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1.0 DISCUSSION

The purpose of the Process Control Program (PCP) for incontainer soligification
is to provide a program which will assure a solidified product with no free
standing liquid prior to transportation for disposal and which meets the re-
quirements of 10 CFR 61.56, Waste Characteristics.

The PCP's for each waste stream included in this procedure are based on labora-

tory testing, the results of which are included in "Topical Report Cement

Solidified Waste to Meet the Stability Requirements of 10 CFR 61" prepared by
Westinghouse - Hittman. These PCP's are valid for all liner types using elec-
tric or hydraulic mixing heads provided by Hittman.

The appropriate portions of this document shall be considered complete only when
used with the operating procedures (OP 1104-2BA for borated and oily wastes or
OP 1104-28C for resin, for full scale solidification. This document describes
the methodology for determining the acceptable ratio of waste, cement anc

additive that will result in an acceptable product for transportation and

ultimately burial. The Solidification Data/Calculation Sheets convert these

ratios into the recommended guantity of cement and additive that should be mixed

with Class A unstable waste and the recommended quantity of cement and additive

which must be mixed with Class A Stable and Class B or C wastes. |

2.0 REFERENCES

2.1 MWestinghouse - Hittman F421-P-004, Process Control Program for Incontainer
Solidification of 4 to 20 wt% Boric Acid

2.2 MWestinghouse - Hittman STD-P-05-002, Process Control Program for Inion-
tatner Solidification of Oily Waste

2.3 Mestinghouse - Hittman F421-P-006, Process Control Program for Incontainer
Solidification of Powdered Resins

2.4 MWestinghouse - Hittman F421-P-005, Process Control Program for Incontainer
Solidification of Class A Unstable or Stable, Class B and C Resin at
Maximum Packaging Efficiency

2.5 Mestinghouse - Hittman STD-R-05-007, Topical Report Cement Solidified
Waste to Meet the Stability Requirements of 10 CFR 6)

2.6 MWestinghouse - HWittman STD-R-05-011, Topical Report Mobile Incontainer
Dewatering and Solidificetion System (MDSS)

2.7 NRC Letter from Charles E. Rossi, Assistant Director, Division of PWR
Licensing-A to R.J. Leduc, Director of Engineering Westinghouse Hittman -
“Acceptance of Referencing of Licensing Topical Report STD-R-05-017,
Hittman Mobile Incontainer Dewatering and Solidification System (MDSS)", ;
Dated Oct. 31, 1986
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3.0

2.8
2.9

Tech. Spec. Section 3.22.3, Sclid Radioactive Wa-te
GPUN Radiation Protection Plan

LIMITS AND PRECAUTIONS

3.

3.2

3.3

3.4

3.9

3.6

3.7

As required by Tech Spec 4.22.3.1.2, the PCP shal) be used to verify the
solidification of at least one representative test specimen from at least
every tenth batch of each type of wet radiocactive waste (e.g., evaporator
bottoms, © 1y waste, resin and precoat sludge).

For the purpose of the PCP a batch s defined as that quantity of waste
required to fill a disposable liner to the appropriate leve! on the waste
leve! indicator.

If any test specimen fails to solidify, solidification of the batch under
test shall be suspended until such time as additional test specimens can
be obtained, alternative solidification parameters can be determined in
accordance with the Process Control Program, and a subsequent test veri-
fies soligification Solidification of the batch may then be resumed
using the alternate solidification parameters determined.

If the initial test specimen from a batch of waste fails to verify solidi-
fication then representative test specimens shall be collected from each
consecutive batch of the same type of waste until the three (3) consecu-
tive initial test specimens demonstrate solidification. The Process
Control! Program shall be modified as required to assure solidification of
subsequent batches of waste.

For high activity wastes, such as spent resin or used precoat, where
hang’ing of samples could result in personnel radiation exposures which
are inconsistent with the ALARA principle, representative non-radioactive
samples will be tested. These samplet should be as close to the actua!
waste physical and chemical properties as possible. Typical expended
mixed bed resin shall be used to simulate the spent bead resin and the
appropriate mix of anion to cation powdered resin shall be used to simu-
late used precoat.

A1l Chemicals used to condition or solidify waste or simulated wasts i~
solidification tests shall be the actual chemicals used in full scale
solidification.

A Test Solidification Data Sheet will be maintained for each test sample
solidified. Each Data Sheet will contain pertinent information of the
test sample and the liner numbers solidified based on the test sample

wun
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3.8 Samples should be drawn at least six hours prior to the planned full scale
waste solidification to allow adequate time to complete the reguired
testing and verification of solidification for Class A unstable waste. 28
hours should be allowed, if practical, for Class A stable, Class B and C
wastes.

3.9 The tank containing the waste to be solidified should be mixed by recircu-
lating the tank contents for at least three volume changes prior to
sampling to assure a representative sample.

3.10 An RKWP must be obtained and used for performing test solidifications of

radiocactive samples.

4.0 TEST SOLIDIFICATION OF 4 TO 10 WT% BORIC ACID (CONCENTRATED WASTE)

4.1

Prerequisites

[ SR ——————————pep e ittt Sl ke

TE: This PCP Test Solidification Procedure is applicable to
Class A Unstable, Class A Stable, Class B and C Waste Forms.

(RSP ————— R et T LSl Sl

8.3.1 A sufficient size sample of concentrated waste (approx. 1 liter)
has been drawn and the following parameters analyzed for by
Plant Chemistry:
. Boron
. pH
v Total Solids

5 Gamma Scan

[ ———————————— ettt bl Sl b ol il

e The total solids and gamma scan are used for information
purposes only to track waste characteristics *nd are not
to be used in the Process Control Program calculations.

- - -

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

OQA Monitor Contacted

Name / Date / Time
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4.3 The appropriate poitions of Attachment 1 have been completed
including waste classification, chemistry information, balance
calibration data and the sequential sample number.

4.2 Procedure

- - -

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

4.2.) Calculate the weight percent of Boric Acid on Attachmert 1.
48.2.2 MEASURE 500 gms of untreated councentrated waste into a container.
4.2.3 RECORD the weight and volume on Attachment 1.

4.2.4 ADD 50 wt% sodium hydroxide (NaOH) to raise the pH between B to
8.5 for Class A unstable, Class A stable, B and C solidifica-
tion. If pH is »8.5 then reduce to a range of B8 and 8.5 with
sulfuric acid.

4.2.5 RECORD the weight of NaOW used and the adjusted pH on
Attachment 1.

4.2.6 If large (1.e., foam causing) gquantities of detergents are
present, TREAT the sample with an anti-foaming agent until the
foam disappears.

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

4.2.8 Determine if ofl is present by looking for an oi1 film on the
surface of the sample. If oil is present perform the following:

ml (0O11) = ml (total sample) x 100 = % 0.1

a. If oll is present in stable waste in a quantity greater
than 1% by volume, reduce the guantity of oil to less than
1% by skimming.

b. For unstable waste if oil is present and the volume is
between 3 and 12% of the volume of waste, TREAT with an
emuls fying agent such as Maysol 776 (20% of the volume of
of1). 011 in concentrations > 12% by volume may not be
solidified by this procedure. (Refer to Section 6.0 Test
Soligification of Waste 0il).

7.0 1372¢
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NOTE The density of Maysol 776 1s 1.0 g/ml; the volume in ml is ’
equal to the weight in grams.
4.2.9 RECORD the % 0! and the quantity of any emulsifying agent used
on Attachment 1.
4.2.10 Record the volume and calculate the weight of the treated Sample
on Attachment 1.
4.2.11 Calculate the percent solids in the sample by completing items
(9), (10), (11) and (12) in Section Il of Attachment 1.
4.2.12 For the test solidification of the concentrated waste, measure
into a mixing vessel 400 ml of pretreated waste.
NOTE: Test soligifications should be conducted using a 1,000 ml

- ———————

- -

-

- -

disposable bLeaker or similar size container.

- - -

RECORD the volume AND weight of the treated sample on
Attachment 1.

Calculate the water in the -ample by completing items (15), (16)
and (17) in Section 111 of Attachment 1.

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

RECORD the weight of cement on Attachment 1.

CALCULATE and WEIGH out the required quantity of metso beads,
f.e., anhydrous sodium metasilicate (ASMS), into a separate
vessel.

RECORD the weight of ASMS on Attachment 1.

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

et L L T —

Mixing should be accomplished by stirring with an electric |
mixing motor with blade or manually with a rigid stirrer *
until a homogeneous mixture is obtalned, approximately one i
minute. |
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4.2.20 After all the cement is added, slowly ADD the ASMS to the test
sample while it is being mixed.

4.2.21 After sufficient mixing (2 minutes after all the ASMS is added)
5O that & homogeneous mixture is obtained, SEAL the sample and
CURE at 120 + 5°F for 24 hours for Class A Stable, Class B or C
or at room temperature for Class A unstable.

" - - -

TE: If at any time during the 24 hour cure, the sample meets

the acceptance criteria, the liner solidification may

proceed. However, no test solidification shall be |

disqualified without at least 24 hours of cure. |
\

- -

4.2.22 Verify the Acceptance Criteria (Section 10) has been met and
sign and date Attachment 1.

calculate the required guantities of cement and additives for

the full scale solidification using a 1iner type applicable for

this waste type (as determined by Radwaste Operations Engineer-

ing) and the Soligification Calculation Sheet for 4 to 10 wt%

Boric Acid (Attachment 2). |

|
4.2.23 When the Acceptance Criteria has been met per Section 10

- -

NOTE : The 1iner shall be solidified using OP 1104-2BA, Radio l
active Waste Soligification - Hittman.

- -

4.2.24 Complete Section VII of Attachment 2 upon completion of the
solidification if cement remains in the hopper.

\

\

5.0 TEST SOLIDIFICATION OF > 10 TO 20 wtX BORIC ACID (CONCENTRATED WASTE)

|
5.1 Prerequisites ‘
|
\

Bt L RS ——

1€ : This PCP Test Solidification Procedure s applicable to '
Class A Unstable, Class A Stable, Class B and C Waste Forms.

- —— - -
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$.0.1 A sufficient size sample of concentrated waste (approx. 1 liter)
has been drawn and the following parameters analyzed for by
Plant Chemistry:
. Boron
. pH
. Total Solids
. Gamma Scan
NOTE The total solids and gamma scan are used for information |
purposes orly to track waste characteristics and are not |
to be used 'n the Process Control Program calculations. |
5§.1.2 The Ops Quality Assurance Group has been contacted to inform
them of the pending Test Solidification (o see \f they care t3
witness the test.
OQA Monitor Contacted \:
Name / Date / Time
5.1.3 The appropriate portions of Attachment 3 have been completed
including waste lassification, chemistry information, balance
calibration data and the sequential sample number.
5.2 Procedure
NOTE: Tare weights of waste, cement, additives, etc. should be
obtained during performance of the foilowing procedure.
Round off to the nearest gram.
§.2.1 Calculate the weight percent of Boric Acid on Attachment 3.
5.3.8 MEASURE 500 (ms of untreated concentrated waste into a container.
$.2.3 RECORD the weight and volume on Attachment 3.
5.2.4 ADD 50 wt¥ sodium hydroxide (NaOK) to raise the the pH between

12 and 12.5. If pH is > 12.5 then reduce to a range of 12 and
12.5 with sulfuric acid.

10.0 1372¢

|




- [Ed]Nuclear Nonter
| T™MI-1
A | Operating Procedure 1104-281
Title Revision No.
Waste Solidification Process Control Program 11

$.2.5

$.2.6

5.2.7
5.2.8

5.2.10

5.2.11

§.2.12

-

- -

-

RECORD the weight of NaOM used and the adjusted pH on Attachment
3.

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

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

Determine 1f oi1 1s present by looking for an ¢il film on the
surface of the sample. If oil is present perform the following:

ml (011) = ml (total sample) x 100 = % 0.1

a. If oil 1s present in siable waste in a quantity greater
than 1% by volume, reduce the quantity of ofl to less than
1% by skimming.

b. For unstable waste if of! is present and the volume 1:
between 3 end 12% of the volume of waste, TREAT with an
em:l5ify'ng agent such as Mavsol 776 (20% of the volume of
oi1>. €11 in concentrations > 12% hy volume may not ' 2
scitgifies by this procedure. (Refer to Section 6.0 Test
Solidification of Waste 011).

The density of Maysol 776 is 1.0 g/ml; the volume in m! is '
eyual to the weight in grams.

- - -

RECORD the % 0i1 and the quantity of any emulsifying agent used
on Attachment 3.

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

Calculate the percent solids in the sample by completing items
(9), (10), (11) and (12) 1n Section Il of Attachment 3.

For the test solidification of the concentrated waste, measure
into a mixing vessel 400 ml of treated waste.

e i e kL T ap—

Test solidifications should be conducted using a 1,000 ml
disposable beaker or similar size container.

- -~
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§.2.14

$.2.1%

5.2.16
$.2.17

-

- -

Calculate the water in the sampie by completing items (15), (16)
and (17) in Section IIl of Attachment 3.

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

RECORD the weight of cement on Attachment 3.

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

RECORD the weight of ASMS on Attachment 3.

Slowly AGD the cement to the test sample while 1t s being mixed.

- - -

Nixing snould be accomplished by stirring with an electric |
rixing inctor with blage or manga’iy with & rigid stirrer

11 a homogeneous mixture is outained, approximately one
ptaute. l

- - e

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

After sufficient miving (2 minutes after all the ASMS 1s added)
s0 that a homogeneous mixture is obtained, SEAL the sample and

CURE at 120 « 5°F for 24 hours for Class A Stadble, Class B or C
or at room temperature for Class A Unstable.

-

If at any time during the 24 hour cure, the sample meets
the acceptance criteria, the liner solidification may
proceed. However, no test solidification shall be dis-
qualified without at least 24 hours of cure.

- -

Verify the Acceptance Criteria (Section 10.0) has been met and
sign and date Attachment 3.

When the Acceptance Criteria has been met per Section 10,
calculate the required quantities of cement and additives for
the full scale solidification using a 1iner type applicable for
this waste type (as determined by Radwaste Operations Engineer-
ing) and the Solidification Calculation Sheet for » 10 to 20 wt%
Boric Acid (Attachment 4).

12.0 1372¢
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NOTE: The 1iner shall be solidified using OP 1104-28A, Radiocactive

Waste Soligification - Hittman.

0 0 0 0 0. 0 0 0 0 0, 0, 0. 0. 0 0 % . . 0 0 0 0 0 0 S0 0 0 0 0 0 B 0 0 0 e 9 0 0. 0 5 U S . B B U A D

5.2.24 Complete Section VII of Attachment 4 upon completion of the
solidification 1f cement remains in the hopper.

6.0 TEST SOLIDIFICATION OF WASTE OIL (12 - 40% O11)

6.1 Prereguisites

- - -~~~ -~ -~~~ -~ -

' NOTE: This PCP Test Solidification Procedure s applicable to
Class A Unstzble, Class A Stable, Class B and C waste forms.

R e L T S — S - -~ - -~ - -~~~ -~~~

£.1.1 A suffictent size sample (approx. S00 ml.) each of pH adjusted
concentrated waste and waste o011 have been drawn.

TRETATIDLD T 00 0 T 0 0 00 0000/ 00 100 00 W 0 U U2, 40 G 0 6 0 6 o0 500 0 0 0 G 0 0 0 00 00 U 00 5. U A U0 0 0 0.5 0 O W 0 5 U D 5 00 5 0 40 Y B 4 40 80 0. G0 B s i O

NOTE : The pH of the concentrated waste will be adjusted in the {
tank before the test solidificaticn.

3.2 The Ops Quality Assurance Group has been contacted to inform
them of the pending Tect Solidification to see 1f they care to
witness the test.

OQA Monitor Contacted

Name 7 Date / Time
6.1.3 A sequential sample number has been assigned to the test and
included on Attachment 5.
6.1.4 A determination has been made as to the waste class of the

pending full scale solidification by Radwaste Ops. Eng’' 2ering.
6.1.5 The balance calibration data has been included on Attachment 5.
6.2 Procedure
s Tare weights of waste, cement, additives, etc. should be
obtained during performance of the following procedure.

Round off to the nearest gram.

WEREP RSSO0 5 S OEG 0T DTG ED 000000 000 S 000 05w S0P 00N 0 0 B o s 5 e e
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6.2.1 Measure into a mixing vesse! 210 m! of concentrated waste and
140 m) ofl.

NOTE: Test solidifications should be conducted using a 1000 mi
disposable beaker or similar size container.

6.2.2 Record the waste volumes added and calculate the percent oil by
volume on Attachment 5.

6.2.3 MEASURE out 28.0 ml (28.0 gms) of Maysol 776.

6.2.4 RECORD the quantity of the emulsifier on Attachment 5.

6.2.5 ADD the Maysol 776 to the waste and mix until a homogeneous
mixture 1s obtained, at ieast five (5) minutes.

: NOTE Niulnc should be accompliched by stirring with an electric |
l mixer with blade or marually with a rigid stirrer. Ary

signs of pure o1 may be an ‘ni'zation that the amu.s'on
| is breaking down. Shoi ' d this oucur, contact Radwiste

Ops [nqinoering for fu ther instructicns.

6.2.6 if large (1.¢., foam causing) quantities «f Jetergents are
present, trear, the scmple with anti-foaming 2gent v itil the
foem disappears.

$5.2.7 Record the amount cf anti-foaming ageant used on Attachment 5.

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

6.2.9 RECORD the quantities of cement and ASMS on Attachment 5.

6.2.10 Slowly ADD the cement to the test sample while it is being mixed
and mix until a homogeneous mixture is obtained but in no case
less than one (1) minute.

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

6.2.12 MIX for two (2) minutes after all the ASMS is added and homo-

geneous mixture is obtained.
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6.2.1% Seal the sample and cure at 120 « 5°F for 24 hours for Class A

Stable, Class B or C or at room tomperaturo for Class A Unstable.

O - . 0 - - - - -

NOTE: If at anytime during the 24-hour cure time, the sample
meets the acceptance criteria, the liner soligification may
proceed. However, no test solidification shall be
disqualified without at least 24 hours of cure.

6.2.14 Verify the Acceptance Criteria (Section 10.0) has beern met and
sign and date Attachment 3

6.2.1% When the Acceptance Triteria has been met per Section 10,
calculate the requi ed quantities of cement and ldditivos for
the full scale solidification using a Viner type applicable for
this waste type (as determined by Radwaste Operatiors Engineer-
ing) and the Solidification Calculation Sheet for Waste Of)
(Attachment 6).

27— - - e e e e b e -

TE: The 1inec sha’l be soliogified using OF 1104-ZBA, Radioactive ‘
Waste Solidification - Wittman.

7.0 TEST SOLiDIFICATION OF USED PRECOAT

1.1 Prerequisites

- L - - - - -~ -~ -

NOTE: This PCP Test Solidification Proceduve is applicable to [
Class A Stable, Class B and C Waste Forms. i

T 0 - - - " - - -

PR A sufficlent size sample of used precoat (approx. 500 m1) has
been drawn and the following parameters analyzed for by Plant
Chemistry:

. pH (of sluice water)

. Gamma Scan

TE. uhere high activity waste could pose personnel radiation
exposure problems when performing the test solidification,
erpended powder with an appropriate anion/cation ratio shall
be substituted. The ratio shall be determined by Radwaste
Operaticons Engineering. A small sample of use precoat
(= 20 mis) sha‘i be taken for isotopic analysis. l
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7.1.4

7.2.3

7.2.4

7.2.%5

7.2 Procedure

-

- - - -

-

- - - -

- - - - -

The gamma scan is to be used for information purposes only
to track waste characteristics and is not to be used in the
PCP calcu'ations.

- - - . -

The sample has set to verify ¢ 1% oil by volume.
The Ops Quality Assurance Group has been contacted to inform

them of the pending Test Solidification to see if they tare to

witness the test.

0QA Monitor Contacted

Name /7 Date / Time

The appropriate portions of Attachment 7 have been completed
including the balance calibration data and the sequential sample
number . |

- W, R R

Tare welgyi ts of waste, cesent, additives, etc. shoi'!d be
obtained du-ing performince of the fo]iov1ng procedure.
Round 2°f to the nearest gram.

MEASURE out 381.! gms of dewatered powde-ed resin and '51.5 gms |
of water ang place into separate cont)'ners.

b T A -

Test sotigification should be conducted using a 1,00C mi 4
gisposable beaker or similar size container.

RECORD the voiume and weight of the powered resin on Attachment
7.

ADD the water to the powered resin and RECORD the we'ght of
water aoded and the total volume of waste slurry (water plus
resin) on Attachment 7.

If any foam is present, TREAT the sample with an anti-foaming
ageny.

RECORD the quantity of anti-foaming agent used on Attachment 7
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7.2.6 Determine if oil1 is present by looking for an ofl film on the
surface of the sample. If oil is present perform the following:

ml (011} & ml (total sample) x 100 » % 0.1

a. If oi! 1s present and the volume s between 3 and 12% of
the volume of waste, TREAT with an onuis%fying agent such
as Maysol 776 (20% of the volume of oi1)
concentrgtions > 12% by volume may not be solsutf'ea by
this procedure. Contact Radwaste Operations Engineering
for guidance.

- -

NOTE : The density of Maysol 776 1s 1.0 gm/ml; the volume in |
ml is equal to the weight in gms. |

-

8.7 RECORD the quantity of oi! present and the amount of Maysol
added to the sample on Attachment 7.

7.2.8 RECORC the initial pH of the sample on Attachment 7.

.39 MEASURE out approximately 10 grame of calcium hydroxige
CalCF)z, also known as hydrates 1ime.

7.2.10 stowly ADD the t4icium hyd-oxine to the powdered resin slurry,
tws (2) grams at a time. MIX for three (3) minutes between
awoitions wut!l the pH s &t Teatt 11 5. ADD an poditional
three (3) grams of calclue hydreoide. “his filaal agditior mey
or may not alter the p¥ of tae sluvry.

NOTE : Mixing shoule Le acrmp!tsud by scirring with an electric
mixing wmotor with blade or manually with 3 rigld stirrer
until a homogeneous mixture is obtained approximately one
(1) minute.

- - -

7.2.1 RECORD the quantity of calcium hydroxide added to the slurry and
the final pH on Attachment 7.

7.2.12 MEASURE out 444 gms of Portland Type | cement.

7.2.13 RECORD the amount of cement on Attachment 7.

7.2.18 Slowly ADD the rement to the test sample while it is being mixed




T™I-)
Operating Procedure 1104-281

m Nuclear l Number

“Title Revision No.

Was*e Solidification Process Control Program 11

1.2.1% MIX for two (2) minutes after all the cement 1s added to obtain
a homogeneous mixture.

7.2.16 RECORD the final sample voluine on Attachment 7.

Seal and allow the sample to CURE for 24 hours at 120 ¢ 5°F.

NOTE : If at anytime during the _4-hour cure time, the sample
meets the acceptance criterfa, the liner solidification may
proceed. However, no test solidification shall be dis-
qualified without at Teast 24 hours of cure.

- -

1.2.18 Verify the acceptance criteria (Section 10.0) has been met, sign
and date Attachment 7.

72.19 Mhen the Acceptance Criteria has been met per Section 10,
calcuiate the required quantities of cement and additives using
a liner type applicable for this waste type (as determineu by
Radwaste Operations Engineering) and the Solidification Calcula-
tion Sheet for Used Precoat (Attachment B).

S ————— T o b

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

- e -

8.0 TYEST SOLIDIFICATION OF BEAD RESIN

8.1 Prerequisites

- - -

NOTE: This PCP Test So'\d*ficatton Procedure 1s applicable to
Class A Stable, Class B and C Waste Forms.

PP g ————— e e

8.1.1 A sufficient size sample of bead resin (approx. 500 m1) has been
grawn and the following parameters analyzed for by Plant Chemis.
try:

. pH (of sluice water)

« Gamma Scan
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NOTE: Where high activity waste could pose personnei radiation !
exposure problems when performing the test solidificazion, |
expendec non-radicactive resin shall be substituted. The j
source of this resin shall be determined by Radwaste
Operatiors Engineering. A small sample of spent resin
(= 20 mis) shall be taken for isotopic analysis.
NOTE : The gamma scan is to be used for information purposes only |
to track waste characteristics and is not iz be used in the |
PCP calculations. |
$.1.2 The sample has set to verify ¢ 1% oil by volume.

8.1.3 Tne Ops Quality Assurance Group has been contacted to inform
them of the pending Test Solidification to see if they care t>
witness the test.

0QA Monitor Contacted #
Name / Date / Time

8.1.4 The appropriate portions ¢f Attachment 9 have been completes
including the balance calibration data and sequential sample
number .

8.2 Procedure

obtained during performance of the following procedure
Round off to the nearest gram.

05 0 S 0 W S . O G A A O 0B e e .

l NOTE : Tare weights of waste, cement, aodiiives, etc. should be

8.2.1 MEASURE into a mixing vessel 240 gm of dewatered resin.

’ NOTE : Test solidification should be conducted using a 1,000 m)
dgisposable beaker or similar size container.

L - e e e e e

’ NOTE : Tap the beaker gently to consolidate the resin prior to
measuring the volume

0 -~ - G e . -
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8.2.2 RECORD the weight and volume of the sample (resin and water) on
Attachment 9.

8.2.3 WEIGH out 2.1 gms of EC-3 into a separate vessel.
8.2.4 RECORD the weight of EC-3 on Attachment 9.

8.2.5 WE GH out 84.2 gms of water and record the weight on
Attachment 9.

thoroughly.
8.2.7 ADD the water/EC-3 mixture to the bead resin and mix thorougly.

B.2.8 1f any foam is present, TREAT the sample with an anti-fcaming
agent.

8.2.9 RECORD the quantity of anti-foaming agent used on Attachment §.

8§.2.10 Determine if oil is present by looking for an ofl film on the

1
|
|
|
1
8.2.6 ADD the water to the vessel containing the EC-3 and mix
surface of the sample. If oil is present perform the following:

ml (011) = ml (total sample) x 100 = % 0.1

a. If ol is present and the volume is between 3 and 12% of
the volume of waste, TREAT with an emulsifying agent such
as Maysol 776 (20% of the volume of oil1). 011 in
concentrations > 12% by volume may not be solidified by
this procedure. Contact Radwaste Operations Engineering
for guidance.

-

NOTE: The density of Maysol 776 is 1.0 gm/ml; the volume in ml
is equal to the weight in gms.

[ ——————————————————————— e

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

B.2.12 RECORD the initial sample pH on Attachment 9.

8.2.13 MEASURE out approximately 11.5 gms of Calcium Hydroxide
Ca(OH)p, also known as hydrated 1ime.
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8.2.14

A8

16

-

- ———

-

-

Slowly ADD the Ca(OW)p to the resin sample two (2) grams at a
time. Mix for three (3) minutes between additions unti] the pH
of the s'urry is at least 11.5. ADD three (3) additional gms of
Ca(OM)p. This final additional may or may not alter the pH of
the slurry.

RECORD the quantity of calcium hydroxide added to the slurry and
the final pN on Attachment 9.

MEASURE out 178.2 gms of Portland Type I cement into a separate
vessel.

RECORD the weight of the cement on Attachment 9.

Slowly ADD the cement to the test sample while i1t is being mixed.

MIX for two (2) minutes after all the cement 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 at 120
s §'F.

- e

If at anytime during the 24-hour cure time, the sample
meets the acceptance criteria, the liner solidification may
proceed. However, no test solidification shall be dis-
gualified without at least 24 hours of cure.

- Y

VERIFY the acceptance criteria (Section 10.0) has been met, sign
and date Attachment 9.

When the Acceptance Criteria has been met per Section 10.0,
CALCULATE the required quantities of cement and additives using
a liner type applicable for this waste type (as determined by
Radwaste Operations Engineering) and the Solidification Calcula-
tion Sheet for Bead Resin (Attachment 10).

-

The liner shall be soligified using OP 1104-28C, Primary
Resin and Precoat Processing - Hittman.

- -
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9.2

NOTE: The PCP Test Solidification presented in this procedure
should cover the majority of the waste processing require-
ments of TMI-1. In the event a different waste stream
requires processing or a waste stream covered by this
procedure but not having the appropriate vaste form or
Iiner type, a PCP Test Soltdification can be performed
using a current procedure provided by Westinghouse -
Hittman,

Prerequisites
9:1.3 A procedure is available for the particular waste stream to be
processed.
9.1.2 This procedure has been verified current by the Radwaste Ops.
Manager or his designee and will be reviewed by the Radwaste
Engineer prior to 1ts use.
9.1.) The sample required by this procedure has been cbtained and
applicable chemistry parameters analyzed for by Plant Chemistry.
9.1.4 The Ops Quality Assurance Group has been contacted to inform
them of the pending Test Solidification to see *f they care to
witness the test.
OQA Monitor Contacted
Name / Date / Time
9.1.5 Balance calibration data has been included on Attachment 11.
8.1.6 Attachment 11 has been completed.
Procedure
9.2.1 Performed the applicable portions of the Westinghouse - Hittman

9.0 ALTERNATP TEST SOLIDIFICATION PROGRAMS

-

procedure.

10.0 ACCEPTANCE CRITERIA

10.1

Solidification Acceptability

10.1.1

The sample solidification is considered acceptable if there is
not visuval or drainable free water.
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10n.2 ‘he sample solidification 1« considered acceptable if it resists
senetration.
NOTE: Physical examination shall be for resistance to a ten (10)

pound load appliad to the surface of the soligified product
using a 1/2 inch diameter metal rod. The solidification
shall be considered acceptable if the metal probe cannot
break the surface and penetrate to the sample core. Normal
genting of the surface is acceptable.

The rod tolerances are as follows:
+1 1b
Weight 10 1bs -0 1b
00 in
Diameter 1/2 inch -1/4 in

- -

10.2 Solidification Unacceptability

10.2.1

10.2.2

10.3 Alternate

10.3.1

If the waste fails any of the criteria set forth in Section 10.1
the solidification will be termed unacceptable and a new set of
soligification parameters will need to be established under the
proceduves in Section 10.3.

If the test solidification is unacceptable then the same test
procedure must be followed on each subsequent batch of the same
type o' waste until three consecutive test samples are solidi-
fied.

Solidification Parameters

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

a. Mix 454.5 gms of cement and 45.5 gms of ASMS with 400 mis
of water to ensure that the problem is not a bad batch of
cement.

b. Add additional 50 wt.% NaOH to raise the pH above B but
less than 9.2 for borated wastes.

g, If the waste (other than waste oil) is only partia’ly
solidified, use lower waste to cement and Metso ratins.
Using the recommended quantities of cement and Metso Beads,
reduce the waste sample to 375 ml and continue reducing the
sample volume by 25 ml. until the acceptability criteria
of Section 10.1 are met

23.0

L]
~d
ro
~
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d. If ‘he waste oil mixture is only partially solidified tr,
uring lower waste to cement ratios. Reduce the gquantity of
waste by 25 ml. and the emulsifier by 1 ml., (This will
result in a slightly higher concentration cf emulsifier in
the waste) and proceed with the test solidification.
Continue with similar reductions until a satisfactory
product is achieved.

10.3.2 For Class A stable, Clasc B and C waste test samrles that fail

to solidify, Contact Radwaste Operations Engine:ring for resolu-
tion.
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ATTACHMENT ) Page 1 of 4
CLASS A UNSTABLE AND STABLE, CLASS 8 AND C TEST SOLIDIFICATION
DATA SHEET FOR 4 TO 10 WTX% 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. mCi/cc
1. PRECONDITIONING:
Keight Percent of Boric Acid (in decimal form):
&r?naéggm) x .01 ; ( vt 0 : s
Weight of Untreated Sample: TR e ¢
Volume of Untreated Sample: _ g3 1P
Weight of 50% NeO'! Added to Adjust pH —__oms (&)
within range per Lection 4.2.4.
pH of treated sample: LS
Weight of Anti-foam Added: —tm (B
T 0111: BB
Weight of Emulsifier Added: —__gms (6)
Volume of treated sample: M N
Weight of treated sample:
(2) « (Q) « (5) « (B) s () e () e ()e ()= ____oms (B

1279

PUIR S
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ATTACHMENT 1 (Cont'd) Page 2 of ¢
I1. DETERMINATION OF PERCENT SOLIDS OF SAMPLE:
Keight of Boric Acid in Untreated Sample:
B - it 3 ¥ L . de —
Welight of 50% NaOH:
) 2 0.5 « 1 ) 308+ —m {0
Weight of Solids in Treated Sample:
(8) ¢« (6) « (9) « (10) =
et e T el Yo s £17)
Percent Solids in Treated Sample:
100 x (11) = [(B)) »
00 x ¢ )= [()] = AR Wl ¢
IIT. DETERMINATION OF WATER IN SAMPLE FOR SOLIDIFICATION:
Volume of Treated Sample to be Solidified: Loy A
Weight of Treated Sample to be Solidified: .  QEE G Y
Weight of Water in Sample Contributed by Waste:
[}gg x (141 ¥ 1 .41
(&)
[L_l x & ﬂ X {1-%10])» Lo s 4180
9
Weight of Water in Sample Contributed By SO% NaOH:
[7553 x (141 X0.5 o
(8
[;__3 54 1 X 0.5 =
kP —oms (16

Tota! Weight of Water in Sample:

(158) « (16) =« ( ) ¢ () =

gms (] o



- N l Number
uciear ™™I-1
Operating Procedure 1104-281
“FitTe Revision No.
Waste Solidification Process Control Program 8
ATTACHMENT 1 (Cont'd) Page 3 of 4

Iv.

DETERMINATION OF QUANTITY OF PORTLAND TYPE I CEMENT AND METSO BEADS TO USE FOR
SAMPLE SOLIDIFICATION:

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

Weight of Cement to Use:

-~

1

-~

B R 3} »
( ) gms  (19)

=]

Weight of Metso Beads to use:
(19 x0.15« ( ) x0.15 = gms (20

Test Solidification Performed By:

Name Date Time
SAMPLE INSPECTION
Sample cured for:

Hours Cured

Temp. Cured

Verified By Date

Sample contains "No Free Ligquid":

Verified by Date

Sample "Resists Penetration":

Verified By Date

e
¢
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ATTACHMINT 1 (Cont'd) Page 4 of 4
Additional batches solidified based on this sample solidification:

Liner Waste Liner Waste Liner MWaste
NO . Vol. Date NO. Vol. Date NO . Vol. Date

2.
3.
4.

FOOTNOTES:
i Maximum allowable oil1 content for stable waste is 1% by volume.
INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Sample Meets Acceptance
Criteria (Section 10) Name

Test Solidification Data
Sheets (Ca'culations) Reviewed




Number
[F7INuclear l -1
Operating Procedure 1104-281
Title Revision No.
Waste Soligification Process Control Program 8
ATTACHMENT 2 Page 1 of 3

SOLIDIFICATION CALCULATION SHEET FOR 4 TO 10 KT% BORIC ACID

Liner Type to be used

1. Volume of Untreated Waste to Add to Liner!.3:

g;l Max. Treated Waste Vol.

(7) x from Solidification Data Tables =
R

gt X " ft3

11. Volume of Additives to Add to Liner:

NaOH : (8) x 4.86 x (21) = () «x 4 38 %L )
%)) (
Anti-foam: () x 2.8 x1) L )28 i D&
il - I BT &
Emulsifier: (6) x 7.4B x (21) « € x ) 4§ i e
(3)
111. Volume of Treated Waste to be Solidified!:
(22) + (23) « (28) RS xad
(21) 7.48 o' & Yo 7.48 o

Iv. Cement Quantity for Full Scale Solidification:

(19) x 62.4 x (25) « ( ) x 62.4x( ) =
(13) 5 |

(26) + 94 s ( ) 4 94 ™

V. ASMS Quantity for Full Scale Solidification:
{26) x .15+ ( ) x .15 =
(27) + 100 = ( ) + 100 =

£2-1

(21)
gals (22)
gals (23)
gals (24)
ft3 @29
1bs (26)
bags?
1bs 27
bags?

1372¢
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ATTACHMENT 2 Page 2 of 3
VI. INDEP WDENT VERIFICATION BY GPUN MANAGEMENT
SOLIDTFICATION
CALCU.ATION SHEETS REVIEWED
Name 7 Date / Time

FOOTNOTES

1 The volume of treated waste to be solidified in a single liner cannot exceed the
maximum treated waste volume listed on the attached Solidification Data Tables.

2 Round off up to the nearest whole bag.

3 Use the actua! waste volume added to the liner in Steps/Equations 22, 23 and 24
if the waste volume added to the liner is less than the value obtained in

Step/Equation 21.
VI1. DETERMINATION OF THE QUANTITY OF CEMENT ADDED TO WASTE:
Quantity of Cement Added to Hopper:
Quantity of Cement Left in Hopper:
Quantity of Cement Added per ft.3 Waste:

(28) - €29) » ( ) =L o 1bs cement/
(2%) i fto wast
NOTE : Minimum Quantity of Cement Allowable for 4 to 10 _Wt. %

Boric Acid Class A Unstable Waste is 62 1bs./ft.3.

For Stable waste solidifications all the cement must be

added to the liner.

-

- -

Quantity of Cement Added Meets Minimum Requirements 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 STABLE waste forms.

Verified By Date

1bs (28)
1bs (29)
|
|
\
1372¢ }
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ATTACHMENT 2 (Cont'd) Page 3 of 3

SOLIDIFICATION DATA TABLES
FOR 4 TO 10 WT% BORIC ACID

MN-100
HN-10 LVM
§gr1!§ 2‘
Usable Liner
Vol. (cu. ft.) 141.1 157.5
Max. Treated Waste |
Vol. (cu. ft.) 104.4 116.6
1
Max. Solidified Waste 1411 157.5
vol. (cu. ft.) |
Recommended Min. l
Treated Waste Vol. 98.1 103.8
(cu. ft)2 |
Min. Solidifssd Waste
Vol. (cu. ft) 132.6 140.2
Max. Rad. Level 12 12

R/hr Contact
1. For less than A quantities of LSA waste. For greater than Ap quantities of

LSA waste, the maximum treated waste volume 1s 112.4 cu. ft. due to weight
Timitations.

g 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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ATTACHMENT 3 Page ) of 4
CLASS A UNSTABLE AND STABLE, CLASS B AND C TEST SOLIDIFICATION
DATA SHEET > 10 TO 20 WT% BORIC ACID
Chemistry Parameters Balance Cal. Info. Liner No.:
Sample Date CMTE No. Sampie No.:
Boron ppm Serial No. Date:
Total Solids ppm Cal. Due Date_____ HWaste Class
pH
Total Act. uCi/cc
I. PRECONDITIONING
Weight Percent of Boric Acid (in decimal form):
Boron (ppm) x .01 ( 3 B B » (1)
1748 . 1748
Weight of Untreated Sample: _____@ms (2)
Volume of Untreated Sample: WAL ) (3)
Weight of 50% NaOH Added to Adjust pH per
Section 5.2.4: L am (4)
pH of treated sample: E¥ VAT
Weight of Anti-foam Added: —ms (5
% 011: AT
Weight of Emulsifier Added: P, (6)
Volume of treated sample: mls (7

Weight of treated sample:

2SI » (R 2 I8 & Do % Dol Dol ¥ e

gms (8)
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ATTACHMENT 3 (Cont'd) Page 2 of 4 l
I1. DETERMINATION OF PERCENT SOLIDS OF SAMPLE |
Weight of Boric Acid in Untreated Sample ‘
o B G BETR G e e G Lo 49 |
Weight of SOX NaOH:
8 2 0.5 » £ ) 285> AR Qo)
Weight of Solids in Treated Sample:
(5) « (6) « (9) « (10)
Vsl Dol el dn e 4D
Percent Solids in Treated Sample:
100 x (11) + [(B)]) =
100 x ¢ )+ [( )) = P (12
IIT. DETERMINATION OF WATER IN SAMPLE FOR SOLIDIFICATION:
Volume of Treated Sample to be Solidified: s (13)
Weight of Treated Sample to be Solidified: _____@gms (14)
Weight of Water in Sample Contributed by Waste:
[g_g_> X (14)] x[1 -4 e
(8)
[(__3 X )]x[l-( ) » oS L
8
Weight of Water in Sample Contributed by 50% NaOM:
[ga_n (M)]x 0.5 [g__g x )] X 0.5 = P g
(8) .
Total Weight of Water in Sample:
(I8) ¢ 1BV a € Dol )@ BN (7

1372¢
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ATTACHMENT 3 (Cont'd) Page 3 of 4

Iv.

OETERMINATION 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:
Weight of Cement to Use:

an ( )
(18) = ( } &

Weight of Metso Beads to use:
(1P D15« ( ) x 0.15 =

Test Solidification Performed By:

Name Date
SAMPLE INSPECTION
Sample cured for:

Hours Cured

Temp. Cured

iy (18)
Pl (19
FegARRY (20)
G L

Verified By

Sample contains "Wo Free Liquid":

Date

Verified By

Sample "Resists Penetration":

Date

Verified By

Date
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ATTACHMENT 3 (Cont'd) Page 4 of ¢

Additional batches solidified based on this sample solidification:

Liner MWaste Liner MWaste Liner Maste
NO. Vol. Date No. Vol. Date No. Vol. Date
2. S. 8.
- 6. 9.
4. Y. 10.
FOOTNOTES:
). Maximum allowable oil content for Stable Waste is 1% by volume.

IV. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Sample Meets Acceptance
Criteria (Section 10) Name / Date / Time

Test Solidification Data
Sheets (Calculations) Reviewed




2T * 1D e & ) N0 s

Number
@]Nucloar[ s
| Operating Procedure 1104-281
Title Revision No.
Waste Solidification Process Control Progr.m 8
ATTACHMENT 4 Page 1 of 3
SOLIDIFICATION CALCULATION SHEET FOR > 10 TO 20 WTY BORIC ACID
Liner type to be used
1. Volume of Untreated Waste to Add to Liner!.3:
g;l Max. Treated Waste Vo!.
(7) x from Solidification Data Tables =«
K
g R A £13 @n
I1. Volume of Additives to Add to Liner:
NaQOH : (4) x 4.8Q X A1 o £ 2 N A8 xt )w gals (22)
(3) i
Anti-foam: (5) x 7.48 x (21) = ( ) x 7.48 x ( ) = gals (23)
(3) R
Emulsifier: (6) x 7.48 x (21) « W RER g e R gals (24)
(3) L
111. Volume of Treated Waste to be Solidified!:
(22) + (23) «+ (28) ( D K ) ¢ & )
(21) + 7.48 ite Sl S 7.48 " ft3 (2%
IV. Cement Quantity for Full Scale Solidification:
(19) x 62.4 x (25) « Y X B2 B L ) a 1bs (26)
(13) v
(26) + 94 = ( ) 94 = bagsz
V. ASMS Quantity for Full Scale Solidification:
BB % .90 & 4 I X . 1% e 1bs (27)

bags?
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ATTACHMENT 4 Page 2 of 3
SOLIDIFICATION CALCULATION SHEET FOR > 10 TO 20 WTZ BORIC ACID
VI. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

Name / Date 7 Time

FOOTNOTES

! The volume of treated waste to be solidified in a single liner cannot exceed the

maximum treated waste volume listed on the attached Solidification Data Tables.

2 Round off up to the nearest whole bag.
Use the actual waste volume added to the liner in steps/equations 22, 23 and 24
if the waste volume added to the liner is less than the value obtained in
Step/Equation 21.
VII1. DETERMINATION OF THE QUANTITY OF CEMENT ADDED TO WASTE:
Quantity of Cement Added to Hopper: 1bs (28)
Quantity of Cement Left in Hopper: 1bs (29)

Quantity of Cement Added per ft.3 Waste:

R o ABRY » L D el N e 1bs cement/
(25) R fto waste
NOTE : Minimum Quantity of Cement Allowable for >10 to 20 Wt. |

% Boric Acid Class A Unstable Waste is 60 1bs./ft.3. |
For STABLE waste solidifications all the cement must be
added to the liner.

.-------—--——--——-—-------.----..--.-------..--.—--_-----.----—--—-----.’-—_--..___-.

Quantity of Cement Added Meets the Minimum Requirements for unstable waste form:

Verified By Date

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

Verified By TN (e Date

£4-2 ]
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T™I-1
Operating Procedure

Number

1104-281

“Title Revision No
Waste Soligification Process Control Program 7
1
ATTACHMENT 4 (Cont'd) Page 3 of 3 ;

Usable Liner
Vol. (cu. ft.)

Max. Treated Waste
¥ol. {cu. £.)

Max. Solidified Waste
¥ol. {cu. 1.2

Recommended Min.
Treated Waste Vol.
(cu. ft)l

Min. Solidified Waste
Vol. (cu. ft)l

Max. Rad. Level

R/hr Contact

1. For less than A, quantities of LSA waste.

Jimitations.

HN-100
erie

141 .1

101.3

141.1

95.2

132.6
12

SOLIDIFICATION DATA TABLES
FOR > 10 TO 20 WT% BORIC ACID

HN-100
LVM

Series 3!
1587.5
113.1
1587.%

100.7

140.2
12

For greater than Ay quantities of

\
LSA waste, the maximum treated waste volume is 106 cu. ft. due to weight
|

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




T™MI-1
Operating Procedure 1104-281
“Title Revision No.

.EE Nuclear l o

Waste Solidification Process Control Program 11

y ATTACHMENT 5 Page 1 of 2

CLASS A UNSTABLE AND STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
FOR WASTE OIL

Chem. Parameters (Conc. Waste) Balance Cal. Info Liner No.:

Sample Date CMTE No.: Sample No.:

Boron Serial No.: Date:

Total Solids Cal. Due Date: Waste Class:

pH
Total Act. uCi/cc

I. SAMPLE PREPARATION

Volume of 011 to be Solidified:

Volume »f Concentrated Waste added to the oil:
Total Volume of Sample:

% 011 by Volume:

(1) x 100 = x 100 «
(1) « (2) QS S S

Weight of 50 wt% NaOH added to sample to raise pH > §
Quantity of tmulsifier to Add to Sample:

Quantity of Anti Foam Added to Sample:

Quantity of Portland Type ! Cement Added to Sample:

Quantity of Anhydrous Sodium Metasilicate Added
to Sample:

Test Solidification Performed By:




' [EdTINuclear Nunpe:
. TMI"I
Operating Procedure 1104-287
“Title Revision No.
Waste Solidification Process Control Program 9
ATTACHMENT 5 (Cont'd) Page 2 of 2
I1. SAMPLE INSPECTION
Sample cured for:
Hours Cured
Temp. Cured |
Verified By Date
Sample contains “No Free Liguig": |
|
. |
Verified By Date |
4
Sample “"Resists Penetration”: |
Verified By Date
|
|
Additional batctes solidified cased or this sample solidification:
Liner KWaste Liner Waste Liner haste
No. Vol.  Date . CYel. Date NO. Vol.  Date
- 5. 8.
3. 6. 9.
4. - ¥ 10.
111. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT
Test Sample Meets Acceptance
Criteria (Section 10) Name / Time
Test Solidification Data
Sheets (Calculations) Reviewed
Name / /' Time

£5-2
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Operating Procedure 1104-201
“Title Revision No.

Waste Solidification Process Control Program 4

ATTACHMENT 6 Page 1 of 3
SOLIDIFICATION CALCULATION SHEET FOR WASTE OIL
Liner type to be used
I. PARAMETERS FOR FULL SCALE SOLIDIFICATION

Emulsifier:

(5) x 7.48 + (1) = ( P 2 7.48 & £ ) = gal/ (9)
t

Anti-foam

] ]
) x 2.8 NN e 2del Y2821 Tt )

al/ Q10

Cement :
} ]
(7)) % 62.43 x {1) » €2) » « ) v 62.43 x ( ) 1% ) \bg/ (1
ft

ASMS : 1
\ |
W2 BB A Weat 2BRB T TT s/ (12) |
‘
|
|
|
|
|

ft
I1. QUANTITIES TO BE ADDED FOR FULL SCALE SOLIDIFICATION

Volume of untreated waste to add to liner

(Max Treated Waste Vol from Solidification

Data Tables):3 (13)
Concentrated Waste to be added:

60% x (13) x 7.48 = 0.60 x ( ) x 7.48 = gals (14)
Waste 011 to be added:

801 x (13) « 0.80 x () = ft3 (1%5)

40% x (13) x 7.48 =« 0.40 x ( ) x 7.48 = gals

£6-1
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. T™I-]
Operating Procedure 1104-281]
“Title | Revision No.
Waste Solidification Process Control Program -
ATTACHMENT 6 (Cont'd) Page < of 3
Emulsifier to be added:
N s st 22l )Ho oS
Anti-foam to be Added:
(D x(0) e ( I)x( ) PR
ASMS to be added:
NP et Yt )e i, | O
(16) * 10« ¢ ) * 100 ___ bags!
Volume of cement to add to liner.
(P 2D et IxL D il aam
(MM * Ml )*Pe s oy

FOOTNOTES :

1
2

111.

Round off up to the nearest whole bag.

Reduce the quantity of total waste in the liner by ) ft3 for every 10 gallons
of anti-foam added to the liner. No adjustment is necessary for the first 10
gallons.

Use actua! waste volume added to the liner in step/equations used in Section 11
if waste volume added to the liner is less than the value obtained in
Step/Equation 13.

INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

Name / Date / Time

[(, 2 1%72 ¢
o

- vies
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Number
Operating Procedure 1104-281
Title Revision No.
Waste Solidification Process Control Program 7
ATTACHMENT 6 (Cont'd) Page 3 of 3

SOLIDIFICATION DATA TABLES FOR WASTE Q'L

HN-100 HN-100
Series 3 LM
Usable Liner Volume, (ft3) 141.1 157.5%
Max. Waste Volume
(011 and conc. waste), ft3 93.7 104.6
Max. Solidified
Volume, ft3 141 .1 157.%

Maximum Rad Level

R/hr Contact 12 12




" . . m"uc'“r{ A Number

Operating Procegure 1104-281
Title Revision NO.
Waste Solidification Process Control Program 8
FTTACHMENT 7 Page ! of 2

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

Balance Cal. Info. Chemistry Parameters Liner No.:
CMTE No. pH Sample No.:
Serial No. Gamma Scan mCi/m) Date:

Cal. Due Date % 011 % Waste Class

1. SAMPLE PREPARATION

Weight of Dewatered Powered Resin PRAIREY Y
Volume of Dewatered Powerec Resin I (2)
Weight of Water Added to Powdered Resin: — ¥
Tota! of Volume of Powered Resin Slurry: A )
Quantity of Anti-foam Agent Added to Sample: P Wl
Quantity of oi1 in Sample L (6)
Quantity of Emulsifying Agent Added to Sample: ROy Bah 1
Initial pk of Sample: g (8
11. SOLIDIFICATION
Quantity of Ca(OH)p necessary to raise pH > 11.5: PO, Tal |
Final pH of Sample: b (10)
Quantity of Portland Cement Added to Sample oy SR G L)
Final Sample Volume: ot o BONR 4

Test Solidification Performed By:

Name Date Time

R SICU—
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CLASS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA S+iET

121, SAMPLE INSPECTION

Sample cured for

Hours Cured

Temp. Cured

Verifieo By

FOR USED PRECOAY

Sample contains "No Free Liguid'

Verified By

Sample "Resists Penetration":

Verified By

Date

Date

Date

Aogitional batches soligified based on this sample solidification:

Liner Waste
NO . vo!l.

Date

=~

Test Semple Meets Acceptance

Criteria (Section 10)

Test Solidification Data
Sheets (Celculations) Reviewed

}

IV. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

- [EINuclear Mo
™]-1
" Operating Procedure 1104-281
Title Revision No.
Naste Sclidification Process Contro! Progran 9
ATTACHMENT 7 (Cont'@) Page 2 of 2

Liner Weste Liner HMaste
NO . Vo!l. Date NO. Vol. Date
S. B.
6. 8.
T 10
Name /I Date / Time
Name
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Operating

-4

Waste Solipification Proce:s Control Program

- 5

ATTACHMINT

SOLIDIFICATION CALCULATION SHEET FOR USED PRECOAT

Liner Type to be used

PARAMETERS FOR FULL SCALE SOLIDIFICATION

Vuwdva

Quantity of Water:

it
¢
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: . ‘ mﬂuchﬂr l Number

™I-1
, Operating Procedure 1104-281
“Title Revision No.
Waste Sclidification Process Control Program 4
ATTACHMENT 8 (Cont'd) Page 2 of 3

SOLIDIFICATION CALCULATION SHEET FOR USED PRECOAT
Quantity of Ca(OH)»:

(18) x (16) « ( ) x ( ) = Ibs (22
(22) + (100) « ( ) + ( ) = 5.952

Quantity of Portland Type Cement:

(18) x (17) = (

) X 1bs (23)
(23) + (94) = ( ) +

bags?

- N

(
(

! The volume of waste, to be solidified in a liner cannot exceed the maximum
settied and treated waste volume listed on che Class B Waste Solidification Data
Table fo: used precoat. |

2 Round up to the nearest whole bag.

IIT. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEMWED

Name / Date 7/ Time




. . Number
| E]Z]Nucloar| .
| Operating Procedure 1104281
Title Revision No.
Waste Solidification Process Control Program 8
ATTACHMENT 8 (Cont'd) Page 3 of .

SOLIDIFICATION DATA TABLE FOR USED PRECOAT

UN-600 MUS HN-200 MU
Usable Liner Volume, ft3 §9.3 59.4
Max. Solidified Waste Vol. ft3 59.3 59.4
Max. Dewatered Waste Vol., ft3 33.3 33.2
Min. Waste Vol. ft3 32.9 32.0
Min. Solidified Waste Vol, ft3 58.6 57.0

Max. Radiation Leve) ‘
R/hr Contact of Liner 100 800
|
|
\

LAl
oD
'
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FOR BEAD RESIN

Balance Cal. Info. Chemistry Parameters

CMTE No. pH

Serial No. Gamma Scan mCi/m)
Cal. Due Date % 01 %

1. SAMPLE PREPARATION

Sample Weigh*:

Sample Volume:

Weight of EC-3:

Weight of water:

Weight of Anti-foaming agent added to sample:
Quantity of oil in sample:

Weight of Emulsifier added to sample:

Initial pH of sample:

I1. SAMPLE SOLIDIFICATION

Weight of Ca(OH), added to sample to raise
the pH > 11.5:

Final pH of sample:
Weight of Portland Type | cement added to sample:
Final Sample Volume:

Test Solidification Performed By:

Name

Liner No.:

Number
TMI-1
Operating Procedure 1104-281
Title Revision No.
Waste Solidification Process Control Program 8
ATTACHMENT 9 Page 1 of 2

CLASS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET

Sample No.:
Date:

Waste Class:

gms (1)
ml (2)
gms (3
gms (&)

gms (5
% (6)
gms (7)

(8)

gms ()
(10)
gms (11)

m (12)
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Operating Procedure 1104-281
Title Revision No.

Waste Solidification Process Control Program 9

ATTACHMENT § (Cont'd) Page 2 of 2

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

111. SAMPLE INSPECTION

Sample cured for:

Hours Cured

Temp. Cured

Verified By Date

Sample contains "No Free Liquid":

Sample "Resists Penetration":

Verified By Date

Additional batches solidified based on this sample solidification:

Liner HWaste Lirer Waste Liner Maste

e ¥el. Date | No. Vol.  Date No. Vo!. Date
2 5. 8
3 6. 9
L ¥ 10

IV. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT i

Test Sampte Meets Acceptance !
Criteria (Section 10) Name / Date / Time

Test Solidgification Data
Sneets (Calculations) Reviewed

Verified By Date
|

Name / Date / Time

\

|
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Number
Operating Procedure 1104-287
Title Revision No.
Maste Solidification Process Control Program 8
ATTACHMENT 10 Page 1 of 3 |
SOLIDIFICATION CALCULATION SHEEY FOR BEAD RESIN
Liner Type to be used:

I1. PARAMETERS FOR FULL SCALE SOLIDIFICATION

Quantity of EC-3:

N8 )l b3, gal/ 13

(2) i
Quantity of Water:

(4) x 7.48 =« ( ) x 7.48
(2) G |

Quantity of Ant.-Foam Agent:

(5) x 7.48 =« ( ) x 7.48
(2) i

Quantity of Emulsifier:

(7) x 7.48 « { ) x 7.48
(2) Gy

Quantity of Calcium Mydroxide Ca(OH)j:

(9) x 62.43 « () x 62.43 ,
(2) £ 9

Quantity of Portland Type 1 Cement:

(11) x 62.83 = () x 62.43 ,
(2) g

I1. QUANTITIES TO BE ADDED FOR FULL SCALE SOLIDIFICATION

Naste Volume of to be Soligifieg!.3:
Quantity of EC-3:

XKIM) xTI1N £ 2 x 1L ) a

>

™

£t3 of waste

gal/ 14)
£t3 of waste

gal/ Q%)

ft3 of waste

gal/ 16

ft3 of waste

1bs/ (17)
ft3 of waste

1bs/ (18)
fto of waste
73 a9

gal  (20)
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Number
T™MI-1
7 Operating Procedure 1104-281
Title Revision No.
Waste Solidification Process Control Program 9

SOLIDIFICATION CALCULATION SHEET FOR BEAD RESIN
Quantity of Water:
(1M x (1) e ( )l )= gal 21
Quantity of Anti-Foam Agent:
(I (1) sl Ind de gal (22)
Quantity of Emulsifier:
(I 2B sl Yt do Rty | -

Quantity of Calcium Hydroxide Ca(OH);:

K 2417l P ) e 1bs (24)

(24) * (1000 « ¢ ) * 100 = bags?
Quantity of Portliand Type Cement:

(19) «x ()8) = ( B8 B = ]bs (25)
(25) * (94) = ( ) * 98« T bt

] The volume of dewatered bead resin to be solidified cannot exceed the maximum
treated waste volume 1isted on the Class A Stable, Class B and C Test
Solidification Data Sheet for Bead Resin.

2 Round up to the rearest whole bag

: Reduce the gquant'ty of waste in liner by 1 ft3 for every 10 gallons of
anti-foam agent plus emylsifier added to liner.

I11. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLTDIFICATION
CALCULATION SHEETS REVIEMWED

|

i
ATTACHMENT 10 (Cont'é) Page 2 of 3
Name / Date / Time

E«.r L) 1S -
IV=~¢ vleN
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4 Operating Procedure 1104-281
“Title Revision No.
Waste Solidification Process Control Program 8
ATTACHMENT 10 (Cont'd) Page 3 of 3
SOLIDIFICATION DATA TABLES FOR BEAD RESIN
HN-100 HN-600 HN-600 |
LVMU HN-200 MU LVMVGS
Usable Liner 148.8 £9.4 64.0 61.7
Volume (cu. ft.)
Max. Dewatered 120.0 47.9 §1.6 49 .8
Waste Volume (cu. ft.)
Max. Solidified 148 .8 £59.4 64.) 61.7
Waste Volume (cu. ft.)
Max. Rad. Level 12 800 100 100
R/hr Contact
Min. Recommended(!’ |
Waste Vol (ftJd) 106.9 46.0 - 47.3
Min Solidified(!) 132.6 5§7.0 % 58 .6

(H

Grout will have to be added to the KN60OD MU to increase the solidified
waste volume to meet the 15% maximum void space criteria for shipment to
Barnwell.

£10-3 372¢




i Number
: .Eﬂuuclur] oA 1
: Operating Procedure 1104-281
Title Revision No. |
Waste Solfdification Process Control Program 7
ATTACHMENT 11 Page 1 of 1

TEST SOLIDIFICATION USING WESTINGHOUSE - HITTMAN PROCEDURE

Waste to be Processed:

Westinghouse - Hittman Procedure No.

Procedure - Title

Current Revision

Justification to use this
alternate test procedure:

Liner Type

Maste Class

Balance Cal Info.

CMTE No.
Serial No.
Cal. Due Date

Approved By

| Eng. Review By

Form should be attached to valid Westinghouse - Hittman Procedure used for
the Test Solidification

5

£11-1 1372¢
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