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1.0 DISCUSSION

The purpose of the Process Control Program (PCP) for incontainer solidification
s to provide a program which will assure a solidified product with no free
standing 1iquid 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
Snligified Waste to Meet the Stab!lity Requirements of 10 CFR 61" prepared b,
Nestinghouse - Mittman. These PCP's are valld for all liner types using elec-
tric or hydraulic mixing heads provided Ly Hittman,

The appropriate portions of this document shall be considered complete only when
used with the operating procedures (OP 1104-28A for borated and olly wastes o
OP 1104-28C for resin) for full scale soltdification. This document describes
the methodology for determining the acceptable ratio of waste, cement ang
additive that will result in an acceptable product for transportation and
ultimately burfal. The Soligification Data/Calculation Sheets convert these
ratios into the recommended quantity 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 Westinghouse - Wittman F421-P-004, Process Control Program for Incontainer
Solidification of 4 to 20 wtl Boric Acid

2.2 Mestinghouse - Mittman STD-P-05-002, Process Control Program for Incon-
talner Soligification of Qily maste

2.3 Westinghouse - Hittman F421-P-C06, Process Control Program for Incontainer
Soltaification of Powdered Resins

2.4  NWestinghouse - ‘ttman F42i-P-005, Process Control Program for Incontainer
Soltdification o. Class A Unstable or Stable, Class B and C Resin at
Maximum Packaging Eificliency

2.5 Westinghouse - Wittman S$TD-R-05-007, Topical Report Cement So'idified
Kaste tO Meet the Stability Requirements of 10 CFR 6

2.6  MWest.nghouse - Wittman STD-R-05-011, Topica! Report Mobile Incontainer
Dewatering and Solidification System (MDSS)

2.7 NRC Letter from Crarles E. Ross!, Assistant Director, Division of PWR
Licensing-A to R.J. Leduc, Dirertor of Engineering Westingr wse Kittman -
"Acceptance of Referencing of Licensing Topica! Report STO-R-05-011,
Hittman Mobile Incontainer Dewaterirg and So'igification System (MDSS)
Dated Oct. 31, 1986

&.C 1372¢
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NOTE: The Concentrated waste sample shall be kept heated (> 100°F)
unless previously neutralized. The acceptable pH range for
concentrated waste s 7.4 to 9.2.

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.

0QA Monitor Contacted
Name / Date 7 Time

4.1.3 The appropriate portions of Attachment | have been completed
Incluging waste classification, chemistry information, balance
calibration data and the sequentia) sample number.

4.2 Procedure
NOT Tare weights of waste, cement, additives, etc. should be y

obtained during performance of the follow!ng procedure
Round off to the nearest gram, |

L R N N R T R AN S S S R S P C N R AR NI B I NS PR P E TN RN AN P Es d et e

Calculate the weight percent of Boric Acid on Attachmert |
MEASURE 500 gms of untreated concentrated waste into a contalre
RECORD the weight and volume on Attachmert 1.

ADD SO wtl sodium hydroxige (NaOM) ynti) the pK is between & 1o
8.5 for Class A ynstable, Class A stadble, B and C so'idifica-
tion

RECORD the weight of NaOM used and the adjusted pH on
Attachment 1,

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

RECORD the weight of anti-foaming agent used on Attachment )

If oi1 15 present in stable waste in a guantity greater tha-
by volume, reduce the quartity of o1 to less than 1% by
skimming. For unstable waste 1f oi) is present and the volum:
Is between 3 and 12% of the volume of waste, TREAT with ar
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emulsifying agent such as Maysol 776 (20% of che volume of
of1). 011 in concentrations > 12% by volume may not be
solidified by this procedur2. (Refer to Section 6.0 Test
Solidification of Kaste Qi1),

NOiS: The density of Maysol 776 1s 1.0 g/ml; the volume in m) is
equal to the welight in grams.

4.2.9 RECORD the % ofl and the quantity of any emulsifying agent used
on Attachment )

4.2.10 Record the volume and calculate the woight of the treated Sample
on Attachment )

.21 Calculate the percent solids in the ample by completing items
(9), (10), (11) ang (12) in Section .1 of Attachment ).

4.2.12 For the test soligification of the concentrated waste, measure
into a mixing vesse! 400 m! of pretreated waste.

bt i A S S,

NOTE: Test soligifications should be conducted using a 1.000 m |
disposable beaker or similar size container.

4.2 1 RECORD the volume AND weight of the treated sample on
Attachment 1,

4.2 4 Calculate the water in the sample by completing itens (18), (16)
and (17) in Section I1l of Attachment 1.

4.2.15 Using Figure | and the percent solids from the Test Soligifica.
tion Data Sheet, Item (12), DETERMINE the water/cerent ratio
then CALCULATE ang WEIGH out the reguired quantity of Portlang
Type 1 cement.

e.2.1¢ RECORD the weight of cement on Attachment 1.

4.2.17 CALCULATE and WEIGH out the reguired quantity of metso beads,
f.e., anhydrous sodium inetasilicate (ASMS), into a separate
vesse!

4.2, RICORD the weight of ASMS on Attachment ).

1%

P

o
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L i’ Slowly ADD the cement to the test sample while it 1s being mixed.

NOTE Mixing should be accomplished by stirring with an electric
mixing motor with blade or manually with a rigid stirrer
until & homogeneous mixture 1s obtained, approximately one
minute.

A R R S R

4.2.20 After all the cement is added, slowly ADD the ASMS to the test
sample while 1t 1s being mixed.

4.2.21 After sufficient mixing (2 minutes after all the ASMS is added)
s0 that a homogeneous mixture 1s 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,

T€: If at any time during the 24 hour cure, the sample meets
the acceptance crite~ia, the 1iner solidification may
proceed. HMHowever, no test solidification shall be
disqualified without at least 24 hours of cure.

- e R R R R W R

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

4.2.23 When the Acceptance “r'teria has been met per Section 10,
calculate the requireo quantities of cement and additives for
the full scale solidif.cation using a 1iner type applicable for
this waste type (as determined by Radwaste Operations Engineer-
ing) and the Solidification Calculation Sheet for 4 to 10 wt%
Boric Acid (Attacment 2).

- W R R R

NOTE: The liner shall be solidified using OP 1104-28A, Radio
act've Waste Solid!fication - Hittman.

R T e

4.2.24 Complete Section VII of Attachment 2 upon completion of the
soligification {f cement remains in the hopper.

99 1372¢
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5.0 TEST SOLIDIFICATION OF > 10 TO 20 wtk BORIC ACID (CONCENTRATED WASTE)

S.1 Prerequisites

NOTE: This PCP Test Soligification Procedure ts applicable to '
Class A Unstable, Class A Stable, Class B and C Waste Forms.

- - e e A S — WL -

$.1.1 A sufficient size sample of concentrated waste (approv. ' liter)
has been drawn and the following parameters analyzed for by
Plant Chemistry:

B Boron

. pH

. Tota! Seligs
. Gamma Scan

| NOTE : The tota! soligs and gamma scam are used for informatior |
purposes o*’, to track wiste characteristics and are not |
to be used in the Process Control Pregram calculations \

NCTE The Concentrated waste sa~'l¢ shall be kept heated 130°F)
unless proviously neutralized. The acceptadle pK ran,  for
concentrated waste is 7.4 to 9.2.

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

$.1.¢2 The Ors Quality Assurance Croup has been contacted to inform
them of the pending Test Solidification to see if they care to
wi‘ness the test

OQ4 Monitor Contacted

Narme / Date / Time
$. 1. The anpropriate portions of Attachment 3 have been completss

Intluuing waste classification, chemistry information, balance
calibration data and the sequential sample number.

10.0 1372¢
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5.2.22 Verify the Acceptance Criteria (Section 10.0) has been met and
sign and date Attachment 3.

$.2.23 When the Acceptance Criteria has been met per Section 10,
calculate the required quantities of cement and additives for
the ful! scale solidification using a liner type applicable for
this waste type (as determined by Radwaste Operationt Engineer-
ing) and the Solidification Calculation Sheet for > 10 to 20 wt%
Boric Acid (Attachment 4),

NOTE: The liner shall be solidified using OP 1104-28A, laaiocct?vo
Waste Solidification - NWittman.

B S S S S ——

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% Oi1)

6.) Prerequisites

S e e -

NOTE : This PCP Test Solidification Procedure s ap, 'icabdle to ’
Class A Unstable, Class A Stable, Class B any C waste forn, |

R R R e e e

6§.1.) A sufficient size sample (approx. 500 m1.> each of pN adiusted
concentrated waste and waste oll have heen drawn. The concen-
trated waste shall be within a ph range of 7.4 tc 8.2

R R R R e e

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

B L T T T T R b T N L T

6.1.2 The Ops Quality Assurance Group has been contacted to Inform
them of the pending Test Solldificaticn to see If they care to
witness the test.

0QA Moniter Contacted

Name 7 Date /7 Time

6.1.3 A sequential sample number has been assigned to the test and
included on Attachment §.

6.1 4 A determination has been made as to the waste class of the
pending full scale solidification by Radwaste Ops. Engineering.

13.0 1372¢
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. Gamma Scan

R e I A —— b i A AR

NOTE:

Where high activity waste could pose personne! radiation
erposure p cblevs when performing the test solidification,
erpendec powdex with an appropriate anion/cation ratio shal!
Le substitytec. The ratio shall be determined by Radwaste
Operations Engineering. A smal) sample of use precoat

(= 20 mls) shall be taken for isotopic analysis.

-t - e R RS S S R AN, AR NI N SR e NI TN R B eeEe .-

........................ .---.--.oo-.--.o-.----...-.o--....----.-—.-.-..-..u-.

The gamma scan 1s to be used for information purposes only
tO track watte characteristics and 15 not to be uses in the
PCP calculations

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

The sample has set to verify < 1% 0.1 by volume.

The Ops Quality Assurance Group has been contactes to inform
them of the pending Test Soligification to see if they care to
witness the test

OQA Monitor Contacted — |
Name / Date / Time

The appropriate portions of Attachme. t 7 have beer corsletes
Inciuding the balance calibration data and the secuential sarple
Aymier

Tare weights of waste, cement, agditives, etc. should be
cbtalned during performance of the following procedure
Round of ¢ to the nearest gras .

MEASURD out 381.1 gms of dewatered powdered resin angd 151§ Qi
of water and place into separate containmers.

D L e S e S

Test soligification should be conducted using a 1,000 m |

disposable beaker or similar vize container |

..................................... PEALABER S e RS - .
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7.2.3 ADD the water to the powered resin and RECORD the weight of
: water added and the total volume of waste slurry (water plus
resin) on Attachment 7.

7.2.4 1f any foam 15 present, TREAT the sample with an anti-foaming
agent,

7.2.% RECORD the quantity of anti-foaming agent used on Attachment 7.

7.2.6 If ol) s present anc tie volume 15 between 3 and 12% of the
velume of waste, TREAI with an emuisifying agent such as Mayso!
776 (20% of the volume of 0i1). O') in concentrations » 12% oy
volume may not be solidified by this procedure. Contact
Radwaste Operations Engineering for guidance.

NOTE The dersity of Maysol 776 15 1.0 gn/m!; the volume in
ml 15 equal to the weight in gms

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

.27 RECORD the quantity of oil present and the amount of Mayso!
d00ed 1O the sample on Attachment 7,

7.2.8 RECORD the inftial p of the sample on Attachment 7.

1.2.9 MEASURE out approximately 10 grams of calcium hydronige

CatTmly, also known as hydrated )ime

1.2.10 Siowly ADD the calclum hydroxide to the powdered resin slyrry,
twd (2) grams a: a time. MIx for three (3) minutes between
A001t1ons until the pH ¢ at least 1) $. ADD an agditizmy!
three (3) grams of calcium hycroside. This fina! aga'tior ma,
Or may not alter the pH of the slurry

NOTE: Mixing should be sicomplished by stirring with an electric !
mixing motor with blade or manyally with a rigid stirrer ;
uatil a homogencous minture Ys obtaired approrimately one !

! (1) minyte. ;

------------------------------------------------------------------------------

7.2.1) RECORD the quantity of calcium hydrocide added to the slyrry ang
the final pM on Attachment 7.

1.2.12 MEASURE out 444 gms of Portland Type ) cement.

-4
"~

—
w

RECOR) the amount of cement on Attachment 7
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1.2.14 Slowly ADD the cement to the test sample while 1t is being mixed.

7.2.18  MIX for two (2) minutes after all the cement s added to obtain
a homogenecus mixtyre,

71.2.16 RECORD the fina' sample volume on Attachment 7.
7.2.17 Seal and allow the sample to CURE for 24 hours at 120 « §°F.

NOTE: If at anytime during the 24-hour cure time, the sample
meets the scceptance criteria, the liner soligification may
proceed. HMowever, nO test soligification shal) be ois-
qualifiag without at least 24 hours of cure. l

-----------------------------------------------------------------------------

7.2.18 Verify the acceptance criteria (Section 10.0) has Deer met. §ign
and gate Attachment 7.

1.2.18 When the Acceptance Criteria has been met per Section 10,
calculate the required quantities of cement and additives using
8 liner type app)icable for this waste type (as determines by
Ragwaste Operations Engineering) and the Solidification Zalcula-
tion Sheet for Used Precoat (Attachment 8).

NOTE The liner shall be soligifies vsing OP 1104-28C, Primar,
Resin ang Precoat Processing - Mittman, \

L ™™ - WA ...

e i R .

6.0 TEST SOLIDIFICATION OF BEAD RESIN
8.1 Prerequisites
NOTE This PCP Test So'tdification Procedury is applicadle to :

Class A Stadble, Class B and C Waste Forms. \

------------------------------------------------------------------------------

§.1.1 A sufficient size sample of bead resin (approx. SO0 m)) has bee-
Orawn ang the following parameters analyzed for by Plant Chemis.-
try

. pH (of slyuice water)

. Gamma Scan
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' NQTE: Where high activity waste could pose personne! radiation
exposure problems when performing the test solidification,
expended non-radicactive resin shall be substituted. The
source of this resin shall be determined by Radwaste
Operations Engineering A small sample of spent resin
(= 20 mls) shal) be taken for itotopic analysis, 1

R R e L L L - e i A AL -

|

RS- WEm - R i i A .

NOTE The gamma scan 15 to be used for information purposes only |
to track wasty characteristics and 's not to be used ir the |
PCP calculations.

8.1.2 The sampie nas set to verify ¢ 1% 311 by volume.

8.1.3 The Ops Qua'ity Assurance Group has been cortacted to infornm
them of the pending Test Solidification to see 1f they care t:
witness the test.

OQA Monitor Cortacted

Name I Date / Time
g8.1.4 The appropriate portions of Attachment 9 have beer completes
Including the balance calibration data and sequential samp'e
number
8.2 FProcedure
| o ! Tare weights of waste, cement, agditives, etc. shou'd Le

obtaines during performanze of the following procedure
Roung of f to the nearest granm

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

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

1f: Test soligification should be conducted using a 1,000 m!
gisposable heaker or similar size container.

................. e e R

NOTE Tap *he beaker gently to consoligat: the resin prior t¢
measuring the volume
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RECORD the weight ard volume of the sample (resin and water) on
Attachment §.

WEIGH out 2.1 gms of EC-3 into a separate vesse!.
RECORD the weight of EC-3 on Attachment §.

PEIGH out B4.3 gms of water and record the weight on
Attachment 9.

ADD the water to the vesse) containing the EC-3 and mix
thoroughly.

ADD the water/EC-3 mixture to the bead resin and mix thoroug!ly.

If any foam 15 present, TREAT the sample with an anti-foaming
agent,

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

1f 011 15 present and the volume is between 3 and 12% of the
volume of waste, TREAT with an emulsifying agent such as Mayso!
776 (20% of the volume of oil). 011 in concentrations > 12% Dy
volume may not be solidified by this procedure. Contact
Ragwaste Operations Engineering for guidance.

e R PR

The density of Mayso! 776 1s 1.0 gm/ml; the volume in m) |
15 equal to the weight in gms. l

R R R S N PN s AN A RN S NN N e AR SRS SRS PO R P I N R RN AR A s a el e PR eSS B Eeessenss

RECORD the quantity of ol and the volume of emuisifier uted or
Attachment §.

REZORD the initia) sample pH on Attachment §.

MEASURE ou* appronimately 11.5 gms of Calcium Wydrosige
CatOmip, also known as hydrated lime.

Slowly ADD the Ca(OK)y to the resin sample twd (2) grams at a
time. Mix for three 53) minytes between additions unti! the p
of the slurry fs at least 11.5. ADD three (3) additiona) gms of
CatOMia.  This final additiona) may or may not alter the pe of
the slurry

RECORD the quantity o calcium hydronide added to the slurry ang
the final pM on Attachment §

20.0 1374¢
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B.2.16 MEASURE out 178.2 gms of Portland Type ! cement into a separate
; vesse!.
8.2.17 RECORD the weight of the cement on Attachment 9.
8.2.18 Slowly ADD the cement to the test sample while 1t 15 being mixesd
8.2.1% MIX for two (2) minutes after al) the cement is added to obtain
4 homogeneous mix,
8.2.20 RECORD the fina) sample volume on Attachment §.
8.2.2) SEAL the sampie and allow the sample to CURE for 24 nours at 120
. 8°F
NOTE If at anytime during the 24-hour cure time, the sample
meets the acceptance criteria, the liner soligification may
proceec. MNowever, no test soligification sha!ll be gis-
qualified without at least 24 hours of cure.
8.2.22 VERIFY the acceptance criteria (Section 10.0) has been met, sigr
ang date Attachment §,
8.2.23 When the Acceptance Criteria has been met per Section 10.0
CALCULATE the required gquantities of cement and cddvtive> using
& Tiner type applicable for this waste type (as determings o,
Razdwaste Operations Engineering) and tre Soligification Calcy
tion Sheet for Bead Resin (Attachment 10).
NOTE The 1iner shal) be soligifiea using OP 1104-28C, Primary |

TR EEEE .-

Resin and Precoat Processing - Wittman,

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

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

The PCP Test Solidification presented in this pro\odurc '
should cover the majority of the waste processing require-
ments of TMI-1. In the event a different waste streanm
requires processing or @ waste stream covered by this
procedure dbut not having the appropriate waste form o
Iiner type, & PCP Test So'idifization can be performes
using & current procedure provided by Westinghoute -
Kitimar

...............................................................
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9.1 Prerequisites

9.1.1

9.1.2

9.1.§
9.1.6

9.2 Procedure

A procedure 15 avallable for the particular waste stream to be
processed.

This procecure has been verified current by the Radwaste Op:.
Manager or his designee and will be reviewed by the Radwaste
Engineer prior to 1ts use.

The sample required by this procedure has been obtaines and
applicable chemistry parameters analyzed for by Plant Chemistry.

The Ops Quality Assurance Group hat been cortacted to inform
them of the pending Test Solid fication to see if they care to
witness the test.

OQA Monitor Contacted

Neme /I CDate / Time
Balance ca'ibration gata has beer included on Attachmess 11

Attachment 1) has been completed.

Performed the applicable portions of the Westinghouse - Wittaar
procedure.

10.7 Seligification Acceptaditity

The sample soligification is considered acceptadie 1f there 13
not visual or odratnable free water.

The sample solidification 15 considered azceptatle 1 1t resists
penetratior

L
"~
&
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NOTE: Physical examination shall be for resistance to a ten (10)

pound load applied to the surface of the solidified product
using a 1/2 inch diameter meta) rod. The soligification
shall be considered acceptadle 1f the meta) probe cannot
break the surface ano penetrate to (he sample core. Norma!
denting of the surface is acceptadble.

The rod tolerances are as fo)lows:
«! 1B
Weight 10 1bs <0 1b
+0 In
Diameter 1/2 inch <174 in

10.2 Soligification Unacceptadility

10.2.1 If the waste fails any of the criteria set forth in Section 101
the soligification will be termed unacceptadie and a new set of
soligification parameters will need 1o be establishes urder the
procedures in Section 10.3

—
>
~o
L

If the test solicdification is unacceptable then the same test
procedure must be followes on each subsequent batcr of the same
type of waste until three consecutive test samples are solinl.
fied

10.3 Alternate Solidification Parameters

10.3.1 1f a test sample for Class A unstable u,;to falls to provide

acceptatie soligification of waste the following procedures
Should be foilowed

B Min 454.5 gms of cement and 45.5 gms of ASMS with 400 mls
Of water to ensure that the problem is not a bad batch of
cement

b, Add agoitiona) SO wt.% NaOW to ralse the p™ above 8 but
less than §.2 for borated wastes.

¢ If the waste (other than waste ofl) 15 only partially
sol1gified, use lower waste to cement and Metso ratios.
Using the recommended quantities of cement and Metso Beasd:.
recuce the waste sample to 375 ml and continue reduci 3 the
sample volume by 25 m). until the dcceptadility criteria
of Section 1¢ 1 met
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d. If the waste of] mixture is only partially solidifiey try
using lower waste to cement ratios. Reduce the quantity of
waste by 25 ml. and the emulsifier by ! m)., (This will
result in a slightly higher concentration of emulsifier in
the waste) and proceed with the test soligification.
Cortinue witn similar reductions until a satisfactory
procuct 15 achieved.

10.3.2 For
to soligify, adwaste Operations Engineering for resolu-

tion.

<

ro
i~
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CLASS A UNSTABLE AND STABLE, CLASS B AND C TEST SOLIDIFICATION
DATA SHEET FOR 4 TO 10 WTX BORIC ACID

hemistry Par r Balance Ca). 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/ce
I. PRECONDITIONING:

Weight Percent of Boric Acid (in decima) form):

Boron (ppm) x .0} ( - x Q0
4 - 1746 - (1

Weignt of Untreated Sample: gms  (2)

Volume of Untreated Sample: mis (3)

Welght of SO% NaOM Added to Adjust pM ___em: (&
within range per Section 4.2.4.

pH of treated sample: = "

Welght of Anti-foam Added: ——ms (S)
1 o1l e
Weight of Emulsifier Added: —ms (6
Volume of treated sample: mls (7)

Welght of treated sample:

(2) « (@) « (5) ¢« (B) « { ) e ()e()e()e gms (B)



ik mﬂuolur[ T™™I-) -
: e Operating Procedure Tmﬂ‘(‘,g‘- '!
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ATTACHMENT 1 (Cont'd) Page 2 of 4
IT. DETERMINATION OF PERCENT SOLIDS OF SAMPLE:
Weight of Boric Acid in Untreated Sample:
() x (1) «C ) x () = —ms (D)
WNeight of S0% NaOK:
() x 0.5 =« ( ) x 0.5+ —_—ms (10
Weight of Solids in Treated Samplc:
(5) « (6) « (9) ¢« (N0) »
( deC Dol D)o )e —_—ms (1))
Percent Solids in Treated Sample:
100 x (11) = [(8)) »
100 x ¢ )= [()) e R T 4 F3
IT1. DETERMINATION OF WATER IN SAMPLE FOR SCLIDIFICATION:
Volume of Treated Sample to be Solidified: _mn O¥
Weight of Treated Sample to be Solidified _oms (14
Weight of Water in Sample Contributed by Waste
[gzl . (m] X 0 - (D).
(8)
[L_) x ﬂ x [V -()]e —ms (15
()
Weight of Water in Sample Contributed By SO% NaOM:
[_%%; . m)] x0.5 =
[(___2 x ( )]10.5 .
¢ ) —_ms 16
Total Weight of KWater in Sample
(18) « (16) « ( ) ¢ () = _em OOD)
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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 % solids in sample (12), and DETERMINE
the Water/Cement Ratio: (s

Weight of Cement to Use:

(17) « ¢ ) =
I} ( ) gms (19)

Weight of Metso Beads to use:
(19) x0.15« ( ) x0.15 « gms (200

Test Solidification Performed By:

o Name Date Time
SAMPLE INSPECTION
Sample cured for:

Hours Cured

Temp. Cured

Verifieo B, Date

Sample contains “No Free Liquid":

Verified By Date

Sample "Res!ists Penetration":

Verified By Date
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Waste Solidification Procass Contro! Prograr 9
ATTACHMENT | (Cont'd) Page 4 of 4

Additional batches solidifiec based on this sample .~ .idificaticn:

Liner MWaste Liner  MWaste Liner Waste
NO. Yol. Date NO. vol. Date NO. yol. Date
2. 5. 8.
J. 6. 9.
4 ¥, 10.
FOOTNOTES:
1. Maximum allowable o) content for stable waste is 1% by volume.

VI. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

Test Sample Meets Acceptance _ o - -
Criteria (Section 10) Name /' Date / Time

Test Solidification Data
Sheets (Calculations) Reviewed_
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“Title Revision No.
Waste Solidification Process Control Program 8
ATTACHMENT 2 Page 1 of 3

SOLIDIFICATION CALCULATION SHEET FOR 4 TO 10 WTY BORIC ACID
Liner Type to be used

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

(3) Max. Treated Waste Vol.

(N x from Solidification Dsta Tables =
( )

( ) X = fts

11. Volume of Additives to Add to Liner:

NaOK: (4) x 4.86 x (21) =« ( ) x 4.86 x ( ) = gals
(3 ()

Anti-foam: (5) x 7.48 x (21) « ( ) x 7.48 « ( ) = gals
&) ()

Emylsifier: (6) x 7.48 x (21) « ( ) x 7.48 x ( ) » gals
(3 ()

111. Vo'ume of Treated Waste to be Solidified!

(22) + (23) + Q) ( Yol )as ()
(21) 7.48 s U ¥ 7.48 o ftd

IV. Cement Quantity for Full Scale Soligification:

(19) x 62.4 x (25 « ( ) x 624 x ( ) = 1bs
an ) T
(26) + 984 « ( ) + 98 bagse

V. ASMS Quantity for Full Scale Solidification:
(26) x .15« ( ) x .15 = 1bs
(27) + 100 = ( ) + 100 = b‘gsz

£2-1

(21)

(22)

(23)

(24)

(2%)

(26)

(27

1372¢
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ATTACHMENT 2 Page 2 of 3
V1. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT
SOLéSIF%CAYIO~EETS REVIEWED
CALCULATION SH VIEW
Name 7 Date / Time
FOOTNOTES
1 The volume of 5;1;111 waste to be solidified in a single liner cannot exceed the
maximum treated waste volume listed on the attached Solidifization Data Tables.

2 Round of f up to the nearest whole bag.

3 Use the actual waste volume added to the liner in Steps/Equations 22, 23 angd 24
if the waste volume added to the liner is less than the value obtained in
Step/Equation 21.

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

Quartity of Cement Added to Hopper: 1bs (28)
Quantity of Cement Left In Hopper: —1bs (29)

Quantity of Cement Added per ft.J Waste:

(28) - (29) « ( ) - ( ) = 1bs cement/
(25 ¢ ) ftd waste

Boric Acid Class A Unstable Waste 1s 62 1bs ft.3,

NOTE: Minimum Quantity of Cement Allowable for 4 to 10 Wt. % \
For Stable waste solidifications al) the ce .nt must be |

e e L L T T T T T T T T T T T T40==

Quantity of Cement Addc3 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

£2-2 1372¢
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ATTACHMENT 2 (Cont'd) Page 3 of 3

SOLIDIFICATION DATA TABLES
FOR 4 TO 10 WT% BORIC ACID

HN-100
MN-1 LVM
§!r1!; 1'
Usable Liner
vol. (cu. ft ) 1411 157.5
Max. Treated Waste
Vol. (cu. fi.) 104.4 116.6
Max. Solidified wkaste 141.) 157.5
Vol. (cu. ft.)
Recommended Min,
Treated Waste Vo!. 98.1 103.8
(cu. ft)?
Min., Solidifisd Waste
Vol. (cu. ft) 132.6 140.2
Max. Rad. Leve! 12 12

R/hr Contact
b For lTess than Ay quantities of LSA waste. For greater than Ay quantit.es of
LSA waste, the maximum treated waste volume is 112.4 cu. ft. due to weight
Timitetions.

2. These minimums are required when shipping to Barnwell, to comply with the 15%
maximym vold 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 WTX BORIC ACID

hemistry Par r lan 1. Info. Liner No.:
Sample Date_ CMTE No. Sample No.:
Boron ppm Serial No. Date:
Tota! Solids ppm Cal. Due Date Waste Class
pH

Tota) Act. puCl/ce
I. PRECONDITIONING

Weight Percent of Boric Acid (in decima) form):

ggrgn (ppm) x .0 ( ) x .0 e (1)
1745 - 1748

Weight of Untreated Sample: — (2)
Volume of Untreated Sample: — g (3
Welght of S0% NaOM Added to Adjust pH per

Section §.2.4: —_gms o
pH of treated sample: P!

Neight of Anti-foam Added. —_—ms ($)
Lon': I

Weight of Emulsifier Added — oms (6)
Volume of treated sample: mls (7)

Nelght of treated sample:

(2) « (4) « (5) « (B) e« C Dol Dol Yot )e oms (8)
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ATTACHMENT 3 (Cont'd) Page . of 4

I1. DETERMINATION OF PERCENT SOLIDS OF SAMPLE
Weight of Boric Acid In Untreated Sample
(2) x (1) «C ) x () = gms (%)
Weight of 5% NaOW:

() x 0.5 « ( ) x0.5e —ms Qo
Welight of Solids In Treated Sampie:

(8) « (8) « {3, « (10) »

( Dol Dol D)ol )e gm. (mn
Percent Solids in Treated Sample:

100 x (11) = [(B)) =

100 x ¢ )+ [C ) e o U a»

IT1. DETERMINATION OF WATER IN SAMPLE FOR SOLIDIFICATION:

Volume of Treated Sample to be Soliuified: __nm (3
Neight of Treated Sample to be Solidified: —oms (14)
Weight of Water in Sample Contributed by Waste:

[%%% X (14)] X {1 = (1)) e

[%_; ' )].u-< ) . __em OB

Weight of Water in Sample Contributed by S0% NaOH:
(O x OO x 0.5 « |C ) x ¢ )] x0.5 « gms (16
® )

Tota! Weight of Water in Sample:

(18) « (16) =« (. ) & C ) w . ams an

£3-2 1372¢
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ATTACHMENT 3 (Cont'd) Page 3 of 4
IV. DcTERMINATION OF QUANTITY OF PORTLAND TYPE 1 CEMENT AND METSO BEADS TO USE FOR

SAMPLE SOLIDIFiCATION:

Using Figure 1, find the % solid
the Water/Cement Ratio:

Weight of Cement to Use:

. — .

Weight of Metso Beads to use:

(19) x 0.5 « ( ) x 0,15 «

s In sample (12), and DETERMINE

Test Solidification Perfoimed By:

Name
SAMELZ INSPECTION
Sample cured for:

Hours Cured

Temp. Cured

V"\?T.d B;

(18)
ms (19
gms (20)
Date Time

Date

Sample contains “No Free Liquia":

Verified By

Sample "Resists Penetra*'on":

Verified By

Date

Date
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Additiona) batches solidified based on th's sample solicification:

Liner Waste Liner Waste Liner  HMWaste
No. Vo, Date NO. Vo!. Date NO. Vo!, Cate
X S 8.
3. 6. 9.
‘. 7. 10.
FOOTNOTES :
1. Maximum allowable of) content for Stable Waste is 1% by volume

IV. INDEPENDENT VERIFICATION BY GPUN MANSGEMEN®

Test Sample Meets Acceptance _
crif'.-qa (Section 1M) Name !/ Date / Time

Test Soligification Data
Sheets (Calculations) Reviewed

Name / Date 7 Time

£3-4 1372
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ATTACHMENT 4 Page 1 of 3
SOLIDIFICATION CALCULATION SHEET FOR > 10 TO 20 WTL BORIC ACID
Liner type to be used
I. Volume of Untreated Waste to Add to Liner'.3;
%;1 Max. Treated Waste vo!.
) x from Solidification Data Tables =«
( )
z 5 X N ft3 (2))
I1. Volume of Additives to Add to Liner:
NaOK: (8) « 4.86 x (21) e ( ) x 4.86 ) _ Qs (L.
(3) « )
Anti-foam: (5) x 7.48 x (21) = ( ) x 7.48 «x ) = gals Q¥
(3) ¢ )
Emylgifier: (6) x 7.48 x (21) « ( ) x 7. 48 «x ) » gals (2&)
(3) « )
111. Volume of Treated Waste to be Solidified':
(22) « (23) « 28) ( Jel ) )
(21) 7.48 o & e 7.48 . 13 (2%)
IV. Cement Quantity for Full Scale Solidification:
(19) x 62.4 x (5) « ( ) x 62.84 x( ) = 1bs (28)
11§> C )
(26) * 94 « ( ) 94 . bags?
V. ASMS Quantity for Full Scale Solidification:
(26) x .18 . ( )1 .'S » 10s (27)
(27) 100« ( ) 100 bags?
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ATTACHMENT 4 Page 2 of 3

SOLIDIFICATION CALCULATION SHEET FOR > 10 T0 20 NT% BORIC ACID
VI. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

Name 7 Date 7 Time
EQOTNOTES
! The volume of treated waste to be solidified in a single liner cannot exceed the

maximum treatec waste volume listed on the attached Soltgification Data Tadles.

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
\f the waste volume added to the liner 15 less than the value obtained in
Stepn/Equation 21.

VII. DETERMINATION OF THE QUANTITY OF CEMENT ADDED 1O RASTE:

Quantity of Cement Added to Moppe: 1bs (28)
Quantity of Cement Left in Mopper 1bs (29

Quantity of Cement Addes per ft. 3 Waste:

(28) - (29) e ( ) o ( ) _!bg cement/
(25) 3 ftd waste
NOTE Minimum Quantity of Cement Allowahle for >10 to 20 Wt.

% Boric Acid Clas: A Unstable Waste 15 60 Ibs./ft.3. '
For STABLE waste solidifications all the cement must be '
a0ded to the liner. |

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

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

Verified B, ' Date

The recommended mirimum treated waste volume and minimum soligdified waste volums
meet the requirements of the Soligification Data Tables for STAELE wdste forms

Verifies By Date

£4.2 1372¢
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ATTACHMENT 4 (Cont'd) Page 3 of 3

SOLIDIFICATION DATA TABLES
FOR > 10 TO 20 WTL BORIC ACID

KN-100
WN- | LVM
igri:; 1'
Usable Liner
Vol, (cu. ft.) 141 .1 157.8%
Mar. Treated Waste
Vol. (cu. ft.) 101.3 ¥13.1
Max. Soligified Waste 1411 187.5%
Vol. (cu, ft.)
Recommended Min.
Treated Waste Vol. 95.2 100.7
(cu. ft)e
Min. SoIid\fisd Waste
Vol. (cu. ft) 132.6 140.2
Max. Rad. Leve! 12 12

R/hr Contact

T For less than A> quantities of LSA waste. For greater than Ay quantities of
LSA waste, the maximum treated waste volume is 106 cu. ft. due to weight

limitations.

~

These minimums are riquired when shipping to Barnwell, to comply with the 15%

maximum void space criteria for liners containing solidified stable waste form:

£4-3

1372¢
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“+ Operating Procedure
itle
Naste Solidification Process Contro!l Program

Revision No. e

)

ATTACHMENT §

FOR WASTE OIL
Chem. Parameters (Conc. Waste) lan 1. Inf
Sample Date CMTE No.:
Boron pem Serial No.:
Total Soligs —_bpm Cal. Due Date:
P~
Total Act, wCirzec

1. SAMPLE PREPARATION

Volume of Oi) to be Soligified

Volume of Concentrated Waste added to the oil:
Tota! Volume of Sample:

% 01 by Volume

(1) x 100 « (

)
(1) « () C Je ()

Welight of 50 with NaOK adoed to sample to raise pM » §

x 100 «

Quantity of Emulsifier to Add to Sample
Quantity of Anti Foam Agged to Sample:
Quantity of Portland Type ) Cement Added to Sample

Quantity of Anhydrous Socium Metasilicate Added
to Sample:

Test Solidification Performes B,

e ————— ———————— ———————— ——— ———

Name Date

£5-)

Page 1 of 2
CLASS A UNSTABLE AND STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET

Ltiner No.:
Sample No.:
Date:

Waste Class:

ms

.—_°

—

T Time

(3

(&)
(5
(€

(8

e
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Waste Solidification Process Control Prograr ) ;
ATTACHMENT § (Cont'd) Page 2 of 2
1. SAMPLE INSPECTION
Sample cuved for: |
Wours Cures
Temp. Cured
Ver{fiec §, Date

Sample containg “No Free Liguig":

Verifiea By Date

Sample "Resists Penetration”:

Verified By Date

Agditional batcres soligified cased on this sample solidificatior

Liner  KWaste | Liner  Waste Liner  Kaste

No.  Yol.  Date M. Yol Date N . ¥ol.  Date
¢ $ &
3 ) 5
& 7. 10

IIT. INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

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

Test Soligification Date
Sheets (Calculations) Reviewed

- — —

Name 7 Date 7 VYime

ES‘: ‘3 .
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11dification P rQl Progr 8

ATTACHMENT 6 Page 1 of 3
SOLIDIFICATION CALCULATION SHEET FOR WASTE OIL
Liner type to be used

I. PA TERS FOR F FICAT
Emylsifier:
(5) x 7.48 + (1) « ( ) x 7.48 «+ ( ) = YU S )
_’0
Anti-foam
<s>-7.u-<‘r>_l—<:'$.< ) x 7,48 x T )l( ) —3:5' (10)
Cement:
(7)!62.431”)1—(2—)-( ) x 62.43 x ( )l( ) __;:/ (1)
ASMS ‘
u).sz.u."ﬁ—l—(}‘).( )1 6.3 T T ___;: NS F3
1. QUANTITIES TO Bf ADDED FOR FULL SCALE SOLIDIFICATION
Volume of untreated waste to add to liner
(Max Treated Waste Vo! from Soligification
Data Tables):? S an
Concentrated Waste to be added
60% v (13) x 748 « 0.60 x ¢ ) x 748 « —_—nlsy 0o
Waste 011 to be addec
WL x (1) « 0805 ( ) —nd a9
0% x (1) x 748 « 0.0 x ( ) x 7,48 & —fal
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mﬂuolotr 1 Number

ATTACHMENT 6 (Cont'd) Page 2 of 3
Emulsifier to be added:
O x B« Ix( ) e | L
Anti-foam to be Added.
D x OO =« € ) x( ) —ls
ASHS to be added:
DD el Ixl ) s O8)
(16) * 100« ¢ ) * 100 — bags!

Volume of ceient to a0d to liner:

(3 x 1)) « ( ) x ( ) = 0% (17
FOOTNOT

! Round of f up to the nearest whole bag

¢ Reduce the quartity of tota) waste in the limer by ) ft3 for every 10 ga)lons
of anti-foam acdded to the limer. NO adjustment 1 necessary for the firgt 10
gallons

3 Use actua! waste volume 420ed to the liner in step/equations used in Section 1!
If waste volume added to the Vimer 15 less thar the value obtaines in
Step/Equation 13

TI1. INDEPEXCENT VERIFICATION BY GPUN MANAGEMINT

SOLIDIFICATION
CALCULATION SWEETS REVIEWED

“Name 7 Date J Time

£6-2 1372¢
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ATTACHMENT 6 (Cont'd) Page 3 of 3
SOLIDIFICATION DATA TABLES FOR WASTE OIL
HN-100 KN-100
Series 3 LM
Usable Liner Volume, (ftd) 1411 157.%

Max. Waste Volume
(0] and conc. waste), ftd 93.7 104.6

Max. Solidified
Volume, ft3 4.0 187.§

Maximum Ragd Leve)
R/nr Contact 12 12
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“YitTe [lovmonmié.
11dification Pr rol Program L 8

ATTACHMENT 7 Page | of 2

(CL*SS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
FOR USED PRECOAT

Balance Cal. Info. Chem'stry Parameters Liner No.:

OMTE No. pH Sample MNo.:
Serial No. Gamma Scan nCi/m Date:

Cal. Due Date__ 1o % Waste Class

1. SAMPLE PREPARATION

Welght of Dewatered Powered Resin —_—ms (D) :

Volume of Dewatered Powered Resin — () !

Welght of Water Added to Powrdered Resin: —_—m (D t

Tota! of Volume of Powered Resin Slurry: —_——nm (4) }

Quantity of Anti-foam “gent Aggded to Sample —m (§ |

Quantity of of! in Sample Ay (6

Quantity of Emylsifying Agent AgJjed to Sample e m M |

Inftial pi of Sample: P (8 '
11. FICAY

Quantity of CatOM)y necessary to ratse pi > 11.5: —_— s (®

Final pK of Sample: S, SN (R}

Quantity of Portlang Cement Added to Sample —— D)

Fina! Sample Volume: —_——ms Op

Test Soligification Performed By:

B Name Date T fime
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Maste Soligification Process Control Program )
ATTACHMENT 7 (Cont'd) Page 2 of 2

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

TI1. SAMPLE INSPECTION

Sample cured ror:
Mours Cured

Temp. Cures

Verities &, Tate

Sample containg “No Free Liguie

Verifies By ate

Sampie "Resists Penetration

Veri¥ies &, ' Cate

Aggitiora! Datches soligified Dased on this sample solidification

Liner  Waste ’ Liner ll?tt Liner  watte

N W ate Mo Yol Date . Yol Qate
B '5 ]
3 6 §
. £ 10

IV, INDEPENDENY VERIFICATION BY GPUN MANAGEMENT

Test Sample Meets Acceptance
Criteria (Section 10 Name 7 Date 7 Yime

Test Soligtfication Dats
Sheets (Calculations) Reviewss

T Name 7 bate / TYime

" » TEE M
£7.2 L b £
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ATTACHMENT £ Page 1 of 3

SOLIDIFICATION CALCULATION SHEET FOR USED PRECOAT

Liner Type to be used
1. 1 F ) FICAT

Quantity of Water:
1117571*1! . &.—171_¥a$! .

Quantity of Anti-Foam Agent:

(5 l)’.‘! o () x 7 48,

Quantity of Emylsifier:

() » 748 « () x 2. 48,

Quantity of C;(Ou)z.
(9) v 67 45 ¢ ) x 62.43,
(¢) ( )
Quantivy of Portland Type | Coement

(1)) » 62 83 « ( ) x 6243,
) ()

1. NT1TY ' FOR ¥ B FI1CATS

Volume of Devatered Powdered Resin to be Soligifiey:
Quantity of Kater:
() » (OO et ) xt ) e
Quantity of Anti-Foam Agent:
O » () e € D al e
Quantity of Emylsifier

(18) » (15) o ¢ ) i ) »

£8-'

et ’:;I ayn

of waste

a)/ (14)
t3 of waste

’311 (Os)
td of waste

(e

1b§/
ftd of waste

On
of waste

103/
— ot}
it O

g %)

ga! QO

e et — i)
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ATTACHMENT 8 (Cont'd) Page 2 of 3

SOLIDTFICATION CALCULATION SHEET FOR USED PRECOAT
Quantity of CatOM);:

D x (18) e ( ) x ( ) w by (22
(22) « (100) o C ) ¢ ( ) w bags

Quantity of Portlang Type Cement .

(18) » (17) « ( )
)

. 1% Q)
(23) ¢ (94) « ¢ -

¥ ( )
e () bags
! The volume of waste, to be soligified 1n a Yiner cannot exceed the masimyur

settied and treated weste volume listed on the Class B Waste Soligification Data
Table for ysed precoat

¢ Round up to the nearest whole bag

I11. INDEPENDENT VERIFICA ION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SWEETS REVI(WED_ HgERL

Name /I Date / Time

£8.: 1372¢
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Dperating Procedure 104-
evision |
Maste Soligification Process Control Program |
ATTACHMENT 8 (Cont'd) Page 3 of 3

SOLIOIFICATION DATA TABLE FOR USED PRECOAT
MN-0O VU5 =200 W

Usable Liner Volume, ft3 §2.3 9.4
Max. Solidified Waste Vo!. ftd §9.3 £5.4
Max. Dewatered waste Vo' , ftl 13.3 3.2
Min. Waste vo!. fid 2.8 2.0
Min, Solig!fied Waste Vo!, ftd 58.6 $7.0

Max. Ragdiation Leve!
R/nr Contact of ‘iner 100 800

£8-3
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1“70 evision ‘

~Maste 301191f1cation Process Control Program -
ATTACHVENT § Page ! of 2

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

lan 1. Info. Chemistry Parameters Liner No.:
(MTE No. pH Sample No.: -
Sertal No. Gamma Scan mCi/m) Date:
Cal. Due Date__  JAh % Waste Class:

1. SAMPLE PREPARATION

Sample Welght: — ()
Sample Volume: —n ()
Neight of EC.): —m (B
Welght of water: —_—m D
Nelght of Anti-foaming agert added to samp'e . w (5
Quantity of o] in sample v (6
Weight of Emylsifier added to sample: (N
Initia) p¥ of sample: Y (8
11. wr 1F1CAT

Weight of CalON)p adoed to sample to ralse

the pk > 11.§: — (D
Fina) pN of sample: Y O
Neight of Portland Type | cement added to sample: —_——tm O
Fina) Sample Volume: —n (1)
Test Soligification Performed §)

Neme Date T ¥ime
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- Iluolo.r’ -y ober
. Operating Procedure 1104~
YTt : vision NO.
—2aite SO1101fication Process Control Program &
ATTACHMENT §  (Cont'd) Page 2 of 2
CLASS A STBLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEE?
FOR BEAD RESIN
T11. SAMPLE INSPECTION
Sample cured for:
Mours Cured
Temp. Cureed
Veri¥ied §, Pate
Sample containg "No Free Liguid":
Verfied B, Da.e
Sample “Resists Penetration
T Verifies 6, T Date

Agattional Datches sl fies Dased on this sample soligification

Lingr Niste Lingr  NWaste Liner Maste
. ¥'. Bate N Yol Date M. ¥ Date
? ) -
3 ¢ -
H ] 10
INDEPENDENT VERIFICATION By GPUN MANASEMENY
Test Sample Meets Acceptance - N = p
Criterta (Section 100 Nave /I Date / Time
Test Soligification Data
Sheets (Calevlations) Reviewse IR Y
Name /7 Date / Yime
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L ! LDperating Procedure 1106~
“TitTe “Revision No.
~Maste Sol1dification Process Gontrol Program 8

ATTACHMENT 10 Page  of 3

SOLIDIFICATION CALCULATION SHEET FOR BEAD RISIN
Liner Type to be used:
I1. PIRAMETERS FOR FULL SCALE SOLIDIFICATION
Quantity of EC-3:
Bl + L — R
Quantity of Water:

() x7.48 ( ) x4 — 00
43 Ty ’t’ of waste

Quantity of Anti-Foam Agent:

($) » 7 .48 « ( ) n 7. 48 . al/ (s
'l-(yy‘°'! ""T“‘T“! Fid of weste

Quantity of Emylsifier.

- al/ 18)
T ’t’ of waste

(7) » 748 « C ) x V.48
(2)

Quantity of Calclum Mydronige CaiOM)y:
(§) » 62.83 « C ) x 62.4), eg/ 1N
) ¢ ) fto of waste
Quantity of Portland Type | Cement:
(1) x 62.43 « ) & ¥;.4; . l.ll am
{ ft? of waste

11, QUANTITIES O BE ADDED FOR FULL SCALE SOLIDIFICATION

Naste Volume of to be So'idified’ 3. "y aw
Quantity of EC.):
(M xOPD e ) )e gl QO




~[EdINuclear I Number

, TMI-1
X _Operating Procedure 1104-281
“Title Revision No.
Waste Solidification Process Control Program 9
ATTACHMENT 10 (Cont'd) Page 2 of 3

11,

SOLIDIFICATION CALCULATION SHEET FOR BEAD RESIN
Quantity of Water:
9 x (14) « ( ) x ( ) = gal 21
Quiitity of Anti-Foam Agent:
G x5 el ) x( ) e gal  (22)
Quantity of Emulsifier:
(19 x (16) =« ( ) x { ) = gal! 2%
Quantity of Calcium Hydroxide Ca(OH);:

(I x (1)« Yx( )= 1bs  (28)
(2‘) + (‘00) e ( ) + loo = bagsz

Quantity of Portland iype Cement:

. 1bs (25)

(19) x ('8) = ( ) x (
) * 94 » bags?

(25) * (94) = (

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

Round up to the nearest whole bag

Reduce the quantity of waste in liner by 1 ft3 for every 10 gallons of
anti-foam agent plus emulsifier added to liner.

INDEPENDENT VERIFICATION BY GPUN MANAGEMENT

SOLIDIFICATION
CALCULATION SHEETS REVIEWED

Name / Date / Time



5 Number
B GPU | Nucloarl ™1
g Operating Procedure 1104-281
Title Revision No.
N 11dification Pr ntrol Program 8
ATTACHMENT 10 (Cont'd) Page 3 of 3
SOLIDIFICATION DATA TABLES FOR BEAD RESIN
HN-100 HN-6C0 HN-600
LVMU HN-200 MU LVMVGS

Usable Liner 148.8 59.4 64.0 61.7
Volume (cu. ft.)
Max. Dewatered 120.0 47.9 51.6 45.8
Waste Volume (cu. ft.)
Max. Solidified 148 .8 59.4 64.) 61.7
Waste Volume (cu. ft.)
Max. Rad. Leve! 12 800 100 100
R/hr Contact
M., Rocommenged(‘)
Waste Vol (ft3) 106.69 46.0 - 47.3
Min Solidified(!) 132.6 §7.0 - 58 .6
(h Grout will have to be added to the HN6DO MU to increase the solidified

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




: ‘. ' ""Emﬂuchar] T™I-1 .
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Operating Procedure 1104-281
TitTe Revision No.
Mast “olidification Process Control Program 7
ATTACHMENT 11 Page ! of |

:TEST SOLIDIFICATION USING WESTINGHOUSE - HITTMAN PROCEDURE

Waste to be Processed:

Mestinghouse - Hittman Procedure No.

Procedure - Title

Current Revision

Justification to use this
alternate test procedure:

Liner Type

Waste 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

1) 1372¢
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