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wWaste Solidificatic Process Control Program

1.6 piscugsiom

the purposs of the Process Contro. Frogram (PCP) for incontainer soliditication
i tu provide a program which will assuse 3 scliditied product with no free
standing liguid prior to transportation for divposal and which meets the re
gquirenents of 10 CFR 6].56, Waste Characteristicys.

The PCP's for each waste strean included in this procedure are based on Laboras-
tory testing, the resulits of which are included in "Topical Report Cement
Solidifiwd Waste to Meet the Stability Regquirements of 10 CFR 61" prepared by
Westinghouse. These PCP's are valid for all liner types using electric or
hydraulic mixing heads provided by SEG.

The appropriate portions of this document shall be considered complete only when
used with the operating procedures (OF 1104-28A for borated and olly wastes or OF
1104-38C for resin) for full scale solidification. This document describes the
methodology for determining the acceptabie ratio of waste, cewent and additive
that will result in an acceptable product for transportation and ultimately
burial. The Solidification Data/Calculation Sheets convert these ratice inteo the
recommended quantity of cement and additive that should be mixed with Clase A
unetable waste and the recommended gquantity of cement and additive which must be
mixed with Clase A Stable and Class B or C wantes.

- .-

NOTE: Until regulatory issues are resclved concerning Claes B and
¢ waste forms (refer to Reference 2.10), this procedure {
shall only be utiliced to perform verification testing of
clase A unstable waste forms only.

----..-u------—.‘----—.---o--q.---.-.v------‘--—‘---..---—---- -----------------

2.0 REFERENCES

2.1 wWestinghouse - Hittman P421-P-004, Process Control Program tor Incontainer
Solidification of 4 to 20 wty Boric Acid

2.2 westinghouse - Hittman STD-P-08-002, Process Control Program for Incon~
tainer Solidification of Olly Waste

2.3 wvestinghouse - Hittman F421-P-006, Process Contrel Program for Incontainer
Solidification of Powdered Resins

.4 Westinghouse - Hittman F421-P-005, Process Control Program for Incontainer
Solidification of Class A Unetable or Stable, Class B and C Resin at
Maximum Packaging Rfficliency

2.5 wWestinghouse - Hittman STD~R-08-007, Topical Report Cement Solidified Waste
to Meet the Stability Reguirements of 10 CFR 61

2.6 Westinghouse - Hittman STD-R-08-011, Topical Report Mobile Incontainer
Dewatering and Solidification Syetem (MDSS)

2.7 NRC Letter from Charles B. Rossi, Assistant Director, Division of PWR
Licensing=A to R.J. Leduc, Diractor of Engineering Westinghouse Hittman -

4.0 1372¢
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'he.eptence of feferencing of Licaneing Topioa.: Report STD R‘i*»l&j,
Hittinan Mobile Ingentainer Dewatering ard Solidification System (MDES!
peted Oct. 31, 1986,

2.8 GPUN Operational QuUality Aesurance Pilan
2.9 GPUN Radl.ation Protection Pian
2.10 Waste Form Technical Position, Hev. ). dated January 24, 199)

2.11 Generic Letter 91-02, Reporting Mishape lnvalving LLW Forme Prepared for
Disposal, dated December 28, 1990

3.0 NIiT
3.1 Process Contrel Progranm

The PROCESS CONTROL PROGRAM (PCP): A document the® shall contain the
current formulas, sampling, anslyses, test, and determinat ions to be made
to ensure that processing and packaging of solid radicactive wastes based
on demonstrated processing of sctual or simulated wet solid wastes will be
accomplished in such & way as to sssure compliance with 10 CFR Parts 20,
61, and 71, State regulations, burial ground requirements, and other
regquirement s governing the disposal of solid radicactive weste.

3.2 solidification
SOLIDIPICATION shall be the conversion of radioactive wastes from liguid
treatment systens to & uniformly distributed, monolithic immobilited solid

wil ' definite volume and shape, bounded by & stable surface of distinct
out ' ine on all sides (free-standing)

3.3 Satch

A BATCH Ls defined as that quantity of waste roquired to fill & disposal
liner to the sppropriate level on the waste level indicator.

3.4  Operacie
The sclid Radwaste System is operable when it is capabie of performing ite

intended function within the required range of the Process Control Program.

The systes shall be considersd to have the capability when the performance
requirenents have been net by system operation within the previous 92 days
or & vendor ie under contract to perform solidification services in
sccordance with & Process Control Program.

3.8 Solid Radwaste S stem

The Solid Radwaste System COmprises the equipment necessary tc solidify
Liguid or solid (i.e., resin) Radioactive Wastes in accordance with &
Process Control Program. As & minimum the system includes & disposal
Liner, mixer head, cement feed system and ventilation. Thess components
are housed in a solidificstion bullding adjacent to the THI I Auxiliary

5.0 1372¢
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Building separate Eolid Radwaste Systeas may a.ieo be ueed for specit.
purposes a8 long as they comply with & va.ud PCP,

¢.0 REPORTING REQUIREMENTS

d4.1 Semi Annual Effliuent Report

4.1.1 Process Contrel Program

A

Changes to a PCP shall be submitted to the NRC in the
semiannual Radicactive Effluent Release Report for the
pariod in which the changes were made. This submittal s&haill
containt

1. sufficiently detailed information to justify the
changes without benefit of additional or supplemental
information)

- a determination that the changes did not reduce the
overall conformance of the solidified waste product to
existing criteria for solid wastes, and

3. documentat ion that the changes have been reviewed and
approved pursuant to T.8. 6.8.2,

B, Changes shall become effective upon review and approval BY

GPUNC Management .

4,1.2 Solid Waste Shipments
A. The Radicactive Effluent Release Reports shall include the

following information for each type of solid waste shipped
offeite during the report period)

1, Type of waste
&, Spent resins, filter sludges, evap. bottoms, etc.

b. DOry compressible waste, contaminated equipment,
ete.

¢, lrradiated components, control rods, etc.
d. Other

2. Total volume (cubic meters)

3, Total curie quantity

4. Principal radionuclides (epecify whether determined by
meABUreMent Or eetimate),

6.0 1372¢
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5. gispesation of Solid Wasie Sripmects (i.e., nuvbar of
shipmenis to burial, aode of transpartation,
destination)

6. Disposition of Irradiated Fuel Shipments (i.®., number
of shipments, mode of transportation, destinstion)

4.2 Annuai Report
4.2.1% Ma‘or Changes to Radioactive Waste Treatment Systems

GPU Nuclear Corporation initiated safety related changes to
the Solid radioactive waste system:

i.

$hall be reported to the Commission in the Annual
Report (T. 8§, 6.9.18) for the period in which the
evalustion was reviewed. The discussion of each
change shall containi

A summary of the evaluation that led to the
determination that the change could be made in
accordance with 10 CPR 50,89,

sufficient detaliled information to totally support the
reason for the change without benefit of additional or
supplemental information)

A detailed description of the eguipment, components
and processes involved and the interfaces with other
plant systems;

An evaluation of the change which shows the predicted
reloases of radioactive materiale in liguid and
geasecus effluents and/or quantity of sclid waste that
differ from those previously predicted in the license
application and amendments thereto;

An evaluation of the change which shows the axpected
mAximum exposures to individuale in the unrestricted
aree and to the general population that differ from
those previcusely estimated in the License application
and amendments thereto)

A comparieon of the predicted re.sases of readicactive
materiale, in liguid and gasecus effluents and in
sclid waste, to the actual relesses for the period
prior to when the changes are to be made)

An estimate of the exposure to plant operating
personnel as & result of the change) and

Documentation of the fact that the change was reviewed
and ~proved.

7.0 1372¢
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3. Shall become effective upon roview and approval in

accerdance with T, 8. 6.5.1.

waste Solidification Mishape

4
' B

T™I-1 Licensing shall be notified within 10 working days of any
mishaps regarding soliditication of Ciase B or C waste forme as

foliowe:

The production of & solidified Class B or C waste forn that has any
of the following characteristics:

. contains free liquid in guantities exceeding 0.9 percent of the
volume of the waste.

. Containe waste with radionuclides in concentratione exceeding
those considered during waste form qualification testing
accepted by the regulatory agency, which could .ead to errore in
ansessment of waste clams.

. contains & significantly different waste loading than that used
in qualification testing accepted by the regulatory agency.

. containe chemical ingredients not present in gualiification
testing accapted by the reguiatory agency, and those quantities
are sufficient to unacceptably degrade the waste peoduct .,

. Shows instability evidenced by crumbling, cracking, spalling,
vo.de, softening, disintegration, nonhomoge eity, or dimensional

changes.

. Bvidence of processing phenomena that excesd the limiting
processing conditions identified in applicable topical reporte
on process control pians, &.§., foaming, temperature axtremes,
premature or slow hardening, and production of volatile
material.

™I~ Licensing shall review sach event for determinstion of
voluntary reporting to the NRC's Directer of the Division of Low
Level Waste Management and Decomuissioning within 30 daye of the
incident.

5.0 LINITS AND PRECAUTIONS

The PCP shall be used to verify the solidification of at Least one
represantative test specimen from at least every tenth batch of each type
of wet radioactive waste (8.§., evaporator bottoms, olly waste, resin and
precoat sludge).

8.1

8.0 1372¢
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1f any test spec.imen fails to solidity, solidification of the batch undes
rest shall be suspended until such time &8 additional test specimens can be
shtained, alternative soiidification parameters can be determined .in
accordance with the Process Control Program, and a4 subsequent test ver.-
fies sclidification. Solidification af the BAtch may then be resumed using
the alternate solidification parameters determined.

1f the initial test specimen from & bateh of waste fails to verify sciigi-
fication then representative Lest specimens shali be collected from each
sonsecut ive batch of the same type of waste antil the three (3) consecu~
tive Anitial test specimens demonstrate solidification., The Process
contrel Program shall be modified as reguired Lo assure soliditicatvion of
subsequent batches of waste.

$0l1d Radwaste System

$.4.1 The solid radwaste system shall be demonstrated operable
quarterly. Ae defined in Section 3. &,

$.4.2 The #olld radwaste system shall be ueed in accordance with the
Process Coentrol Program (PCP) to process wet radioactive wastes
to meet shipping and buriasl ground reguirements.

. Wwith the provision of the PCP not satinfied, suspend
shipments of defectively processed or defectively packaged
solid redicactive wastes from the site,

por high activity wastes, such a8 spent resin or used preccat, where
handling of samples could result in personnel radiation exposures which are
ineonsistent with the ALARA principle, representat ive non-radioactive
sanples will be tested. These samples should be as close to the actual
waste physical and chemical properties as possible. Typical expended mixed
ped resin shall be used to simulate the spent pead resin and the
appropriate mix of anion to cation powdered resin shall be used to &imu-
late used precoat.

All Chemicals used to condition or solidify waste or simulated waste in
solidification tests shall be the actual chemicale used in full scale
solidification,

A Test Solidification Data Sheet will be saintained for each test sanple
solidified, Bach Dats Sheet will contain pertiner information of the test
sample and the liner numbers solidified based on t test sample.

Sanples should be drawn At least aix hours prior to the planned full scale
waste solidification to allow adequate time to complete the required
testing and verification of solidification for Clase A unstable waste. I8
hours should be allowed, if practizal, for Class A stable, Clase B and C
wastes.

The tank containing the waste to be sclidified should be mixed by recircu-
lating the tank contents for at least three volume changes prior to
sAmpling LO ASSUr® A representative sample.

9.0 1372¢
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§.10 An RWF must be obtained and used for performing test solidifications of
radioactive samples.

6.0 TEST SOLIDIPICATION OF 4 TO 10 WFY BOKIC ACID (CONCENTRATED WASTE)

6.1

Prerequinites

-

-

.

6.1.3

Procedure

This PCP Test Solidification Procedure ie applicable to
Clase A Unstable, Class A Stable, Ciaes # and C Waste Forms.
For the interim, however, retar to Section 1.0,

....................................................................

A sufficient size sample of _encentrated waste (apprex. 1 liter)
has been drawn and the following parameters analysed for by Plant
Chamistry!

. Boron
¢ M
. Total Solide

. Gamms Scan

The total solide and gamma ScAn are used for information
purposes only to track waste characterietice and are not
to be used in the Process Control Program caloulations.

- A b b b kLl - o A A

The Ops Quality Assurance Group has been contacted to inform them
of the pending Test Solidification to see Lf they care o witness
the test.

OQA Monitor Contacted

Name / Date / Time

The appropriste portions of Attachment 1 have been completed
including waste claseification, chemistry information, balance
celibration dats and the sequentisl sample number. The sample
number shall include the year, unit and the next sequent Lal
nunber (L.e., '1"“!"01).

- - Puppppmp—— L LT L Ll ket - - - -

obtained during performance of the following procedure.

Tare weights of waste, cement, additives, etc. should be l
Round off to the nearest gram.

Ccaloulate the weight percent of Boric Acid on Attachment 1.

10.0 1373%c
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6.2.5%

6.3.6

6.2.7

6.2.8

- -

- -

..’.’

6.2.10

6.2.11

6.2.12

MEASURE $00 gme of untreated concentrated waste Ainto a container.

RECORD the weight and volume on Attachment 14

ADD $0 wtd sodium hydroxide (NeOK) to raise the pH between 8 to
8.5 for Clase A unstable, Class A stabie, B and C solidifica-
tion. 1f pH 1@ »8.5 then reduce to & range of & and 6.5 with

sulfuric acid.

AECORD the weight of NaOH used and the adjusted pH on
Attachment 1.

1t large (i.e., foam causing) guantities of detergents are
present, TREAT the sampie with an anti-foaming agent until the

foam disappears.

RECORD the weight of anti-foaming agent used on Attachment 1.

pDetermine Af ©il is present by looking for an oil film on the
surface of the sampie. If olil is present perform the following:

ml (0dl) - ml (total sample) x 100 = s ol

. I1f oLl Ae present in stable wasise in & quantity greater than
IV by volume, reduce the quantity of oil to less than iv by

skimming .

b, For unwtable waste Lf oll ie present and the volume ie
petween 3 and 128 of the volume of waste, TREAT with an
emuleifying sgent such as Maysol 776 (208 of the volume of
oll)., OLl in concentrations > 17V by volume may noc be
solidified by this procedure. (Refer to section 8.0 Test
solidification of Waste Oil).

I sn——————— R R EE L L Ll ek b i -

The density of Maysol 776 ie 1.0 g/ml; the volume in ol ie
equel to the weight in grams.

- e A 0 A B 7 A 0 0 S A 6

RECORD the § oil and the guantity of any enuleitying agent used
on Attachment 1.

Record the volume and calculate the weight of the treated Samg @
on ALuschment 1.

Calculate the percent solide in the sample by completing lteme
(9), (10), (11) and (12) in section 11 of Attachment 1.

yor the test solidification of the concentrated waste, Taasure
tnto & mixing vessel 400 ml of pretreated wasts.

11.0 1372¢c
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$.2.1) RECORD the volume AND weight of the trested sample on
Attachment 1.

6.2.14 Calculate the water in the sample by completing items (18), (16)
and (17) in Section 11l of Attachment

6.2.1% Vsing Figure 1 and the percent solide from the Test Solidifica~
tion Dats Sheet, Item (12), DETERMINE the water/cement ratio then
CALCULATE and WEIGH out the required quantity of Portiand Type i

canent .

6.2.16 RECORD the weight of cement on Attachment |

6.2.17 CALCULATE and WRIGH out the required quantity of metso beade,
i.8., anhydrous sodium metasilicate (AEMS), into & separate

veseel .
6.2.18 RECORD the weight of ASMS on Attachment 1.

6.2.19 $lowly ADD the cement toO the test sample while it Le being mixed.

- --------—---’----m------——.~------—- ----- -

NOTE ! Mixing should be sccomplished by stirring with an electric
mixing motor with blade or manually with & rigid stirrer
until & homogensous mixture ie obtained, approximately one

minute.

-----’-u‘-m--—------o--oo----—rm---—n-

6.2.20 After all the cement (s added, slowly ADD tne ASMS to the test
sampie while it L& being mixed.

- -

6.2.21 After sufficient rixing (2 minutes after all the ASMS e added)
s0 that & homogeneous mixture iLe obtained, SEAL the sample and
CURE at 120 ¢ S*F for 24 hours ‘or Class A Stable, Class B or ©
or at roce temperature for Class A unstable.

NOTH: if at any time during the 24 hour cure, the sample meets
the acceptance criteria, the liner solidification may
procesd. However, no test solidification shall be
disqualified without at lesst 24 hours of cure.

........... -—--—-----o--.--oc—-o----c-----------—--------a---no--w--—-.—-o_-.

6.2.22 Verify the Acceptance Criteria (Section 12) has been met and sign

and date Attachment 1. If the test solidification fails, refer
to Section 12.3. Three additional test solidifications must be
successfully performed before proceeding.

12.0 1372¢
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7.0 TRST SOLIDIVICATION or » 10 170 20 wth BORIC

6.2,23 when the Acceptance Criterid nas been met per Section 12,
calculate the reguired guantities of cement and additives for the
full ecale solidification using & linet type applicable for this
waBte type (ae determined by Radwaste Operations Engineering) and
the Solidification Calculation sheet for 4 to 10 wth Boric Acid

(Attachment 2).

....--....¢i..---...---..-..n_....---..-----..---—‘..-—..-.

T NOTE: The liner shall be soli2ified ueing OF 1104-28A, Radio
| active Waste Solidificac.on - SEG.

---’----.-..--------¢-----——o-—--_-----—---------—-—-.--- ......

6.2.24 complete Section VII of Altachment 2 upon complietion of the
solidification if cement remains in the hopper.

ACID (CONCENTRATED WASTE)

T3 Prerequisites

R ————— b e

NOTE: This PCP Test Solidification Procedure is applicable to |
Class A Unstable, Claes A Stable, Class B and C Waste Forms.
For the interim, however, refer to Section 1.0.

- -----_-—--o---‘-—--.--.---—--—--a--—----..—-—--c---.——---.,.p.--

7.1.1 A sufficient size sample of concentrated waste (approx. . liter)
has been drawn and the following paramsters analyzed for by Plant
Chemistry:

. Boron
¢ PH

. Total Solidse

. s--—cu----—---—m-----.o-—-—--’-------m--.----—-..——ou-«-..

| NOTE! » . wa*  rolide and gamma scan are used for information
Pu et . only to track waste characteristics and are not
to be uscd Ln the Process Control Program calculations.

R ————— LSS i

7.1.2 T™he Ops Quality Asr.rance Group has been contacted to inform them
of the pending Test Solidification to see Lf they care to witness
the test.

OQA Monitor Contacted

Name /] Date / Time

13.0 1372c
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7.3.3 The appropriate portions af Attachment ) have been completed

including waste classification, chemistry information, balance

calibration data and the pequential

sample number. The sample

aumber shall inciyv“e the year, unit and the next sequential
number (i.e., 91-1M11-01).

7.2 Procedure

---.—-----------._..--........--—_---“-_-———--_—----------——--.---..

NOTE: Tare weighte of waste, cement, additives, etc, should be
obtained during performance of the following procedure. |
Round off to the nearest gram.
7.2.1 Calculate the weight percent of Boric Acid on Attachment 3.
7.2.2 MEASURE $00 gme of untreated concentrated waste into a container.
7.3.3 RECORD the weight and volume on Attachment 3.
7.2.4 ADD 50 wtd sodium hydroxide (NaOH) to raise the pH between 12 and

12.5., If pH is > 12.5 then r

sulfuric acid.

- -

educe to a range of 12 and 12.5 with

7.2.% RECORD the weight of NaOH used and the adjusted pH on
Attachment 3.

7.3.6 1f large (i.e., foam causing) quantities of detergents are
present, TREAT the sample with an anti-foaming agent .

7.2.7 RECORD the weight of anti-foaming agent used on Attachment 3.

7.2.8 Determine if oil ie present by looking for an oil film on the

surface of the sample.

1f oil is present perform the following:

ml (oil) - ml (total sample) x 100 = s oil

8. If oil is present in stable waste in & quantity greater than
IV by volume, reduce the quantity of oil to less than is by

skinming.

b. Por unstable waste Lf oil is present and the volume L8
between 3 and 12% of the volume of waste, TREAT with an
snuls’ fying agent such as Maysol 776 (20%

concentrations > 12% by volume may not e

this procedure. (Refer to Section 8.0 Test

solidification of Waste Oil).

oil). Oil in
solidified by

R ———— ek

prap——————— L

of the volume of

- -

NOTE: The density of Maysol 776 is 1.0 g/ml; the volume in ml is

equal to the wei

JRp————— R Ll S

ght in grams.

14.0

- -

1372¢



mﬂuchﬂl‘ ™I-1 | e

JA Ooperating Procedure ] 1104-281

Title

Waste Solidification Process Control Program

Revision No.

-3
o
Pon
O

-~

-

7.2.13

7.2.1%

7.2.1%

- -

7.2.20

7.2.21

----«----_--r-_—a--w-”-u-_----_n-‘--n

——_-----—---—--o—-—-‘—----—---«----

RECORD the § @il and the quantity of any emulsifying agent ueed
on Attachment 3.

Record the volume and caliculate the weight of the treated sample
on Attachment 3.

Calculate the percent solids in she sample by completing items
(9), (10), (11) and (12) in Sect.on 11 of Attachment J.

For the test solidification nf the concentrated waste, measure
iato & mixing vessel 400 ml of treated waste.

e a4 R4S A S - s S e o 0 O U O P g o W S W e S e e e

Test solidifications should be conducted using a 1,000 ml
disposable beaker or simi.Ar Size container.

RECORD the volume AND weight of the sample on Attachment

Calculate the water in the sample by completing items (18), (16)
and (17) in Section III of Attachment 3.

Using Figure 1 and the percent solids from the Test Solidifica-
tion Data Sheet, Item (12), DETERMINE the water/cemant ratio then
CALCULATE and WEIGH out the required quantity of Portland Type I
cement .

RECORD the weight of cement on Attachment 3.

CALCULATE and WEIGH out the required gquantity of anhydrous sodium
metasilicate (ASMS) into & separate vessel.

RECORD the weight of ASMS on Attachment 3.

Slowly ADD the cement to the teet sample while it is being mixed.

pRpspp—————— Lk ki

Mixing should be accomplished by stirring with an electric
mixing motor with blade or manually with a rigid stirrer
until & homogensous mixture 18 obtained, approximately one

After all the cement is added, slowly ADD the ASMS to the test
sample while it is being mixed,

After sufficient mixing (2 minutes after all the ASMS is added)
s0 that & homogenecus mixture is obtained, SEAL the sample and

CURE at 120 + 5°F for 24 hours for Clase A Stable, Class B or C
or at room temperature for Class A Unstable.

15.0 1372c
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Ipppse—————— R Ll itk PRRp————— ikl

..2'7

8.2.8

8.2.9

A sample number has been assigned to the test and included on
Attachment 5. The sample number shall include the year, unit and
the next segquent.ial n.mber (i.e., $1-TM11-01).

A determination has been made as to the waste clase of the
pending full scale solidification by Radwaste Ops. Engineering.

The balance calibration data has been included on Attachment §.

Tare weighte of waste, cement, additives, etc. should be
obtained during performance of the following procedure.
Round off to the nearest gram.

Measure into a mixing vesssl 210 ml of concentrated waste and 140

Record the waste volumes added and calculate the percent oil by
volume on Attachment §.

MEASURE cut 28.0 ml (28.0 gme) of Maysol 776.
RECORD the qQuanticy of the emuisifier on Attachment S,
ADD the Maysol 776 to the waste and mix until & homogensous

mixture is obtained, at least five (5) minutes.

Mixing should be accomplished by stirring with an electric
mixer with blade or manually with a rigid stirrer. Any
signs of pure oil may be an indication that the emulsion
{3 breaking down. Should this oceur, contact Radwaste
Ope. Engineering for further instructions.

- -

If large (L.e., foam causing) quantities of detergents ars
present, treat, the sample with anti-foaming agent until the foam
disappeare.

Record the amount of anti-foaming agent used on Attachment 5.

MEASURE out 447.3 gms of Portland Type I cemant and 51.8 gme of
anhydrous sodium metasilicate (ASMS).

RECORD the guantities of cement and ASMS on Attachment S.

17.0 1372¢
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Slowly ADD the cement to the test sample while it 18 being mixed

and mix until & homogensous mixture is obtained but in no case
Lless than one (1) minute,

After 4ll the cement is added, slowly ADD the ASMS to the test
sample while it is peing mixed.

MIX for two (2) minutes after all the ASMS is added and homo-
geneous mixture is obtained,

Seal the sample and cure at 120 2 s*y for 24 hours for Class A
Stable, Class B or C or at room temperature for Class A Unstable.

R p——— L o

NOTE If at anytime during the 24-hour cura time, the sample |
meets the acceptance criteria, the liner sclidification may
proceed., However, no test solidification shall be
diequalified without at ileast 24 hours of cure.

--------.----.--------.--.—-u-.\-—«---a--——---o--------

8.2.14 verify the Acceptance Criteria (Section 12.0) has been met and
sign and date Attachment §. 1f the test colidification fails,
refer to Section 12.2. Three additional test solid.fications
must be successfully performed before proceeding.

8.2.1% when the Acceptance Criteria has been met per Section 12,
calculate the required guantities of cement and additives for the
full scale solidification using & liner type applicable for this
waste type (as determined Dy Radwaste Operations Engineering) and
the Solidification Calculacion Sheet for Waste OLl (Attachment

6).

——-“---o------u-—-o——‘--“c--.---_--—--‘vu

i NOTR! The liner shall be solidified ueing OF 1104-28A, Radicactive
Waste Solidification ~ SBG.

-

9.0 TET SOLIDIFICATION OF USED PRECOAT

9.1 Prerequisites

-——----u—-.-—----—--—---------—--—--—_¢--—--—----o-----«

-

NOTE: This PCP Test Solidification Procedure is applicable to
Class A Stable, Clase B and C Waste Forme.
ror the interim, however, refer to Section 1.0.

P ———— it
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|

9.1.1 A sufficient siie sample of used precoat (approx. 500 ml) hes
peen drawn and the following parameteres analyied for by Plant

Chemistry!s

. pH (of eluice water)

. Gamma Scan

~-_-------------——---.-..--...---..o,--..---_-.--..------_--.—.----..--..-..-.—-----..-—. - -

NOTE: wWhere high activity waete could pose personnel radiation
exposure problems when performing the test sclidification,
expended powdex with an appropriate anion/cation ratio shall
be substituted. The ratio shall be determined by Radwaste
Operations Engineering. A small sample of use precost
(« 20 mis) shall be taken for isotopic analyeis.

~- _..-.—---..-...-....-----.-----_-n-_»---..--.----- I arppeppmpsa——————= LSS Ll L

.-u-----o---—-v-------------------------.—--——----—--------_---.....-.._

NOTE ! The gamma scan is to be used for information purposes only
to track waste characteristice and ias not to be used in the

PCP calculations.

---_u-----------——-----—---—.---n-q--—----- -

-

9.1.2 The sample has set to verify < 18 o4l by volume.

9.1.3 The Ops Quality Assurance Group has been contacted to inform them
of the pending Test Solidification tc see if they care to witness
the test.

OQA Monitor Contacted

Name / Date / Time

9.1.4 The appropriate portions ot Attachment 7 have been completed
including the balance calibration data and the sample number.
The sample number shall include the year, unit and the next
sequential number (L.e., 91-™1I1-01).

NOTE: Tare weights of waste, cement, additives, etc. should be
obtained during performance of the following procedure.
Round off to the nearest gram.

- PR ———— A it it - - -

9.2.1 MEASURE out 3F1.1 gms of dewatered powdered resin and 151.5 gue
of water and place into separate contaliners.

- — - -q--------------—---------——-‘.—u-‘-—---------—---------— - — -

l NOTE: Test solidification should be conducted using & 1,000 mi
disposable beaker or similar slze container.

- -

1%.0 1372¢
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9.2.2 RSCORD the volume and weight of the powered resin on Attachment
; P
9.2.3 ADD the water to the powered resin and RECORD the weight of water

added and the total volume of waste slurry (water pius resin) on
Attachment 7.

5.2.4 1t any foam is present, TREAT the sample with an anti-foaming
agent.
9.2.% RECORD the guantity of anti-foaming agent used on Attachment T
9.2.6 petermine if oil is present by looking tor an oil film on the
surface of the sample. If oil ie present perform the followingt
_ml (011) = wl (total sample) x 100 = s 0.1
a. 1f oil is present and the volume ie petween 3 and 12% of the

volume of waste, TREAT with an emuleifying agent such as
Maysol 776 (208 of the volume of oil). Oil in
concentrations > 12V by volume may not be eolidified by this
procedure. Contact Radwaste Operations Engineering for
guidance.

R—————— A

- - ----—------»-------------—---—---_—------¢-

NOTE: The density of Maysol 776 i 1.0 gm/ml; the volume in |
ml is egual to the weight in gme. 1

Pp———— LS L btk ek _,.__,_-,__-,-,-_,,-__-_____--.._,_____,-_-__--_-_

9.2.7 RECORD the quantity of oil present and the amount of Maysol added
to the sample on Attachment 7.

9.2.8 RECORD the initial pH of the sample on Attachment 7.

9.2.9 MEASURE out approximately 10 grame of calcium hydroxide Ca(OH),,

also known as hydrated lime.

9.2.10 Slowly ADD the calcium hydroxide to the powdered reein slurry,
two (2) grams at & time. MIX for three (J) minutes between
additions until the pH is at least 11.5. ADD an additional three
(3) grams of calcium hydroxide. This final addition may oOr may

not alter the pH of the elurry.

- - Fpp——————— RS Ll Ll

NOTE: Mixing should be accomplished by stirring with an electric
mixing wotor with blade or manually with a rigid stirrer
until a homogeneous mixture 1e obtained approximately one
{1) minute.

- - - - -

- Spprpepmp———— L L Ll

9.2.11 RECORD the guantity of calcium hydroxide added to the slurry and
the final pH on Attachment 7.

20.0 1372¢c
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9.2.12 MEASURE out 444 gme of Portland Type | cement.

9.3.13 RECORD the amount of cement on Attachment 7.

9.2.14 Slowly ADD the cement to the test sample while it is being mixed.

9.2:1% MIX for two (2) minutes after all the cement ie added to obtain a
homogeneous mixture.

9.2.16 RECORD the final sampie volume on Attachment 7.

9.2.17 Seal and allow the sample to CURE for 24 houre at 120 + 5°F,

NOTE: If at anytime during the 24-hour cure time, the sample
mente the acceptance criteria, the liner solidification may
procesd. However, no test solidification shall be die-
qualified without at least 24 hours of cure.

9.2.18 Verify the acceprance criteria (Section 12.0) has been met, sign
and date Attachment 7. If the test solidification fails, refer
to Section 12.2. Three additional test solidifications must be
successfully performed before proceeding.

9.2.19 When the Acceptance Criteria has been met per Section 12,
caloulate the reguired quantities of cement and additives using a
liner type applicable for this waste type (48 determined by
Radwaste Operations Engineering) and the Solidificetion Calcula~
tion Sheet for Used Precoat (Attachment 8).

NOTE: The liner shall be solidified using OP 1104-28C, Primary
Resin and Precoat Processing - SEG.

10.0 TEST SOLIDIVICATION OF BEAD RESIN

10.1 Prersquisites

-

NOTR: This PCP Test Solidification Procedure ie applicable to
Class A Stable, Class B and C Waste Forms.
Por the interim, however, refer to Section 1.0,

.-—o—---—---—----——----o---—----------—-——----‘—----'-.—-——--—------—--—. -

10.1.1 A sufficlent sive sample of bead resin (approx. 500 ml) has been
drawn and the following parameters analysed for by Plant Chemis~

try:
. pH (of sluice water)
. Gamma Scan

21.0 1372
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; NOTE! where high activity waste could pose personnel radiation |
1 exposure problems when performing the test sclidification, |
expended non-radicactive ree.in ghall be substituted. The |
source of this resin shall be determined by Radwaste !
| Operaticne Engineering. A small vample of spent resin {
l (=« 20 mie) shall be taken for isotopic analysis. i
| NOTE!: The gamma scAn is to be used for information purposes only ‘
| to track wasts chazscteristice and ie not to be used in the
| PCP calculations. ‘
10.1.2 The sample has set to verify < 18 oil by volume.
10.1,3 The Ops Quality Assurance Group has been contacted to inform them
f the pending Test Solidification to see if they care to witnees
the test.
OQA Monitor Contacted
Name / Date / Time
10.1.4 The appropriate portions of Attachment 9 have been completed
including the balance calibration data and the sample number.
The sanple number ehall include the year, unit and the next
sequential number (1.e., 91-TMI1-01).
10.2 FProcedure
NOTE!: Tars weights of waste, cement, additives, etc. should be
obtained during performance of the following procedure.
Round off to the nearest gram.
10.2.1 MEASURE into & mixing vessel 240 gm of dewatered resin.
I NOTR Test solid'fication should be conducted using & .,000 mi ‘
disposable beaker or similar size container.
NOTE: Tap the beaker gently to consolidate the resin prior to

measuring the volume.

- ---—-——-o—--u——----c-—-—---——---—----.---- -
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10.2.2

10.2.3
10.2.4

10.2.5%

10.2.6

10.2.7

10‘2!.

10.2.9

10.2.10

- R ————— et

-————— -

10.2.11

10.2.12

10,2.13

RECORD the weight 4 volume of the sample (resin and water) on
Attachment 9.

WEIGH out 2.1 gmas of EC-} into a separate vessel.
RECORD the weight of EC-3 on Attachment 9.

WEIGH out 84.) gus of water and record the weight on
Attachment 9.

ADD the water to the vessel containing the EC-] and mix
thoroughly.

ADD the water/BC-3 mixture to the bead resin and mix thoroughly.

1f any foam is present, TREAT the sample with an anti-foaming
agent .

RECORD the guantity of anti-foaming agent used on Attachment 9.

Cetermine if oil is present by looking for an oil film on the
surface of the sample. If oil is present perform the following:

ml (oil) = ml (total sample) x 100 = s oil

a. 1f oil is present and the volume 18 between 3 and 12% of the
volume of waste, TREAT with an emulsifying agent such as
Maysol 776 (20% of the volume of oil). Ol in
concentrations > 12% by volume may not be solidified by this
procedure. Contact Radwaste Operations Engineering for
guidance.

- -

The density of Yaysol 776 is 1.0 gu/ml; the volume in ml
is equal to the weight in gms.

- - P—————— PR LS L S it

RECORD the gquantity of oil and the volume of emulsifier used on
Attachment 9.

RECORD the initisl sample pH on Attachment 9.

MEASURE out approximately 11.5 gme of Calcium Hydroxzide Ca(OH),,
also known as hydrated lime.

23.0 1372¢
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.14

10.2.23

Slowly ADD the Ca(OH), to the resin sample two (2) grame at a
time. Mix for three (3) minutes petween additions until the pH
of the slurry is at least 11,6, ADD three (3) additionai gme of
Ca(OH),. This final additional may or may not alter the pH of
the slurry.

RECORD the guantity of calcium nydroxide added to the slurry and
the final pH on Attachment 9.

MEASURE out 178.2 gme of portland Type I cement into & separate
vesse.l .

RECORD the weight of the cement on Attachment 9.
Slowly ADD the cement to the test sample while it is being mixed,

MIX for two (2) minutes after all the cemant is added to obtain a
homogeneous Mix.

RECORD the final sample volume on Attachment 9.

SEAL the sample and allow the sample to CURE for 24 hours a* 120
+ 5°'F.

- v -

1f at anytime during the 24-hour cure time, the sample !
meets the acceptance criteria, the liner solidification may i
procesd. However, no test solidification shall be die-

qualified without at least 24 hours of cure. |

JRR—————— bl

VERIFY the acceptance criteria (Section 12) has been met, sign
and date Attachment 9. If the test solidification fails, refer
to 12.2. Three additional test solidifications must be
successfully performed before proceeding.

When the Acceptance Criteria has been met per Section 12.0,
CALCULATE the required guantities of cement and additives using &
Liner type applicable for this waste type (a8 determined by
Radwaste Operar ons Engineering) and the Solidification Calcula~
tion Sheet for Bead Resin (Attachment 10).

PRpRpppm—————— L LDl Pp———T Al ik - -

NOTE!

The )iner shall be solidified using OF 1104-28C, Primary
Resin and Precoat Processing - SEG.

-

24.0 1372¢
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11.0 ALTERRATE TRST SOLIDIFICATION PROGRANS

-

11.1 Prerequisi

11.1.1

11.1.2

11.1.3

11.1.4

11.1.8

11.1.6

- E—————————eN R SR Ll

The PCP Tes* Solidification presented in this procedure
should cover the majority of the waste processing require- |
ments of T™I-1., In the event a different waste stream |
rOQUALeS Processing Of 4 waste stream covered by thie |
procedure but not having the approprisate waste form or i
liner type, & PCP Test Solidification can be pertormed

using a current procedure provided by Westinghouse - SEG. l
FPor the interim, any alternate procedures utilized shall be ;
for unstable waste forms only.

teo

A procedure is available for the particular waste stream to be
processed.

This procedure nas been verified current by the Radwaste Ops.
Manager or his designes and will be reviewed by the Radwaste
Engineer prior to its use.

The sample required by this procedure has been obtained and
applicable chemistry parameters analyzed for by Flant Chemistry.
Appiicable sample results have been included on Attachment 11.

The Ope Quality Assurance Group has been contacted to inform them
of the pending Test Solidification to see it they care to witness
the test,

OQA Monitor Contacted

Name / Date / Time
Balance calibration data has been included on Attachment 11.

Attachment 11 has been completed.

- - -----——-—---m--—o-»—oc--m-----—--n--n-———-—-----

-

%!m-

The sample number shall include the year, unit and the
next sequential number (i.e., 91-™MI1~01).

‘--n------------—----‘----‘o---m---‘---o------uu---—-

11.2 Procedure

11.2.1

11.2.2

Performed the applicable portions of the Westinghouse - SEG
procedure.

Verify scceptability of the test solldification per Section
12.0. 1f the teet sclidification fails consult the guidance
given in the governing procedure. Three additional test
solidifications must be successfully performad pefore
proceeding.

25.0 1372c
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11.2.3 GPUN management shall verify all calculations and document such
on Attachment il.
12.0 AOCEPTANCE CRITERIA
12.1 Selidi ‘mation Acceptability
12.1.13 The sample solidification i coneidered acceptable if there .8
not visual or drainablie free water.
12.1.2 The sample solidification is considered scceptable if iT resists
penetration.
NOTE: Physical examination shall be for resistance to & ten {10)

pound load applied to the surface of the solidified product
using & 1/2 inch diameter metal rod. The solidification
shall be considered acceptable if the metal probe cannot
break the surface and psnetrate o the sanmple core. Normal
denting of the surface is acceptable.

The rod tolerances are as folliows:
+«1 1b
Weign. 10 lbe -0 1b
+0 in
Diameter 1/2 inch ~1l/& .7

ppppp——— L L ki -

ppp———————— e LTl

12.2 Solidification Unacceptublility

12,2.1 If the waste fails any of the criteris set forth in Section 12.1
the solidification will be termed unacceptable and & new set of
solidification parameters will need to be established under the
procedures in Section 12.3.

12.2.2 If the test sclidification is unacceptable then a modified test
procedure (per 12.3) must be followed on a batch of the same type
of waste until three consecutive test samples are sclidifled.

The next sequential sample number shall be assigned with the
addition of an alpha designator (L.e., 91-TMI1~01A,B and C) to
identify the three independent test solidifications.

12.3 Alternate Solidification Parameters

12.3.1 If & test sample for Class A unstable waste fails to provide
acceptable solidification of waste the following procedures
should be followed.

a. Mix 454.5 gme of cement and 45.5 gus of ASMS with 400 mls of

water to ensure that the problem is not & bad batch of
cement .

26.0 1372¢
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12.3.2

12.3.3

b. Add edditional 50 wt.V NaOH to raiee the pH above B but less
than 9.2 for borated wastes.

¢, 1f the waste (other than waste ouil bead and precoal resin)
is only partially solidified, use lower waste to cement and
Metso ratios. Using the recommended guantities of cement
and Metso Beads, reduce the waste sampie to 375 ml and
continue reducing the sample volume by 28 ml. until the
acceptability criteria of Section 12.1 are met,

d. 1f the waste oil mixture is only partially solidified try
ueing lower waste to cement ratiocs. AReduce the quantity of
waste by 25 ml. and the epulsifier by 1 ml., (This will
result in & slightly higher concentration of emulsifier in
the waste) and proceed with the test solidification.
Continue with similar reductions until a satisfactory
product is achieved.

ror test solidifications performed under Section 11.0, consult
the guidance contained within the governing procedure for
alternate solidification parameters.

For Class A stable, Class B and C was\ " test samples that fail to
solidify, Contact Radwaste Operations Engineering for resolu-
tion.

27.0 1372¢
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ATTACHMENT Page 1 of 4
CLASS A UNSTABLE AND STABLE, CLASS B AND C TEST SOLIDIFICATION
DATA SHEET FOR 4 TO 10 WTV BORIC ACID
Chemistry Parameter Balance Cal. Info, Liner No.t
Sampie Date CMTE No. sample No.: __
Boron PP Serial NO. Date: b
Total Solide PP Cal. Due Date % Waste Clase
pH
Total Aet. _ ______MCli/ec
1. PRECOND ITIONING:
Weight Percent of Boric Acid (in decimal form):
n x .01 { ) x .01
1748 - 1748 . =, (1)
Waight of Untreated Sample: . Gms (2)
Volume of Untreated Sample: . mls (3)
weight of 50% NaOH Added to Adjust pH . Gms (&)
within range per Section 4.2.4.
pH of trested sample: R
Weight of Anti-*‘"um Added: e Gue  (8)
L TOR PETE
weight of Beulsifier Added: ____Gms (6,
Volume of treated sample: . nls (7)
Weight of treated sample:
(2) + (4) + (8) + (8) = ( )+ ( )+ ()t ()™ . Gms  (8)

Bl-1 1372¢C
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ATTACHMENT 1 (Cont'@) Page 2 of 4
11. DETERMINATION OF PERCENT SOLIDS OF SAMPLE
Welght of Boric Acld In Untreateo Sample:
() x (1) o ) x ( ) = ____gms ()
Weight of S0% NaOM:
() x 0.5 « ( ) x0.5« gms (100
Weight of Sol1ds in Treated Sample:
(§) « (6) ¢« (9) « (10) »
( el Dol D)ol ) e gms (11)
Percent Solids in Treated Sample:
100 x (11) = ((B))] »
100 x ¢ )= [C )] » h 4 (12)
111. DETERMINATION OF WATER IN SAMPLE FOR SOLIDIFICATION:
volume of Treated Sample to be Solldified: m D
Weight of Treated Samp'e to be Solidified: gms (14)
Weight of Water in Sample Contributed by Maste
(2) x (1) x [V -(1)] =
)
()l()J:[‘-()]o gms  (18)
Weight of Water in Sample Contributea By 50T NaOH:
() x (1)) x 0.5 «
8
( ) x ( ) x0.5 =«
C ) gms (16)
Total Weight of Water in Sample:
(18) « (16) « ( ) ¢ () = gms (17)
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ATTACHMENT 1 (Cont'd) page 3 of &

IV. DETERMINATION OF QUANTITY OF PORTLAND TYPE 1 CEMENT AND METSO BEADS TO USE FOR
SAMPLE SOLIDIFICATION:

Using Pigure I, find the % solide in sample (12), and DETERMINE
thé Water/Cement Ratiol (18)

Weigh* of Cement to Use:

!17! - ‘ l -
(18) { ) . qgms (19)

Weight of Metso Beads to use:
(19) x 0,18 = |{ ) x 0.1% = gms (20)

Test Solidification Performed By:!

Namw Date Time
V. SAMPLE INSPECTION
Sample cured for:

Houre Cured

Tenp. Cured

Sample contains "No Free Liguid™

Veriflied By Date

Sampie "Resists Penstration™:

Verified By Date

The test sample has met the acceptance criteria of Section 12.1:
Yes No (Circle one)

Kame Date Tine

- -

- - - - - -

NOTE: If the test solidification fails refer to Section 12.2 for

- -

1372¢C
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7 Operating Procedure 1104-281
Title Revision No.
idif on Proces 16
ATTACEMERT 1 (Cont'd) Page 4 of 4

Comments associated with any Test Solidification Failure:

1f the previous Test Solidification falled, have three (J) consscutive tests been
successfully completed? Yes No (Circle one)

Additional batches solidified based on this sample sclldification:

Liner Waste Liner Waste Liner Waste
No. Vol. Date No. Vel. Date No. Vol, Date
2 $. 8
k] 6. 9.
4. 7. 10,
FOOTNOTES «
1. Maximum allowable oil content for stable waste is 1V by volume.

VI. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Sampla Meets Acceptance
Criteris (Section 12) Nema / Date / Time

Test Scolidification Data
Sheste (Calculations) Reviewed

» o / Date / Time

El-4 l1372c
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N ' ! Number
uciear ‘ ™1
| Operating Procegdure 1 104-281
“Title Revision No
Waste Solldification Process Control Program A S AL
ATTACHMENT 2 Page | of 3
SOLIDIFICATION CALCULATION SHEET FOR 4 TO 10 WTY BORIC ACID
Liner Type to be used e =y
1. Volume of Untreated Waste to Add to Liner!.3
i;l Max. Treated Waste Vol.
(1) x from Solfgification Data Tables =
()
T ) . Fe3 (21
II. Volume of Additives to Add to Liner:
NaOK (4) x 4.86 x (21) ¢ () x 486 x ( ) = gals (2
(3) ()
Anti-foam: (5) x 7.48 x (21) « () x 7.48 x ( ) = » gals (23
(3) ()
Emylsifier: (6) x 7.48 x (21) « ( ) x 7.48 x ( ) = A ‘s (Q4)
(3) ()
I11. Volume of Treated Waste to be Solldified':
{22) « (23) + (24) {- - 2285 o4
(21) « .48 o &5 748 ftd (25)
IV. Cement Quantity for Full Scale Solldification:
(lg) x 62.4 x (25) =« ( Y x B2 4 x ( ) = los (26)
T )
(26) + 9 « ( ) + 94 & b.gsz
V. ASMS Quantity for Full Scale Solidification:
(26) x .15« ( )x .15 = 1bs (2
(27) + 100 « ¢ ) + 100 » bags?

1372¢



[ZINuclear . Foms

Qperating Procedure 1104281

TTiTe | TReTeion o
Waste Soligification Process Controi Program o _lwm.m_.““v? e
ATTACHMENT 2 Page 2 of 3

V1. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION

CALCULATION SHEETS REVIEWED k- o

Name / Date / Time

FOOTNOTES
I The volume of treated waste to be solidified 'n a single |iner cannot exceed the

maximum treated waste volume !isted on the attached Solidification Data Tables.
2 Round of f up to the nearsst whole bag

3 Use the actual waste volume added to the liner in Steps/Equations 22, 23 ang 24
{f the waste volume added to the !iner 15 less than the value cotained In
Step/Equation 2!.

VII. DETERMINATION OF THE QUANTITY OF CEMENT ADDED TO WASTE:
Quantity of Cement Added to Hopper: 1os (28)
Quantity of Cement Left in Hopper: ___1bs (29
Quantity of Cement Added per ft.3 Waste:

(28) - (29) = ( ) =K )= lbg cement/
) ¢ ) ftd waste

- R R A R e R S e S S e R T e

NOTE: Mintmum Quantity of Cement Allowable for 4 to 10 Wt. %
Boric Acid Class A Unstable Waste 1s 62 1bs./ft. 3.
For Stable waste solidifications all the cement must be
added to the |lner. l

- e e e R R e

Quantity of Cement Added Meets Minimum Reguirements for unstable waste forms:

Verifled By “Date

The recommended minimum treated waste volume and minimum solidified waste volume
meet the requirements of the Solidification Data Tables for STABLE waste forms.

Verified By Date

£2-2 1372¢
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X Operating Procedure 1104281
“TTiTe Revision Ne
Waste Soligification Process Control Program N e
ATTACHMENT 2 (Cont'd) Page J of 3
SOLIDIFICATION DATA TABLES
FOR 4 TO 10 WTY BORIC ACID
HN-100
HN-100 LVM
ggrigi 3 Series ;‘
Usable Liner
vol. (cu. ft.) 141.) 167.5%
Max. Treated Waste
vol. (cu. ft.) 104 .4 116.6
Max. Solldifled Waste 141, 1§7.5
Vol. (cu. ft.)
Recommended Min.
Treated Waste Vo!. 98 .1 103.8
(cy. )
Min. Soltdt'\sa Waste
Vol. (cu. ft) 132.6 140, 2
Max. Rad. Leve! 12 12

R/hr Contact

1. For less than Ay quantities of LSA waste. For greater than Ay quantities of
LSA waste, the maximum treated waste volume is 112.4 cu. ft. due to welgnt

Timitations.

2. These minimums are required when shipping to Barnwell, to comply with the 15%
maximum void space criteria for liners containing solidified stable waste forms.

£2-3 1372¢
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Operating Procedyre kel L7 1 } S—
Fitle ' Revision No
Waste Solidification Process Control Program 8
ATTACHMENT 3 Page ! of 4
CLASS A UNSTABLE AND STABLE, CLASS B8 AND C TEST SOLIDIFICATION
DATA SHEET > 10 TO 20 WT% BORIC ACID
Chemistry Parameters Balance Cal. Info. Liner No. -
Sample Date CMTE No. Sample No. .
Boron ppm Serial No. _ Date: .
Total Solids_______ ppm Cal. Due Date Waste Class___
pH
Total Act. uCi/cc
[. PRECONDITIONING
Weight Percent of Boric Acid (in decimal form):
!gr*n‘(gpm) x .0l { ) x .01 e (N
- 1748
Weight of Untreated Sample: . Gms (2)
Volume of Untreated Sample: ___mis (3
Weight of S0% NaOM Added to Adjust pH per
Section §5.2.4: _gms (4)
pH of treated sample: -
Weight of Anti-foam Added: . gms (5
T 01t PO
Weight of Emulsifier Added: o gms (6)
Volume of treated sample: . mls (M
Weight of treated sample:
(2) + (4) « (5) ¢« (B) s Dol Do )a( )a o gms (8)
£3-1 1372¢
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__Operating Procedure

| Number

1104-281

“Titie Revision No
Waste Sollgification Process Controi Program 8
ATTACHMENT 3 (Cont'd) Page 2 of 4
I1. DETERMINATION OF PERCENT SOLIDS OF SAMPLE
Welght of Boric Acid in Untreated Sample
(2) 2 (1) «f ) a4 € ) = ams (9
Weight of S0% NaOK:
() x 0.5 « ( ) x 0.5 —ms (10)
Welght of Solids in Treated Sample:
(8) ¢ (6) « (9) « (10) »
( Vel Yol ol )o o _gms (1
Percent Solids in Yreated Sample:
100 x (11) = ((8)]
100 x ¢ D+ [ )= LR (12)
[11. DETERMINATION OF WATER IN SAMPLE FOR SOLIDIFICATION:
Volume of Treated Sample to be Solidified: m (a3
Weight of Treated Sample to be Solldified: __gms (18)
Weight of Water in Sample Contributed by Waste:
[( } nn] X {1 «()e
[H x )]x[l-( )] . __gm (8
Weight of Water in Sample Contributed by 50T NaOHM:
[%3: m>]- 0.5 = [%__% X« )] x0.5 = __gms (18
Total Welght of Water in Sample:
(18) « (16) ¢« ( ) ¢ ( ) = gms (mn

£3-2

1372¢
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l Operating procedure

i 1104-281
Title T Revision No.
waste Solidification Process Contrel Program s | 18 S L
ATTACHMENT 3 {Cont 'd) Fage 3 of 4
I{V. DETERMINATION OF QUANTITY Of PORTLAND TYPE I CEMENT AND METSO BEADS TO USE FOR

SAMPLE SOLIDIFICATION:

Using Figure I, find the % solids in sample (12), and DETERMINE
the Water/Cement Ratio: n! (18)

Wweight of Cement to Use:

(17) { " |
(18) = | ) = gme (19)

Weight of Metso Beads to use:
(19) =« 0.18 = | ) x 0,18 = gme {20)

Test Solidification Performed By:

o ettt e

Name Date Time

SAMPLE INSPECTION
sample cured for:

Houre Cured

Temp. Cured

sample contains "No Free Liquid™:

Verified By Date

Sample "Reasists Penetration™:

Verified By Date

The test sample has met the acceptance criteria of Section 12.1:
Yes No (Circle one)

B3-3 1372¢
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Operating Procedure 1104-281
Title Revision No,

lidific Contro 16

ATTACHMENT 3 (Cont'd) Page 4 of &

Comments associated with any Test Solidification Fallure:

1f the previous Test Solidification failed, have three (J) consecutive tests been
successfully completed? Yes No (Circle one)

Additional batches solidified based on this sample solidification:

Liner Wasta Liner Waste Liner Waste
No. vol. Date No. vol. Date No. Vel. Date
2. S, 8
3. 6. 9
4. 7. 10
POOTNOTES 1
1. Maximum allowable oil content for Stable Waste is 1% by volume.

IV. INDEPENDENT VRRIFICATION BY GPUN MAKAGEMENT

Test Sample Mesets Acceptance
Criteria (Section 12) Name / Date / Time

Test Solidification Data
Sheets (Calculations) Reviewed

N ane / Date / Time

E3-4 1372c
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|
..Operating Procedyre L 1104-281
Title | Revision No
|
Waste Solidification Process Control Program L . R
ATTACHMENT 4 Page | of 1
SOLIDIFICATION CALCULATION SHEET FOR » 10 TO 20 WT% BORIC ACID
Liner type to be used
1. Volume of Untreated Waste to Add to Liner'.3
L;l Max. Treated Waste Vol.
(7N x from Solidification Data Tables
{ )
( ) X _ - e *’t3 (2‘\
II. Volume of Additives to Add to Liner:
NaOH (4) x 4.86 x (21) »« () x 486 x ( ) » gals Q)
(N ()
Anti-foam: (8) x 7.48 x (2)) « ( ) x 7.88 x ( ) = gals (21
(3) { )
Emyisifier: (6) x 7. 48 x (21) « ( ) x 7.48 x ( ) = gals (24)
(3) « )
111. Volume of Treated Waste to be Sollgified!:
(22) + (23) « (28) { Y+ 2 ¢t )
(21) + 7,48 o { ) 748 . ftd 25
IV. Cement Quantity for Full Scale Solidification:
<l§> x 62.4 x (25) « § ) x 62.4 x ( ) = __lbs  (28)
(13) )
(26) * 94« ( ) 94 bags?
V. ASMS Quantity for Full Scale Solidification:
(26) x 15« ( ) x .15« s @n
(27) *100= ( ) 100 = bags?

1S a
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| operating Procedure

e Reinen R

Waste Solidification Process Contro! Program - { )

ATTACHMENT 4 Page 2 of 3
SOLIDIFICATICON CALCULATION SHEET FOR » 10 TQ 20 WTX% BORIC ACID
VI. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

4

Name /' Date [/ Time

FOOTNOT

The volume of treated waste to be solidified in a single liner cannot exceed tne
maximum treated waste volume !isted on the attached Solidification Data Tables

2 Round off up to the nearest whole bag.

3 Use the actual waste volume added to the liner in steps/equations 22, 23 and 24
if the waste volume added to the !iner 15 less than the value obtained in
Step/Equation 21.

VII. DETERMINATION OF THE QUANTITY QF CEMENT ADDED TO WASTE:

Quantity of Cement Added to Mo, per: 1bs (28)
Quantity of Cement Left in Hopper: 1bs (29)

Quantity of Cement Added per ft.3 Waste:

(28) - (29) &« ( ) -( )= 1bg cement/
(2%9) € ) ftd waste
NOTE : Minimum Quantity of Cement Allowable for »>10 to 20 Wt |

L Boric Acid Class A Unstable Waste ‘s 60 Ibs./ft. 3.
For STABLE waste solidifications all e cement must be
added to the liner.

- - -

Quantity of Cement Added Meets the Minimum Reguirements for unstable waste forms.

Verified By Date

The recommended minimum treated waste volume and minimum solidified waste volume
meet the requirements of the Solidification Data Tables for ZTABLE waste forms

verified By Date

ad
ra

£4-2 13




[ INuclear

“YitTe

. Maite Soligification Process Contro! Program

Usable Liner
vol. (cu. ft)

Mar. Treated a:'te
Vol. (¢u, ft.)

Max. Solidifled Waste
vol. (¢u. ft.)

Recommended Min,
Treated Waste Vol
(e, e

Min. Solld\figd Waste
vol. (¢u. 1)

Max. Rad. Level
R/hr Contact

. For less than Ay quantities of LSA waste.

Number
™))
Operating Procequre 1104. 28,
Revision No
ATTACHMENT 4 (Cont'd) Page 1 of 1

SOLIDIFICATION DATA TABLES
*OR » 10 TO 20 WYY BORIC ACID

HN- |
r

141 )

101.3

141.1

95.2

132.6
12

WN- 100

LVM

geries )’

187.%

1131
187§

100.7

140.2
12

For

LSA waste, the maximum treated waste volume '

Iimitations.

reater than A, quantities of
06 cu. ft. due to weight

&, These minimums are required when shipping to Barnwell, to comply with the 15%
maximum vold space criteria for Iiners containing solidified stable aste forms.

£°-3

1372¢
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1104-201

Operating Procedure

Title
——taste Soliditicetion Process Contrel Progras

Revision No,

A8

e I

ATTACHMENT §

Page | of )

CLASSE A INSTABLE AND STABLE, CLASS 8§ AND C TEST SOLIDIFICATION DATA SHERY

PFOR WASTR OIL

Ches, Parameters (Conc. Waste) Balance Cal. Info Liner No.:
Sample Date CMTR No . Sampie No.
Boron __pm Serial No. Date:
Total Solide _Ppe Cal. Due Datwe: Waste Clasw:
Pk
Total Aot MCi/ew
L. SAMPLE PREPARATION
Volume of 0Ll to be Solidified: —le
Velume of Concentrated Waste added to the oil: ——l
Total Volume of Sample: Y

V OLl by Volume:

: () x 100 » (.J x 100 = R
)+ ()« )

Weight of 50 wth NaON added to sample to raise pH > § — 0
Quantity of Beuleifier to Add to Sample: mle
Quantity of Anti Foam Added to Sasple: mie
Quantity of Portland Type | Cemernt Added to Sample: —

Quantity of Anhydrous Sodium Metasilicate Added
to Sample: gme

Test Solidification Performed By

(1)

(2)

(3)

(4
(8)
(6)
(7)

(8)

N eme Date T Tine

| LB

1372¢



g/ INucl
uciear ~
Perat g P edure M- 281
.4 L.ie KevV.ie
Naste Solidification Process Control Frogr as | 6
ATTACHMENT ¢ t'd Page {
AMPLE NSPECT] N
amp . @ red fox
¥ s red
T@m) red
amp e nta g "No Free LigQui
verified By At e
Samp . e Resists Funstra
Vverified By Date
The test sanple has Bat Lhs acCcespliance riteris f Sectior ‘
Yes No | ! ne )
M oA ALS I e
NOTE | [f the Lest » iificati falls refer to Section 12.2 fox
Jy LGance
|
Compents AspOCciated with any Test 5§« dification Fallure: |
I1f “he previous Test Solidification failed, have three (J) COnsecutive tests
pean suocessfully completed? Yes T irele one
\ Additional batches solidified based on this sample solidification:
Liner Wante Line:x Waste Line: Waate
NoO ., vol NO Vel Date NO Vol Late




' Number

[7INuclear ] — ‘

Opsrating Procedure 1104-281

Titie Revision No.
__Waste Solidification Process Control Progras is
ATTACHMENT § (Cont'd) Page 3 of 3

111. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Ssmwple Mests Acceptance
Criteris (Section 12) N e / Date / Time
Test Solidification Data
Shests (Caloulations) Reviewsd

Name / Date / Tiow

B8~ 1372¢
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_Sperating Procedure

Title

Waste Soligification Process Control Program oo

I1.

ATTACHMENT &
SOLIDIFICATION CALCULATION SHEET FOR WASTE
Liner type tO De uied

PARAMETERS FOR FULL SCA \£ EQQIQLLLQALL;~

Emyisifier:

B

(8) « 7.48 ¢ (1) & ( ) x 7 48 & ( ) -

Anti-foam
| |

B 1.y T et )x2.8xT Te0T )

Cement .
|
(7) ¢ 62.43 x 1) + (37 o ¢

]
o 6283 x U ) w )
ASMS

| |
B 2.3 x M+ el Nu BT T4T

QUANTITIES TO BE ADDED FOR FULL SCALE SOLIDIFICATION
Volume of untreated waste to add to |iner

(Max Treated Waste Vo) from S~ 1gification

Data Tables):

Concentrated Waste to be added:

60% x (13) x 7.48 « 0.60 x ¢ ) x 7.48 »
Waste Of! to be added:

0% « (1)) « 0. 80 x € ) =

0% x (13) x 7.48 « 0. 40 x ( ) x 7.48 »

£6-1

by /
ft

gals

fed

gals

(9

{10)

(1

(12)

(13

(14)

(1%




Emulsifier 10 be added

{(18) x (9) & ¢ )

Anti-foam to be Added

(I 2 (10 e« ¢ Y x l ) ow

ASMS to Le added

(13) x (12) = ) x

(16) * 100 « ( ) * 100

Volume of cement to add to 1iner
(13) x (11) & ( ) x ) o»

(17 * 94 « ( L

T

Round off up to the nearest whole bag

Reduce the gquantity of total waste In the ) ser by | ft3 for every 10 gallons
of anti-foam added to the iner. No adjustment 15 necessary for the firgt IC
gallons.

Use actua) waste volume adoed to the 1iner in step/equations used in Section 11
\f waste volume added to the 'iner 15 less than the value obta'ned in
Step/Equation 13.

. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEwWED
Name
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operating Procedure 1104-281
Fitle Revision No.
Maste Solidification Process Control Frogram 16

ATTACHMEMT 7 Fage | of 3

CLABS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
FOR USED PRECOAT

Balance Cal. infe. Chemistry Perameters Liner Mot
OMTE No. (2] Sample No.. .
Serial No. Gamma Scan_ __ wCL/wl Date:
Cal. Dus Date L-T8! ) Wante Clame
T, SAMPLE PREPARATION
Weight of Dewatered Powered Resin — G (1)
Volume of Dewatered Powared Resin — M (2)
Weight of Water Added to Powdered Resin: — TR (3)
Total of Volume cf Powsred Resin Slurry: — Bl (4)
Quantity of Anti-foas Agent Added to Sample: — (8)
Quantity of oil in Sample —— (8
Quantity of Bmuleifying Agent Added to Sample: L (7)
Initial pH of Sample: e (8)
1. SOLIDIPICATION
Quantity of Ca(OH), necessary to raise pH > 11.5¢ e e (M)
Final pH of Sample S (10)
Quantity of Portland Cement Added to Sample . gme (1))
Final Sample Volume: — e (A2
Test Solidification Performed By:
™ Date B T

B7-1 1373c
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Operating Procedure A104-281
“Fitle Revision No.
e
ATTACEMENT 7 (Cont'd) Fage 2 of 3
CLASS A STARLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
FOR USED PRECOAT
111, SAMPLE INSPECTION
Sample cured for:
Houre Cured
Temp. Cured
Sample contains "No Free Liguid™:
Verified By Date
Sample "Resists Penetration’:
Verified By Date
The test sampie has met the scceptance criteris of Section 12.1:
Yes No (Circle one)
Hame Date T lme
NOTE If the test solidificetion fails refer to Section 12.2 for
guidance.

- - —— - - - -

Comments associated with any Test Solidificstion Failure:

If the previous Test Solidification falled, have thres (J) conmnecutive tests been
wucosssfully completed? Yes No (Circie one)

| £7-2 1372%¢
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“Titie

...Meste Solidificetion Process Comtrol Frogres

1.

| Number

™i1-)
Operating Procedure -
Revimion No.
i6
ATTACHMENT 7 (Cont'd) Page ) of 3

Mditional batches solidified based on this sampie solldification:

Liner
0.
-
3.
4,

Waste

Yel.  Rase

(1,

Liner
L.

Waste

Yel.  Rase

INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Sample Meets Acceptance
Criteria (Section 12)

Test Solidification Data

Sheets (Calculations) Keviewed

10,

Liner Waste

M. V¥el.  Date

/ Date / Tine

E7-3

/ Date / Time

1372
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o Dperating Procedure L"r' L104-281
evision No

e
__Waste Solidification Process Control Program | &

ATTACHMENT B Page of 3
SOLIDIFICAT,ON CALCULATION SHEEY FOR USED PRECOAT
Liner Type tO be used

[, PARAMETERS FOR FULL SCALE SOLIDIFICATION:
Quantity of Water:

(J) E_l~!’ o () x 7 48 al/ OO
{ ) gtk of waste
Quantity of Anti-Foam Agent:

7 48 « ) x 7.4 9.1/ (14)
355 ' ftd of waste

Quantity of Emulsifier:
) x T 4B « () x 7 48 ol OB
(3] { 3%’ of waste
Quantity of Ca(OM)y:
(9) x 62.43 « () x 62 43, eyt (@ |
( ) fg!

of waste i

S ——————— et

Quantity of Portland Type | Cement
gll; ; 62 43 « ()« gz.l] ® bg/ 1)
ftd of waste

[1. QUANTITLES TO BE ADDED FOR FULL SCALE SOLIDIFICATION

Volume of Dewatered Powdered Resin to be Solidifled: ity am
Quantity of Water: !
(I18) x (1N et D x( ) e q.\ (19)

Quantity of Anti-Foam Agent:
(18) » (14) o ( D) x ( ) = ga! (20)
Quantity of Emulsifier:

(&) x (19) « ¢ I x ( ) = _ ga! 21

£8-) 1372¢
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| |
do pRating Proceure 10428
TQ*r' : :".‘ on “'

Histe -oligification Process Control Program .

ATTACHMENT 8 (Cont' @) Page o of

SOLIDIFICATION CALCULATION SHEET FOR USED PRECOAT
Quantity of CatOM))

(18) n (16) « ( D) x U ) @
(22) # (100 o € ) & ( "

& o

o
- e
-

-

Quantity of Partland Type Cement

(18) x (17) o

Jx{ ) e - b (e3)
(23) #« (94) o ( ) ¢ ( ) = 0‘9‘2
The volume of waste, to be t01'19'fied in a liner cannot exceed the maximym
settied and treated waste volume |isted on the Class B Waste Soligification Data

Table for used precoat

¢ Round up to the nearest whole bag.

[11. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

~ Name



Number

1372¢

[ INuclear ™
l Qperating Procegure R R LT 1 ) -
Title ' | evision No
__Waste Sol1a\fication Process Control Program L. &
ATTACHMENT &  (Cont' @) Page 3 of }
SOLIOIFICATION DATA TABLE FOR USED PRECOAT
HN-$00 =200 My

Usable Liner Volume, ftd 59 .3 9.4

Max. Solidified Waste Vol ftd 59.3 59.4

Max. Dewatered Waste Vol , ft? 332 1.

Min. Waste vol. ftd 2.9 2.0

Min. Solidified Waste Vol ftd 58.6 §7.0

Max. Raglation Leve!

R/hr Contact of Liner 100 800

£8-3
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[ZINuclear _—
Spersting Procedure 1104-381
Title - Revision No.
___Naste Solidificetion Process Contrel Frogres 16
ATTACHMENT 9 Page | of 3

CLASS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
FOR BEAD RESIN

Balence Cal. infe. Chemistry Farametecs Liner No.

CMTE No. pH Sample No. i

Serial No. Gamma Scan __ uCL/mi Date

Cal. Due Date LI . Waste Clase:

I SAMPLE PREPARATION
Sample Welight: —me (1)
Sample Volume: — (2)
Weight of BC-): — e (D)
Weight of water: —— e (4)
Weight of Anti-foaming agent added to sample: — G20 (8)
Quantity of oll in sample: . ¥ (6)
Waight of RBmulsifler sdded to sample; 1 (7)
Initial pH of samplie: A (8)

{1, SANPLE SOLIDIFPICATION
Weight of Ca(OH), added to sample to ralse
the pil > 11.8: — Gue (9
Final pH of sample: SRS (10)
Weight of Portland Type | cement added to sample: — T (11)
rinal Semple Volume: = (1)
Test Solidificstion Performed By

mi Date Tiime

| § B 1372¢
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Operating Procedure 1104~
“FIiTe Revision No,
._.!I!!l_!Il1!Llh!l!LlI.lellll.ﬁ!l&l!l.!!!llllL 16
ATTACHMMENT § (Cont'd) Page 2 of )
CLASS A STABLE, CLASSE B AND © TEST SOLIDIFICATION DATA SHEET
FOR BEAD RESIN
115, SANPLE INSPRCTION
Sample cured for
Hours Cured
Temp. Cured
Sample contains "No Free Liguid™
Veritied By Uate
Sample "Resists Penetration’:
Verified By Date
The test sample has met the scceptance criteris of Section i2.14
Yes No (Circle one)
Name Date T lme
NOTR 1f the test solidification fails refer to Section 12.2 for

guidance.

- -

.- -

Comments Associated with any Test Solidificetion FPailure:

If the previous Test Solidification failed, have thres (J) consecutive tests

been successfully completed? Yes No  (Clircle one)

13%72¢




Title

iv.

[FINuclear | wuaver
i~
| _Operating Procedure e 1104-281
' Revision No,
__Waste Bolidification Process Contrel Progres ! i)
ATTACHMENT 9 (Cont'd) Page 3 of )
Additional batches solidified based on this sample sciidificetion:
Liner  Waste Liner  Waste Liner Waste
Moo  Yel.  Dake Ne. . Yel.  BRate No. . Yel.  DRate
2. L B,
PP 6. v
4, I 10,
INDEPENDENT VERIFICATION BY GPUN MANAGEMENT
Test Sample Mests “wcceptance
Criteria (Section 12) Name / Daste / Time
Test Solidification Data
Sheets (Calculations) Reviewsed
Hame / Date / Time
| § B | 1372



Numpéer
Nuclear ™. |
, ..Operating Procesyre A A L[ 3 ) I—

“ITiTe T Revision ho

1141 ¢fication Pr Control Program = .wl.»- N S——

ATTACHMEN' 10 Page ' of J
SOLIDIFICATION CALLCULATION SHEET FOR BEAD RESIN
Liner Type to be used: -

11, PARAMETERS FOR FULL SCALE SOLIDIFICATION

I1.

Quantity of EC-}
s}z ¥ Q.] e ()1 ’,} al/ O 1)
] gt} of waste
Quantity of Water:
(4) x 7 .48 « () x 1. 48 gal/ (&)
) . 'tg of waste
Quantity of Anti.Foam Agent:
(9 ! J 48 « () §,l| a8
) ’tg of waste
Quantity of Emulgifier:

(DD x 7.48 « ( ) x 148 — R4l 18)
i ’tg of waste
Quantity of Calcium Wydroxide Ca(OM)y:
§) i 62.4) « () x %3.4; bg/ (M)
g ftd of waste
Quantity of Portland Type | Cement:

S“% : 62.43 ¢ () x §g.4; ) by (B
ft? of waste

QUANTITIES 1O BE ADOED FOR FULL SCALE SOLIDIFICATION

Waste Volume of to be Solidifies' 3. 1) aw
Quantity of EC-3:

(N x D el I x( )e o Qo

£10.1
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ATTACHMENT 10 Lont
SOLIDIFICATION CALCULATION SWELT
Quantity of Water
(19) « (14 « ¢ D) 0 ( ) »
Quantity of Anti.Foam Agent
(19) x (15) w () 0t ) &
Quantity of Emylsifier
O x (18 « L ) x ( ) »
Quantity of Calcium Mydroxide CalOM))

(P x (1) e ( Yl ) oe
(24) * (100) « ( ) * 100 »

Quantity of Portland Type Cement.

(19 x (1) e« (. D) ( ) ow
(25) * (94 « L ) * 54 &

~ radi e
| IR . | A ROl W af 1S

gure | N
e L0

Maste Soligification Procgss Sontrd!l Program oo o

o5
v

FOR BEAD RESIN

——

— e at e e T

38!

. Gl

gal

hs
bagsé

1bs
bagsé

The volume of dewatered bead resin to be solidified cannot exceed the
treated waste volume 11sted on the Class A Stable, Class B ang C Test

Solidification Data Sheet for Bead Resin.

Round up to the nearest whole bag

Reduce the gquantity of waste 'n liner by | ft3 for every 10 gallons of

anti-foam agent plus emulsifler added to |iner.

INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

Page .

(£4)

-

Name

£10-2

7 Date 7

Time

maximum

L

T4
&




e

m"w"‘rj ™. J Number

RARAD “Revision Ne
_ Maste Soligification Process Control Program oo
ATTACHMENT 10 (Cont'@) Page 3 ¢
SOLIDIFICATION DATA TABLES FOR BELAD RESIN
WN- 100 HN-600 WN- 600
LMy WN-200 ... LMY
Usable Liner 148 8 59 4 64 0 61.7
volume (cu. ft.)
Max  Dewatered 120.0 47 9 51.6 45 8
Was.v Volume (cu. ft))
Max, Ssl1igifiesd 148 & £9 .4 64 ) 61.7
Waste vVolume (cu. ft.)
Max. Rag.  Leve! 12 800 100 100
R/hr Contact
Min Incounoniod"’
Waste Vol (ftd) 106§ 46 0 - 47 13
Min Soligified’!)) 132 .6 §7.0 . 586
(N Grout will have to be added to the WNGOO MU to increase the solidifies

L4

waste volume to meet the 15% maximum vold space criteria for shipment to

Barnwe!l.

£10-3

-~

1108081

]




[[INuclear l — 1 —

, Operating Frocedure -
Title 1 Revision No,
___Waste Solidification Process Control Progres J 16
ATTACHMENT 11 Page | of 2 |

TEST SOLIDIFPICATION USING WESTINGHOUSE - HITTMAN FROCEDURE

Waste to be Processed:

Westinghouse - Hittmay Procedurs No.

Procedure ~ Title

Current Revisien

Justification to use this

alternate test procedure: Eng. Review By
Liner Koo Alternate Test Procedure
Approved for Use:

Sample Noi Name /Date
Liner Type
Warte Class
Balance Cal Info. Chemistry Paramsters

CMTE No. Sample Date

Serial No. poron PP

Cal. Dus Date Total Sollde P

bl —

Total Activity ________ uCi/ee

independent Verificetion by OPUN Mensgement

The Test Sample Has Met The Acceptance Criteris of Section 12.1:¢
Yes No (Clircle one)

T /bate /7 Time

Ell-1 1372e¢
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Operating Procedure

Number

1104-281

Titie

Revision No,

R L -

__Maste Soliditication Procer Controi Progres

ATTACHMENT 11

Comments associated with any Test Solidification Failure:

Page 2 of 2

It the previous Test Solidification failed, have three (J) consecut ive tests been

succesnfully completed? Yes No (Circle one)

Test Solidification Data
Sheets (Calculations) Reviewed

Name / Date

Ell-2

/ Ty

1372¢
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