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FT-51, Rev. 8 March 10, 1988

1.0 SCOFE

This document contains, the Frocess Control Frocedures for the
colidrfication of various types of waste using the Facific
Nuclear Systems. Inc. (FNS1) Solidification System and Envirc-
stone. Control of the procc2ss parameters 1nvelves the solidifi-
cation of & labggatory sample ot each separate type of waste
product to be splidified, calculation of the cnemical volumes to
be aaded in the cspecific waste container to be used and logaing
of the solidification detzils, while following the solidification
operating procedures. Log zheets for each of these three separate
tasks are included in mhis document.

F | | .,

2.0 FEFERENCES

Unit=sd States Gypsum’s Topical Report on Envirostone

- &
2.2 10 CFR &1
2.3 NRC Branch Technical Fosition on Wasts Form
2.4 FNSI System Dperating Frocedure, OM-104
2.9 Nuclear Packaging, Inc.,. Quality Assurance Frogram
2.6 NRC Branch Technical Report, May 1983, Rev. O
3.0 FROCESS DESCRIFTION

The FN21 Sclidification System is specifically designsd to

¥ 1
facilitate solidification of wvarious forme &and mixtures of

radioactive waste in _large scals liners. The wasie 18
effactively immobilized wusing Envirostone.which 1is thoroughly
mived with the waste using ths system in-container mixing blades. -

The Final product has proven to be a homogerneously mined, Free
standing monolith with no frz= standing watar.

4.0 FROCESS P&RAMETERS

Waste can be solidified using the FNSI sclidification -Umit and
Envirostone 1in accordance with the formulas listed in this FCF.
Specific waste conditioners are requirad for some “waste forms
before solidification. The procedures for solidification of
various wastes are included as separate addendums to this
procedure. ’

if the laboratory analysis of the waste soligification shows that
the waste getup time will be less than desired, Red Top Retarder
can be added in smail amounts to extend the setup time to long
enough to ensure that the full volume of Envirostone canr be
thoroughly blended with the waste to form a homogeneous mixture.
If the waste/Envirostone mixture exhibits 2 long setup time, as
indicated by laboratory testina. accelerator {(Alum or eguivalent)
can b= added to the mixiturs. The exact amount of retzarder or
accelsrator will be determined during the laboratory
solidification and then will be applied in the same proportion in
the full scalez salidificstion (within + 2¥).,
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TS, SYSTEM QFERATIOM

b

The FNSI Solicification System 1s opsrateo 1n accordance with th
agpproved preocedures, which ensurs reproducidllicy of the wast
oroduct from liner to liner. The process parameters and chemicszl
retios wused in each selidification ars specifically calculatsg
for g-pach waste batch and a sample verification satisfactorils
perfarmsd. before attempting a full scale solidification.

N

g

.0 SAMELE VERIFICATION

ach liner of

cte product shail
d procadures for
c

* €

2

n
oroer

1 =cale solidificatior
orﬁdLTT & rzpresentative sample cof
test Zolidified 1n the laboratorv.
=011d1 icztion for each waste tvpe ar hed as addendumns
+ procecure. A portion of thes sams a1l o2 isotopical:
apaly-ed to determine the waste class. Tn1= test solidification
contirms the correct procescs chemistry ratios to tbe used in  ths
full scale solidifications of the sam= waste batch. The =zamele
sclidification should verify that the sclidified waste producst
will be & uniform, dry, free—-standing monolith. The waste enc
product snall resist penetration when erobed with = firm object

of
Y

"

Frior to +ul

i b

.'.

S on
0
)]

w
1
t

by

]
rr
st lfl
o CL ot 3l it

.1
T

[1{
= o].

=N
."
l

1

th

The operator will number each colicified semcle and recora tn
contents of esxch test solidification on a2 Samcie Veriticatics

Workeshe=t., A Solidification Workshest will then be prepared for
each liner prior to soiidification. An Doeraticns Logshest wiil
be prepar=sd for each liper during solidfication. The linsr

serial number will be recorded on the Op2ratiomns Loashest.
The waste batch will be sampled and a FCF peorformed ?per thes
fecllowing schedule:

1. Initial sample.

2. ﬁfter additional waste is added to thes holdup tanks

=. After every seven days. -

4. After every tenth liner or SO0O0 gallo&s of batch wastse,

whichever is more frequent.

7.C FULL SCALE SOLIDIFICATION CALCULATIONS

Atter & laboratory sample has been solidified and it has been

confirmed that the waste product will mest the reacuirements for =
satisfactorily solidified end product, the calculations can be

made for solidification of the waste form in large containers.,

Calculations will be made and recorded on the Solidification
Worksheet included in =ach adderndum.

i
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8.0 ADDENDUMS

A.

E.

c.

D.

E.

Liner Data Sheets
Solidification of CITROX and Head Resins

Solidification of AP and Bead Resins or 100% Cation
Bead Resins

Solidification of 0il

Solidification of Bead Resins and Eoric Acid or Ciaés A
Granular Activated Carbon and Boric Acid

Solidification of Boric Acid

Solidification of EHEead Resins or Class A Granular
Activated Carbon

Solidification of Fowdered Resins.

L2
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ADDENDUM A

LINER DATA SHEETS
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LINER DATA SHEET
SO CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: S2.0 cubic feet l ‘ T — ;
Usable Internal Volume: 44.8 CF “’\l"‘-/'“\¢/“\z,~L gz.
(with 2" of free space in top) el
Empty Weight: &00 1lbs 51.00 48.75 L
Solidified Weight: (Envirostone) T | ’ .l [
47.00 _
Oil: 4150 1bs 4 v 3 |
Resin: 4500 1bs
Concentrates: 4850 1bs 4 l
— 47.25 ————— -
Solidification Data:
Sol Eff Pkaing Eff Waste Vol Waste Ht (E) Void Space (F)
40% T6. 1% 18.7 CF 18.7 in 30.1 in
45 20.6 2:1.0 21.0 7.2
50 45.1 25.4 23.4 25.4
SS 49.6 28.7 ‘ 25.7 23.0
&0 4.1 28.0 ) . 28.0 0.7
&S 58.7 30.4 30.4 18.4
70 63.2 S2.7 32.7 16.0
71 74.1 33.2 33.2 1S.6
72 65.0 336 33.6 15.1
735 65.9 34.1 34.1 14,6
74 66.8 S4.6 34.6 14,2
75 67.7 SS.0 3.0 13.7
76 63.6 3S5.9 35.5 J.2
77 69.5 36.0 S36.0 12.8
78 70.4 - 36.4 . 36.4 12.3
79 71.3 S6.9 36.9 11.8
80 72.2 57.4 37.4 - 11.4
81 73.1 37.8 37.8 10.9
82 74.0 38.3 38.3 10.4
83 . 74.9 33.8 J8.8 : 10.0
84 75.8 39.2 S9.2 9.5
85 76.7 39.7 39.7 9.0
100 90.2 46.8 45.8 2.0

Solidification Efficiency = (Waste Volume/Solidified Vol) X 100%
Packaging Efficiency = (Waste Volume/Burial Volume) x 100%

Waste Height (E) and Void Space (F) dimensions are prior to
solidification and are used to set the bubble tube level

indicator.

Page 2 of §
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LINER DATA SHEST -~ -~
142 CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: 128.3 cubic feet - -
Usable Internal Volume: 118.6 CF - \ 2ia) =
(with 2" of free space in top) ' «’\l/-~./"\;?‘\z,—~
A1
. : y ‘ .
Empty Weight: 1100 lbs 69.75 6"|251 , |
Solidified Weight: (Envirostone) ’[ * [— =
Oil: 10,125 1bs 63.25 l" 1
Resin: « 11,000. 1bs ' . ' R
Concentrates: 11,900 1bs ! ! L ;
Solidification Data: 63.5 I
Sol Eff Pkging Eff Waste Vol Waste Ht (E) Void Space (F)
40% S9. 1% 47.5 CF 26.1 in 392.2 in
45 29.95 3. 4 29.4 3S8.9
50 43.9 S9.3 2. S2.7
55 a4g, 3 65.3 38.9 29.4
&0 g0 71.2 39.2 2601
&5 . S7.0 ’ 77.1 42,4 22.
70 61.4 85.1 45,7 19.6
71 2.2 84.2 46.3 19.0
72 63.2 8S.4 A47.0 . 18.3
73 ) 63.0Q 86.6 47.6 17.7
74 64.9 87.8 48.3 17.0
75 65.8 89.0 48.9 16.4
76 b6.7 0.2 49,56 15.7
77 b7.6 ?1.4 - 50.2 15.1
78 68.4 2.9 S50.9 14.4
79 69.3 3.7 ~ T51.5 © 13.8
80 70.2 4.9 S2.2 13.1
81 71.1 96.1 52.9 ° 12.4
82 - 71.9 7.3 T G35 11.8
83 72.8 98.5 54,2 11.1
84 ' 73.7 99.7 $4.8 10.5
85 74.6 100.8 SS.5 9.8
100 87.8 118.6 &65.3 2.0

Solidification Efficiency = (Waste Volume/Solidified Vol) X 100%
Packaging Efficiency = (Waste Volume/Burial Volume) x 100%

Waste Height (E) and Void Space (F) dimensions are prior to
solidification and are used to set the bubble tube level

indicator.

Page S of &
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LINER DATA SHEZT
199 CUBIC FOOT SOLIDIFICATION LINER

~

Purial Volume: 170,2 cubic feet { ] ——
Usable Internal Volume: 158.4 CF | : ) l F

i 2 - 1 Ve N — T N N
(with 2" of free space in top) \ < , 1
71.0 ; I

Empty Weight: 1283 lbs - { 68.75

- =4

Solidified Weight: (Envirostone) : l ) ]

* [ 72.25 :

Oil: 13,8350 1bs Y 7 ‘—?—ﬂ—

988
AT

|
Resin: 14,500 lbs
Concentrates: 15,700 lbs l

Solidification Data:

Sol Eff Fkaging Eff Waste Vol Waste Ht (£) Void Soace (F)
407 S7.3% 63.3 CF 26.7 in 40,1 in
45 42.0 . 71.3 J0,0 8.8
S0 6.7 79.2 ’ 3.8 S5.4
1=1<] S1.3 87.1 <b6.7 2.
&0 S6.0 95.0 40,0 28.8
&5 60,6 103.0 43.4 25.4
70 65. = 110, 9 46 .7 22.1-
71 66.2 112.S 47.4 21.4
72 67.2 114.0 48.1 20.7
73 68.1 11S. 6 48.7 20.1
74 6.0 117.2 49.4 - 19.4
75 70,0 118.8 S0O.1 18.7
76 ) 70.9 120.4 S0.7 18.1
77 71.8 : 122.0 S1.4 17.4
78 72.8 123.6 . 52, 16.7
79 73.7 125.1 S2.7 16.1
80Q ’ 74.6 126.7 3.4 ) 15.4
81 75.6 128.3& S4.1 14,7
82 76.5 129.9 4.7 14,1
83 77.4 131.5 S5.4 13.4
84 78.4 133.0 S6.1 2.7
8% 79.3 134.0 S6.7 1241
100 3.3 1S8.4 66.8 2.0

Solidification Efficiency = (Waste Volume/Solidified Vol).

X 100%

Fackaging Efficiency = (Waste Volume/Furial Volume) i 1007

Waste Height (E) and Void Space (F) dimensions are prior

to solidification and are used to set the bubble tube level

indicator,

Fage 4 of &
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LINER DATA SHEET
210 CUBIC FOOT SOLIDIFICATION LINER

.
— r———————————
—

Burial Volume: 199.4 cubic!feet i T —_—
Usable Internal Volume:| 18%:S5 CF | F
iy \ /\_/\/_\/\LA

(with 2" of free space ih top) I

-

|

. 3

Solidified Weight: (Enviros?one) L
74.50 ————

Oil: 15,500 1bs , Y | B 3 l

Resin: 16,850 1lbs

Concentrates: 18,300 1lbs | 74.75 |
4.75 ———e

. Solidification Data:

Sol Eff Fkoing Eff Wasta Vol Waste Ht (E) Void Socace (F)
407 37.3% 74.2 CF 29.9 in 46.3 in
45 42.0 83.5 335.2 a2,

S0 45.7 ?2.8 S6.9 38.9
<3 S1.3 102.0 40.6 35.2
&0 6.0 111.3 44,3 S1.5
465 60.6 120.6 47.9 27.8
70 65.3° 129.9 -~ S1.6 - 24.1 -
71 66.2 131.7 Sz2. 23.
72 67.2 133. 6 SSG.1 22
73 638.1 155.4 S3.8 2:1.9
74 69.0 137.3 S4.6 <1.2
7S 70.0 139.1 95.3 20.4
76 70.9 141.0 Sé6.1 19.7
77 71.8 142.8 S6.8 19.0
78 72. 144.7 7.5 ’ i8.2
79 735.7 ; 146.5 S8.3 17.5
80 . 74.6 148.4 g7.0 16.7
81 735:.6 ) 150.3 S%.7 16.0
82 76.5 1s2. 60,5 ~ 15.3
83 77.4 ) 154.0 61.2 14.5
84 78.4 ‘ 155.8 62.0 15.8
85 79.3 157.7 62.7 13.1
100 . 935.3 185.5 73.7 2.0

Solidification Efficiency = (Waste Volume/Solidified Vol)
X 100%

Packaging Efficiency = (Waste Volume/Burial Volume) x 100%
Waste Height (E) and Void Space (F) dimensions are prior

to solidification and are used to set the bubble tube level
indicator.

Fage S of S




PT-51, Rev. 8 (Addendum E) : e, . March 10, 1988

ADDENDUM E

PROCESS CONTROL FROGRAM FOR SOLIDIFICATION
QF_CITROX AND EBEAD RESINS

Page 1 of 10
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1.0 PREREQUISITES - R ~Poem e L e
. 1.1 A sample solidificationr shall be pe;formed before
attempting to perform a full scale liner

solidification,.

-5 T 1.2 The PNSI operator shall ensure that a Radiological Work
\ alar Permit has been issued for the performance of the
\ sample verification activity and that adequate person-

1.4

nel monitoring and radiation detection equipment is on
hand. : .

The FNSI operator shall ensure that all necessary ma-
terials and equipment are on hand prior to beginning
the sample verification. Suggested equipment and mater-—~
ials for the test are as listed below:

6 = 300 to SO0 ml plastic beakers
6 - mining spatulas
1 - 800 gram capacity scale

20g - FNS waste conditioner WC-78S5
S50g - Calcium Hydroxide
1000 g - Envirostone

The waste and chemicals used to solidify the
sample waste must be from the same containers
or lot numbers to be used in the full scale
solidification,,

MNOTE:

1

A one-liter sample shall be taken for solidification in
the 1laboratory for each separate batch of waste to be
processed. The operator may choose to take the samples
from the storage tanks to be solidified in the liner,
or may take the sample from the liner directly, after
the waste has been transferred to the liner. Due to
the importance of obtaining a representative sample for
use in the verification proceBure, the operator shall
confirm that the contents of the waste form to be
solidified have been adequately mixed and that the
sample is a part of a homogeneously mixed waste batch.

SAMPLE VERIFICATION

2.1

3
)

(S
4

Record the information obtained during sample verifica-
tion on the Sample Verification Worksheet.

Provide a waste sample (size to be specified by the
plant) to the plant staff for isotopic analysis.

Flace a sample of the waste in the beaker so that the
resins are at the 200 ml level with the liquid solution
Just covering the resins. This may necessitate pouring
off some of the liquid solution.

FPage 2 of 10
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2.4 Recora the 1mtial- oH, rradration levei and temperature -
of the waste sampile.

[ B8]
L]

Agd Slacked Lime (Calcium Hydroxide) to the wazte sam-
ple in the quantity as per Table I and miit the sample
thoroughly for ten minutes. Record tne pH of ths
sample.

2.6 Add FNS WC-785 to the waste sample in the quantity &
per Takle I and mixx the samplz thorouaghlyv <or ten
minutes. Record thz pH of the sample. -

b

.7 Add Envirostone To the waste sample in the qQuantity =&
listed 1n Tabis I. anc mix the samplie untii the mixtur
begines to thacken.® Record the tim2'from the start c
adding the Emrvirostone to the time that the mixturs
thickens such that mixing is no longer required (mix
time) and the time from the start of adding the Envire-
stone to the time that the waste is firm to the touch
{setup time). Adortional Envirostone can me added 14
necessary to achieve a satisfactory end product.
However, 1if additional Envirostone must be added, the
waste soliditication efficiency must be redetermines
arnd the solidification liner waste volums agliusted.

=

(Y

Table 1
CITROX/Cation Grams Grams Grams
Rz8in Ratio = Lime WC-785 Envirostons
100% CITROX 4.0 B 1.5 103
75% CITROX/25% Cation 3.0 1.1 104
S0% CITROX/S0% Cation 2.0 0.8 105
257 CITROX/7S% Cation 1.0 0.4 107

2.8 Continue to mix csamples until a satisfa ctory waste pro-’

duct _is produced. The waste setup time should be at
least 30 minutes for SO ft3 liners, 60 minutes for 142
ft3 liners and %90 minutes for larger liners. If tne

setup time is shorter than specified for the liner to
be solidified, add & lesser amount of WC-785 and con-
tinwe to perform sample testing to verify the sstup
time. If the setup time is greater than 150 minutes,
add a greater amount of WC-7385 to the waste sample ang
continue to perform sample testing until a satisfactory
sample 1is obtained which will set up in less thamn 1S5S0
minutes. If a satisfactory sample cannot be obtained by
adiusting the amount of WC-785, the operator can adiust
the amount of lime added to the waste sampie and con-
tinue to test. 1f & satisfactory sample cannot be
obtained, the operator should contact the Regional
Operations Managsr beforz proceeding.

Fage 3 of 10
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8 (Addendum B)

Remove the solidified sample from the sample -container
and visually examine it for evidence of soft, porous or
unsolidified areas. The solidified samples should be
hard, homogeneous and of uniform coloration.

Set sample(s) aside for future disposal.

SCALE SOLIDIFICATIGN

After a satisfactory sample solidification has been
waste

performed, determine ' the appropriate amount of
conditioners and Envirostone to be added to the full
scale liner solidification using the Solidification

Wortksheet.

determining the appropriate volumes of additives
and Envirostone to be added to the Liner, the full
scale solidification should be performed using the
system operating procedures (Reference 2.4) and the
Solidification Operations Logsheet should be filled

out.

After

FPage 4 of 10
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F CSAMPLE"VERIFICATION WORKSHEET: * = &' towme T owy »m
FOR SOLIDIFICATION OF CITROX AND BEAD RESINS

Operator: Date: No.:

Utility/Location: e{
- —

Waste Type: M

Waste Sample From/By:

. i
Waste Temperature: F Waste pH: Sample Rad Level:z

Fhysical Characteristics (viscosity, color, sedimentation,
clarity. etc.): )

Sample Froportions:

Waste Sample : ml
CITROX/Cation Resin Ratio - ml/ -m1
‘ -Slacked Lime CA '(OH)': am
pH after Lime Additi;n pH
WwCc-785 “ gm
pH After WC-785 . pH

Chemical Additives

Final pH : pH

Envirostone qm

Blend the required volume of Envirostone into the waste and
record the time the addition starts:

-

fecord the time when the mixture viscosity increases to the point
when the mixer is secured: (1)

Record the time when the mixture is firm to the touch: (2)

fage 5 of 10
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CITROX and Bead Resins Sample Verification Worksheet (continued)

Sample Results:

Misx time (1): nutes
\ .
Setup time (2): minutes *

»

Free Water, if any:

Relative set (soft. firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios:_ yes no

Isotopic results of sample:

"Solidification Efficiency (Waste Volume/Solidified Volume):

Operator’s Signature: Date:

Utility Representativé’s Signature:

Title: ) Date:

Page 6 of 10
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z ¥ . SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF CITROX AND BEAD RESINS

Operator: Date: No, :
Utility/Location: : » 2y -

- N
Waste Type:
Satisfactory Sample Verification No: Date:
Solidification Efficiency: r

7
Container Model:

SEE THE LINER DATA SHEET FOR THE LINER EEING USED

Usable Liner Volume (with 2" safety margin): cf
Waste Volume: cf
Waste Height: ' in

(Waste Full/Level Bubble Tube to be set at this height)
Weight of Lime to be Added to the Liner (Use the -values deter— -~
mined from the Sample Verification Worksheet):
gms of lime in sample/ ml of waste in sgmple
» 62.38 = 1bs of lime to be added to the liner
R Actual cf of waste in liner

= lbs of lime to be added to the liner.

-

Weight of WC-785 to be Added to the Liner (use the values deter-
mined from the Sample Verification Worksheet):

gms of WC-785 in sample/ ml of waste in sample
X 62.38 = _ 1lbs of WC-785/cf of waste
® Actual cf of waste in liner

= lbs of WC-785 to be added to the liner.
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CHEMICAL SADDITIVES : C ) - TR

Chamical ~dditive:

Wzight of Chem:cal to be added to the liner (uss the values
from the Sampls Verirication Worksheet):
i A .

N/ . .
ng cﬁequel in  samplse/ ams Envireostone 1n

sample

3 lbe Envirostone to be added to the liner
= lpe Chemical Additive ‘
Chemical Addit:ove:

Weight of Chemical to be ada=sd to the liner (use the values
from the Sample Verification Workshest):

ame chemical in scsample/ ams Envirocstone in
sample
3 ibe =Znvirostone Lo o2 ade=a to ths linsr
= l1bse Cremicsl Aaditive

l
i

. WET CHEMICAL ADDITI-ES o

"

Chemical Addit:ve:

Volume of chemical to be sdded to the liner {uss tne values
from the Sampls Verification Worksheet):

ml chem:cal in sampie/ + Ml wastes 1n sample / .

.
P24

ct waste to bz added to the linmer

¢ 7.48 = aallons Chemical Additive

Chemiczsl Addizive: .

Voiume of chemical to be adaed to the limer (use the values
from the Sampliz Verification Workshest): :

ml chemical in sample/ ml waste in sample

% cf wasze to be added to ths liner

X 7.48 = azllions Chemical Additive

Fage 8 of 10
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by

CITROX and Eead Resins Solidification.Worksheet .(continued)

Weight‘of Envirostone to be added to the liner (use the values
determined from the Sample Verification Worksheet):

T

I&ﬁ gms of Envirostone in sample/ ml of Waste in
\ % Sample

x/%2.38 = l1bs of Envirostone/cf of waste
L Actual cf of waste in liner

/f = 1bs of Envirostone to be added to the liner.

NOTE: Envirostone weight may be rounded up to the next 100
pound increment thus allowing full 100 pound bags of
envirostone to be added to container.

Calcul ate and record the weight percent of CITROX to resin in the
liner:

- - -

Operator’s Signature: Date;:

Utility Representative’s Signature

Title: Date:
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FNS] SOLIDIFICATION OFERATIONS LOGSHEET

Operator:

Date: No.

Utility/Location:

Liner Serial No.:

Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added:

Height of Waste:

cf: Time Completed:

Time Mixer Started:

Inches From Inside Eottom of Liner’

Hydraulic Fress:

time completed

time caompleted

time completed

time completed

Wet Chemicals Added (List):
gal
qQal
Dry Chemicals Added (List):
lbs
- l1bs
Envirostone Added: lbs

Mixer Hydraulic Pressure

Time Mixer Secured:

Time- Started: Complete:

PSI . Time

Waste Setup Time:

Time Fillhead Removed:

Only Cap Liner With Utility Representative’s Approval:

7,
e S
- T

T e TIPSR -
Comments and Observations: _

Time Liner Capped:

"w

Date Liner Shipped/Shipment Number: /

Operator’s Signature:

Utility Representative®s Signature

Title:

Date:

Date:

FPage 10 of 10
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., ADDENDUM C

' FROCESS CONTROL FROGRAM

FOR SOLIDIFICATION OF AF AND EREAD RESINS OR 100% CATION
2 . EBEAD RESINS o N

. -

...‘
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1.0 PREREQUISITES o N A TR O
. 1.1 A sample solidification shall be performed before -
attempting to perform a full scale liner

solidification.
[
1.2 The PNSI operator shall ensure that a Radiological WQigg
Permit has been issued for the performance of>" the .
sample verification activity and that adequate person- 1
nel monitoring and radiation detection equipment is on
hand.

(%Y
.
2

The FNSI operator shall ensure that all necessary maﬂf
terials and equipment are on hand prior to beginning
the sample verification. Suggested equipment and ma-
terials for the test are as listed below:

- 300 to SO0 mlL plastic beakers

- mixing spatulas

- 500 gram capacity scale

10 g - Red Top Retarder or equivalent (if required)
1000 g -~ Envirostone

20 g - Accelerator, Alum or equivalent (if required)

- 0~ O

NOTE: The waste and chemicals used to solidify the sam-
~ ple waste must be from the same containers or lot -
‘ numbers to be used in the full scale
- solidification.

1.4 A one-liter sample shall be taken for solidification in
the laboratory for each separate batch of waste to be
processed. The operator may choose to take the samples
from the storage tanks to be solidified in the 1liner,
or may take the sample from the liner directly., after
the waste has been transferred to the liner. Due to

.the importance of obtaining a representative sample for
use in the verification procedure, the operator shall
confirm that the contents of the waste form to be
solidified have been adequately mixed and that the
sample is a part of a homogeneously mixed waste batch.

2.0 SAMPLE VERIFICATION

2.1 Record the information obtained during sample verifica-
tion on the Sample Verification Worksheet.

h
[ ]

Frovide a waste sample (size to be specified by the
plant) to the plant staff for isotopic analysis.
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.3 Flace a sample of the waste in ‘the beaker so that the
resins are at the 200 ml level with the liquid solution
Just covering the resins. This may necessitate pouring
off some of the liquid solution.

1)

Recor.d the initial pH, radiation level' and temperature
of the waste sample. o

\ *«
Add 108 g of Envirostone to the 200 ml waste 'sample and
mix the sample until the mixture begins t& thicken.
Record the time from the start of adding the Enviro-
stone to the time that the mixture thickehs such that
mixing 1is no longer required (mix time) and the time
from the start of adding the Envirostone to the time
that the waste is firm to the touch (setup time).
Additional Envirostone can be added if nrecessary to
achieve a satisfactory end product, However, 1if
additional Envirostone must be added, the waste
solidification efficiency must be redetermined and the
waste volume. to be added to the solidification liner
may have to be adiusted. .

O]
5

|
0]

2.6 1f the waste setup time is less than 30 minutes if a SO
cubic foot liner is being used, is less than 49 minutes
if a 142 cu ft liner is being used, or is less than 90
minutes if a larger liner is being used, add Red Top
Retarder to the 200 ml waste sample at a rate of

Retarder Wt = 0,057 of Envirostone Wt to adjust the
waste setup time to the minimum time requirement for
the liner size being used. Increase the amount of

retarder added to the sample until the desired setup
time is achieved.

2.7 1+ the waste setup time is longer than operationally
desired, add accelerator to the 200 ml waste sample at
a rate of Accelerator Wt = 1.0%4 of Envirostone Wt to

adjust the waste setup time to the maximum time. In-
crease the amount of accelerator to the sample until
the desired setup time is achieved. " e .

2.8 Continue to mix samples until a satisfactory waste
product is produced. If a satisfactory sample cannot
be obtained the operator should contact the Regional
Operations Manager before proceeding.

2.9 Remove the solidified sample from the sample container
and visually examine it for evidence of soft, porous or
unsolidified areas. The solidified sample should be
hard, homogeneous and of uniform coloration.

2.10 Set sample(s) aside for future disposal.

Page 3 of 9
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.l
1)

“v

FULL SCALE SOLIDIFICATION - ..~ . = i..
Arter & satisfactorv sample zolidification has been
performed, determine  the appropriate amount ot
Aadditivese and Envirostone toc be added to the full scale
liner selidification | using the Solidification
Werksheet. o, h
5

fHifter determining the aEpropPiate volumes to be adoed
to the Liner., the full scale solidification =zhouid be
performed using the system operating procedures
(Reference 2.4) and the ,50li1dirtication .Coerations
Logsheet should be 4illed[out.
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SHMFLE VERIFICATION WORKSHEES
FOR SGLIDIFICATION OF AF AND BEAD RESINS
. OF 1u0% CmT10ON BERD RESINS
Operator: ) . Date: No. :
- TR A
Utility/Locationy -7
N\
Waste Type: ’
Waste Sampie From/By: _
Wazte Temperiturs: /( F  waste pH:___ Sample Rad Level:
Fhysical Charactaristics (viscosity, coior, seci1mentation.
clarity, etc.):
Sample Froportionsz:
Wasts Sample mi
.-: AF/Cation Resin Ratio ml / ml
RH | ‘ : nH 7
Chemical Additives
(if required)
Envirostone 3 “am
Accelerator (if required) : am

Blend the reauired chemical additives (if-any) thoroughly intc
the waste before adding the Envirostone.

‘Blend the required volume of Envirostone into the waste and
record the time the addition starts:

Record the time when the mixture viscosity increzses to the point
whaen the mixer is cszcured: )

(2}

Record the time when the miisture is firm to the touch:




PT-S1, Rev. 8 (Addendum €) " ~"7 ~ March 10, 1988~ = 7 - '

AF and Bead Resins - Sample Veri?icaéfﬁn‘ﬂéfﬁéhéeir(tbntinued) 1

.‘

Sample Results:

' N yﬁé time (1): _ minutes
Setup time (2): ‘ minutes

Free Water, if any:

+ Relative set (soft, firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: ves no

Isotopic results of sample:

- — —

.
-
»
-

Solidification Efficiency (Waste Volume/Solidified Volume): ’

-

Operator®s Signature: Date: .

Utility Representative’s Signature:

Title: Date:

Page &6 of 9
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SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF AP AND BEAD RESINS

. . OR 100% CATION EEAD RESINS

’ . Operator: Date: No.:
i

- . Utility/Location:

Waste Type:

Satisfactory Sample Verification No: Date:

// Solidification Efficiency:

Container Model:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

‘ Usable Liner Volume (with 2" safety margin): : ct
| . Waste Volume: cf
Waste Height in Liner: in

(Waste Full/Level Rubble Tube to be set at this height)

Weight of Envirostone to be added to the liner (Use the values
determined from the Sample Verification Worksheet):

‘ ams of Envirostone in sample/ ml of waste in
sample

¥ 62.38 = l1bs of Envirostone/cf of Waste
" cf of waste to be added to the liner
= ‘ lbs of Envirostone to be adged to the liner.
NOTE: Envirostone weight may be rounded up to the next 100

pound increment thus allowing full 100 pound bags of
Envirostone to be added to container.

Fage 7 of 9
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SOLIDIFICATION - WORNSHEET '
FOR SOLIDIFICATICN OF ~F SKND BEAD RESINS
OR 100G CATION BE~D RESINS
Zontinued)

DEY_CHEMICAL ADDITIVES

Chemical Additive:

Q)
w

Wezight of chemical to ce added to the linsr (use the values
from the Sample Verificastion Worksheet):

ams chemical in sample/, ~___amsz Envirostone 1n
sampi e
3 lbs Envirocstons to oe zcdaed to the liner
= lbs Chemical roditive |

Chemical Additive:

Wzight of Chemical to be added to the liner (use the vialues
from the Sample Verification Workshe=t):

-~ ._ams chemical in sample/ ams Envirostons in
sampl="
by l1bs Enviroctone to be added to the linsr
= lbs Chemical Acditive .

‘? T WET_CHEMICAL ADDITIVES

tility Repres=ntative’s Signature:

Chemical Additive:

Volume of chemical to be added to the liner (use the values

" from the Sample Verificztion Worksheet):

ml chemical in sample/ ml waste in sample
X cf waste to bg added to the liner
% 7.488 = gallons Chemical Additive .

Chemical Additive:
Volume of chemical to be adoed to the liner (use the values

from the Sample Verification Worksheet):

ml chemical in sample/ ml waste in sample
b cf waste to be added to the liner
# 7.48 = gallons Cnemical Additive

Title: - pate:

- -
[ S

L
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R . « March

PNSI SOLIDIFICATION OFERATIONS LOGSHEET

Operator:

10,

Date: No.:

Utility/Location:

Liner Serial No.:

Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added:

cf: Time Completed:

Inches From Inside Eottom of Liner

Height of Waste:

Time Mixer Started:

Hydraulic Fress:

Wet Chemical Added (List):
gal

time completed

gal

time completed

Dry Chemicals Added (List):
1bs

time completed

1bs

time completed

-

. Waste Conditioner Added:
lbs:

Envirostone Adéed:

Mixer Hydraulic Pressure

Time Mizer Secured:

Time Started: Complete:

PS1

Type: lbs: Time:

Time

Waste Setup Time:

Time Fillhead Removed:

Time Liner Capped:

Only Cap Liner With Utility Representative’s Approval:

Comments and Observations:

Date Liner Shipped/Shipment Number: /
Operator’s Signature: Date:
Utility Representative’s Signature:

Date:

Title:
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 ADDENDUM D

FPROCESS CONTROL FPROGRAM

FOR SOLIDIFICATION OF OIL

March 10, 1988.r
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1.0 PREREQUISITES 3"~ .. T

1.1

1.2

1.3

NOTE:

A sample solidification shall be performed before at-
tempting to perform a full scale liner solidification,

The PNSI operator shall ensure %hat a -Radiological Work
fermit has been issued for. thb performance of the
sample verification act1v1t§ and that adequate person-
nel monitoring and radiation detectxon equipment is on

hand.

The FNSI operator shall ensure at all necessary ma-
terials and equipment are on hahd prior to beginning
the sample verification. Suggested equipment and ma-~-
terials for the test are as listed below:

6 - 300 to SO0 mL plastic beakers

6 - mixing spatulas

1 -~ 500 gram capacity scale

S0 ml - Envirostone Emulsifier ‘ .
10 g - Envirostone Accelerator or Alum (if required)
10 g — Red Top Retarder or equivalent (if required)
1000 @ - Envirostone

S50g - Calcium Hydroxide (Lime)

SQg - Boric Acid

The waste and chemicals used to solidify the sam-~
ple waste must be from the sane containers or Tot
numbers to be used in the full scale
solidification.

A one-liter sample shall be taken for solidification in
the laboratory +for each separate batch of oil to be
processed. The operator may choose to take the samples
from the storage drums to be solidified in the 1liner,
or may take the sample from the liner directly, after
the oil has been transferred to the liner. I+ the
sample is taken from the drums prior to transferring
the oil to the liner, the operator will take a sample
from each drum and mix the samples together in the same
ratio that will be mixed in the liner., The sample will
consist of 126.6 ml of o0il. (This will produce a total
sample size of 200 ml after $9.6 ml of water (or FBoric
Acid concentrations up to 24 wt?) and 13.8 ml of Emul-
sifier has been added.l The operator may also choose
to transfer the appropriate volume of waste o0il, water
{or Boric Acid concentrations up to 24 wti4) and Emulsi-
fier to the liner, thoroughly emulsify the waste, then
take a 200 ml sample of the waste mixture for sample
solidification. This should be done only after it has
been established that the o0il will solidify using the
standard formulas.

Page 2 of 9
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2.0 SaMELE VERIFICATION

. 2.1 After the materials-and equipment, as listed in the
prerequisites to this procedure, are verified avail-
able, a sample of the waste will be taken. The opera-
tor shall take ghe sample, as described above. When
the operato[ cngpses to take the sample directly <from
the liner, “Mhé" liner should be filled to the normal
level for solidification of oil (see the appropriate
Liner Data Sheget) and the o0il mixed for +five minutes’
before sampling. The sample can then be drawn directly
from the liner. After the operator hasz confirmed that
the waste oil ill solidify in accordance with the
normal formulas, the water (or Boric Acid) and emulsi-
fier can be added to the waste o0il inm the 1liner anca
mixed prior to takinag the sample for solidification
verification. - The waste @il and the chemicals used to
solidify the waste oil must be from the same batches as
will be usad in the full scale solidification. Record
the information obtained during sample verification on

the Sample Verification Worlksheet.

)

2.2 Frovide a waste sample (size to be soecified by the
plant) to the plant staff for isotopic analysis.

2]

.3 I+ the o0il, water (or Boric Acid), and emulsifier have
already been blended together, obtain & 200 ml sample

' of the miusture and skip to Step 2.6.

.4 Obtain a 126.6 ml sample of the oil to be solidified.

t3

1

<SS Add S9.6 ml of tap water {(or Boric Acid) to the waste
oil. If PBoric Acid is used, it may be necessary to
adiust the pH using calcium hydroiide (lime) such that
the pH is between 2 and 6. Allow approximately 19 to
1S minutes for reaction time before futher additions.

.5 Add 13.8 ml of emulsifier to the waste/water (or Boric

e

- Acid) mixture-and mix until emulsified as indicated by
uniform coloration without streakina.

2.7 Add 125 grams of Envirostone to the waste mixture and

mix with a small spatula until 'the waste beqgins to
thicken. Record the time that mixing was required (mix
time) and the time from the addition of the Envirostone
until the waste becomes firm to the touch (setup time).
Additional Envirostone can be added i¥ necessary to
achieve a satisfactory end product. However, if
additional Envirostone must be added, the waste
solidification efficiency must be redetermined and the
waste volume to be added to the solidification liner
may have to be adiusted.

.“-

Fage 3 of 9
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ety s, -

2.8 If the setup time is less than desired. add 0.05 grams
of Red Top Retarder to the 200 ml emulsified waste
! mixture, to adjust the waste setup time to at least 30
minutes for solidification in 5O cubic foot liners.
The setup time should be adiusted to at least &0
mibutes for 142 cubic foot liner solidifications and to
aQ;}least 90 minutes for larger liners. AdJjust the
\ wdtght of retarder added to the sample and continue to
perform\Sample solidifications until the desired setup
time is.‘obtained.

D]
0

If the waste setup time is longer than is operationally
desired, the operator may add Envirostone Accelerator
or "Alum in quantities up to 2.0% of the weight of the
Envirostone added. The Accelerator or Alum should be
added atter the waste mixture and Envirostone have been
thoroughly blended for a minimum of S minutes.

2.10 Remove the solidified sample from the sample container
and visually examine it for evidence of soft, porous or
unsolidified areas. The solidified samples should be
hard, homogeneous 'and of uniform coloration.

&
[
[

Set sample(s) aside for future disposal.

2.12 If a satisfactory sample solidification cannot be ob-
tained using the waste oil /water (or Boric Acid)/emulsi-

L fier/ Envirostone mixture for S0% solidification ‘effi-
ciency, as listed in Steps 2.4 through 2.7, above,
repeat the sample solidification using the formulas-for

457 solidification efficiency as listed below:

114 m]l of oil

59.6 ml of water (or EBoric Acid)

12.7 ml of emulsifier

146 gms of Envirostone . -

3.13 If a satisfactory sample solidification connot be
- obtained, the operator should contact the PNSI Director
of Operations before proceeding.

(2
*»

=
n
c
[
~

SCALE SOLIDIFICATIONS

3.1 After a satisfactory sample solidification has been
performed, determine the appropriate amount of Retarder
and Envirostone to be added to the full scale liner
solidification using the Solidification Worksheet.

ol
h)

After determining the appropriate volumes of chemicals
and Envriostone to be added to the Liner, the full
scale solidification should be performed using the
system operating procedures (Reference 2.4) and the
) Solidification Operations Logsheet should be filled
; out.

‘ ) Fage 4 of 9
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" SAMFLE VERIFICATION WORKSHEET
FOR SOLIDIFICATION OF OIL

Operator: Date: " No.:

Utility/Location:

wa%}e Type:

Waste Sample From/By:

[IWaste Temperature: F Waste pH: Sample Rad Level:

Fhysical Characteristics (viscosity. color, sedimentation.
clarity, etc.):

Sample Froportions:

Waste Dil Sample mbL
- Water (or Boric Acid concentrations

up to 24 wtl) Added to Sample mL

Emulsifier Added to Sample mbL

Chemical Additives

Envirostone o ' am

Blend: the o0il, water (or Foric Acid) and emulsifier together

thoroughly before adding Envirostone. Retarder and other
chemical Additives should be added, if needed, and thoroughly
blended in before adding Envirostone. Accelerator, if needed,

should be added after the waste and Envirostone have been

thoroughly mixed for a minimum of S minutes. .

Blend the required volume of Envirostone into the waste and
record the time the addition starts:

Record the time when the mixture viscosity increases to the point
when the mixer is secured: (1)

Record the time when the mixture is $irm to the touch: ()

Fage S of 9
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0Oi)l Solidification - Sample Verification Worksheet (continued)

Sample Results:

Mix time (1): minutes

Setup time (2): minutes

Free Water (or FRoric Acid), if any:

Relative set (soft, firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: ves no

Isotopic results of sample:

Solidification Efficiency (Waste Volume/Solidified Volume):

Operator’s Signature: Date:

Utility Representative’s Signature:

Title: Date:

FPage & of 9
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SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF OIL

. Operator: Date: No.:

Utility/Location:

Waste Type:

Satisfactory Sample Verification No: Date:

Solidification Efficiency:

Container Model:

SEE THE LINER DATA SHEET FOR THE LINER REING USED

Usable Liner Volume (with 2" safety margin): cf
0il Volume to be Added to Liner: cf

"Water (Roric Acid) to be added to the Liner (Use the values

Oil Height in liner: in
‘ determined from the Sample Verification Worksheet):
|

ml of water (or ERoric Acid) in sample/ ml of oil

‘ in sample
X inches o*ioil to be added to the liner

=’ inches of Water (or Boric Acid) to be added to
the Liner.

0il Height inches + Inches of Water (or Roric Acid)
Inches )

= inches Height of Water (and 0il) in Liner (Water
Level Setpoint)

Emulsifier to be Added to the Liner (use the values determined
from the Sample Verification Worksheet) .

ml of Emulsifier in Sample/ ml of 0Oil in Sample
by cf of oil to be Added to the Liner » 7.48

| = Gallons of Emulsifier to be added to the Liner

Page 7 of 9
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DRY CHEMICAL ADDITIVES -~ ,=» SN S STV S R P et L oear

; Chemical Additive .
‘ Weight of chemical to be added to the liner wuse the values

from the Sample Verification UWorksheet):

]

ams chemical in sample/ gms Envirosﬁﬁ%? in
L

lbs Envirostcone to be added to the liner
= lbs Chemical Additive

Chemical Additive: r

Weight of Chemical o be added to the liner wuse the Values
from the Sample Veritication Worksheet):
ams chemical in sample/ gme Envirostone 1in

] lbs Envirostone to be added to the liner
= lbs Chemical Additive

WET CHEMICAL &DDITIVES

Chemical Additive
Volume of chemical to be added to the liner (use the wvalues
from ths Sample Verification Worksheet):

- ml chemical in sample/ ml waste in sampl e
‘ ¢ ct wastz to be added to the liner
T 7.48 = gallons Chemical Additive

Chemical Additive:
Volume of chemical to be added to the liner (use the vaiues
from the Sample Verification Worksheet):

ml chemical i1n sample/ ml waste in sample
b cf waste to be added to the liner
% 7.48 = gallons Chemical Additive
W=ziaht of Envirostone to be Added to the Liner:

ams of Envirostone in Sample/ ml of Oil in

Sample
¥ 8.334 = l1bs of Envirostone/Galion of Qil
b Gallons of 0il to be Added to the Liner
= lbs of Envirostone to be Added to the Liner
NGTE: gEnvirostone weight may be rounded up to the next 100
pound increment thus allowing full 100 pound bags of

Envirostons to be &added to container.

. ~
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FNS1 SOLIDIFICATION OFERATIONS LOGSHEET
OIL SOLIDIFICATION

Operator: Date: No. :

Utility/Location: i -

Waste Types
Waste From:

Solidification Worksheet No:

0il Volume Added to Liner: Time ﬁ;mpleted:
Height of 0il: Inches from Inside Eottom of Liner
Water (or Boric Acid) Volume Added to Liner:

Time Completed:

Height of Water (or Boric Acid) and 0Oil: Inches <from
Inside Bottom of Liner

Emulsifier Volume Added to Liner: Time Completed:

Time Mixer Started: REM:
Wet Chemicals Added (List):

gal time completed

gal time completed

Dry Chemicals Added (List):
lbs time completed
1bs time completed

Envirostone Added: lbs: Time Added: Complete:
Accelerator Added: lbs: Time Added:

Mixer Hydrauwlic Fressure: FS1 Time

Time Mixer Secured:

Waste Setup Time:
Time Fillhead Removed: Time Liner Capped:

Only Cap Liner With Utility Representative’s Approval:

Comments and Observationss:__-

Date Liner Shipped/Shipment Number: /

Operator’®s Signature: Date:

Utility Representative’s Signature:

Title: Date:
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ADDENDUM E
PROCESS CONTROL FROGRAM

FOR SOLIDIFICATION OF EEAD RESINS AND EORIC ACID
OR_CLASS A GRANULAR ACTIVATED CAREON AND EORIC ACID
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1.0
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Tt T il xee dMewsTaess DaEs

"W

~

PREREQUISITES ‘ - e R
1.1 A sample solidification shall be performed before
attempting to perform a full scale liner

solidification.

H

1.2 Th§ Pg&f opef%tor shall ensure that a Radiological Work
FPermi B# has  been issued for the performance of the
sample ve#jfication activity and that adequate
personnel monitoring and radiation detection equipment

is on hand.

i
operator shall ensure that all necessary
materials and equipment are on hand prior to beginning
the sample verification. Suagested equipment and ma-

terials for the test are as listed below:

1.3 The FN

6 - 300 to SO0 mL plastic beakers

6 - mizing spatulas

1 ~ 500 gram capacity scale

S0g - pH Adjustment Additive
cium Hydroxide, etc.)

10 g - Red Top Retarder or equivalent

1000 g - Envirostone

20 g - Accelerator, Alum or equivalent

(Example: Boric fcid, Cal-

(if required)

The waste and chemicals used to solidify the
sample waste must be from the same containers or
lot numbers to be used in the full scale
solidification.

NOTE:

1.4 A one-liter sample shall be taken for solidification in
the laboratory from the bead resin tank and from the
boric acid tank. Due to the importance of obtaining a
representative sample for use in the verification
procedure, the operator shall confirm that the contents
of the waste form to be solidified have been adequately
mixed and that the sample is a part of a homogeneously
mixed waste batch. .

SAMFLE VERIFICATION

2.1 Record the initial pH, radiation level and temperature

of the waste samples.

2.2 Provide a waste sample (size to be specified by the
plant) to the plant staff for isotopic analysis.

. Page 2 of 9
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Flace a 200 -ml sampble of dewatered bead resins oF gran-
ular activated carbon 1n the beaker.

Note: If the ratio of Boric Acicd to bead resin or
carbon is to be increased, calculate the pro-
per ratios on the weork sheet included i1n this
addenoum.

Add 23 wty (max.) boric acid at 180°F until the liquid
level 1is at or slightly abovs the resin or activatso
carbon ievel.

Add the appreopriate chemical additive, if required, to

adoust the pH Lo between 2 and 6.

Add ©.1 grams retarder (Red Topl, if r=quired.

Thoroughly blend the waste and record the . time when
finished.

fdd 117 g of Envirostone to the 200 ml waste sample and
mix the cample until the mixture beqgins to thicken.
Record the time from the start of adding ths
Envirostone to the time that the mixture thickens such
that mixing is no longer reguired (miy time) ang the
time From the start of adding the Envirostone to ths
time that thz waste is firm to the touch (setup tim=).
Additional Envirostone can be added if necessary to
achieve a satisfactory end product. Howsver, 1+
additional Envirostone must be added, the waste
soligification efficiency must be redetermined "and the
waste volume to b=e added to the solidification liner
may have to be adiusted. )

If the waste s2tup time is less than 30 minutes if & SO
cubic foot liner is being used is less than &0 minutss
if a 142 cu ft liner is being used, or is 'less than 90
minutes if & larger liner is being used, add 9.0S5 q of
Red Top Retarder to the 200 ml waste sample to adjust
the waste csstup time. Vary the amount - of retarder
added to the sample until the desired setup time is
achieved.

I+ the waste setup time is longer than operationally
desired, add accelerator to the 200 ml waste sample &t
a i~ate of Accelerator Wt = 1.04 of Envirostone Wt to
adiust the waste setup time to the maximum time. In~-
crease the amount of accelerator to the sample until
the desired setup time is achieved.

Remove the selidified sample from the sample container
and visually eramine it for evidence of soft, porous or
unsolidified areas. The solidified samples should bz
hard, homooeneous and of uniform coloration.

Fage 3 of 9
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=4,

<. 12 Set sanole(s) aside for futuyre-disposal.r <t

prooguct 13 produced. If a satisfactory sample cannot
be obtained he operator should contact the FRegional
Operations Manaaer before proceeding.

‘ 2.1% Continue to mt samples until a satisfactory waste

2.0 FULL SCALE SULIDIFICATIONS

N\
S.1 After & catisfactory sample sclidification has been
A -performad, dgetermine the appropriate amount of
’, additives and Envirostone to be added to the fuil

scale liner soildification using the Selidification
Warkensen.,

rmining ths approoriate veoiumss to be  added

3.2 After getz
to the Liner, the full scale solioification should be
performed using the system operating procedures
{(Reference 2.4) and the Solidification Operations

Logsheet should be filled out.
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: SiMFLE VERIFICATION WORKSHEET | .
FOR SOLIDIFICATIOMN OF EBGRIC ACID AND EEAD RESINS

Operator: Date: No.:

Utility/Location:

Waste Typs

Waste Sample From/Byv:

Waste Temperature: F  Wzste pH: Sampie Rad Level:

Fhy=zica Charactericstics (v r1scosity. color, sedimentation,
ciarity, etc.l:
Samoies Froportions:
Bexd Resin or Granular Activatsd L ml
Carbon - Dewatered ’
Eoric ACid - 24 wt¥% mL -
Chemical Additives
Final pH
Envirostone am
Accelerator (if requirec) - am

Blend the waste thoroughly (with pH adjustment additives,
retarder, or conditioners, if resquired) and record the time when

finish=d:

lend the required volume of Envirostone into the waste and
record the time when finished:

FRzcord the time when the mixture viscosity increases to the point
wnen the mixer ics secured: (1)

Record the time when the mixture is firm to the touch: (23
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- n T

Sample Verification WorKsheet  (continued)

Sample Results:

Mix time (1): minutes . N

Setup time (2): minutes

Free Water, if any:

Relative set (soft, firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: ves no

Isctopic results of sample:

I- Y

Solidification Efficiency (Waste Vglume/Solidified Volume):

Operator’s Signature: _ Date:

Utility Representative’s Signature:

Title: Date:

Fage 6 of 9
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.
PR I L

SOL1DIFICATION WORKSHEET "
FOR SOLIDIFICATION OF EORIC ACID AND EEAD RESIN

]
. Operator: Date: No. :

Utility/Leocation:

’ [ ‘fﬂ
Waste Type: \__ %
N\
. Satisfactory Sample Verification No.: . . Date:

Solidification Efficiencv:___

Container Model:

3FE THE LINER DATA SHEET FOR THE LINER BEING UsSED

Usable Liner Volume (with 2" safety margind: . ct
Volume - Bead Resin or Activated Carbon: cf
Volume - Boric Acid (4377 Bead Vol.): cf
Waste Height in Liner: in
Totail Waste Volume added to Linsr: ct
(Bkead Recsin Volume & Boric Acid Voluma)
a

Weight of Envirostone to be Addsd to the Liner (Uss the values
determined from the Sample Verification Worksheet):

ams of Envirostone in sample/ ml of waste in
sample

% &62.38 = lbs of Envirostone/ct of Waste
] cf of waste to be Added to the Liner

= lbs of Envirostone to be added to the liner.

NOTE: Envirostone weight may be rounded up te the next 100
pound increment thus allowing full 100 pound bags of
Envirostone to be added to contairer.

fage 7 of 2
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SOLIDIFISATIUN WORNSHEET

Piarch lyv, i¥8c

FOR SOLIDIFICATION OF EBORIC ACID AND HEAD RESIN

(Continuea)

DRY CHEMICAL ADDITIVES

Chemical Additive

Weignt of chemical to be adoed,£§ the liner (use the values

from the Sample Verification WQF!sheei):

/

gms ch2mical in sample/ ‘ ams
sample

L3
"

= * 1bs Chemical Additive

Chemical Additive:

Enviroctone in

1bs Envirostone to be ad?gﬂ‘to ths liner

Weight of Chemical to be added to the liner
from the Sample Verification Worksheet):

ams chemical in sample/ gms
sample .

~s
Pe

l1bs Envircocstone to be added to the
lbs Chemical Additive ‘

WET CHEMICAL ADDITIVES

Chemical Additive - -

{use the values

Envirostone in

liner

Volume of chemical to bte added to tne liner
f{rom the Sample Verification Workche=t):

ml chemical in samplie/ ml waste

u cf waste to be added to the liner
% 7.48 = callons Chemical Additive

Chemical Additive:

(us= the values

in sample

Veiume of chemical to be added to the liner
from the Sample Verification Worksheet):

ml chemical in sample/ ml waste
Y cf waste to be added to the lirer

Py

¥ 7.48 = agallons Chem@cal Additive

Operator’s Signature:

Utility Representative’s Signature:

{use the values

in sample

Title:

Page 8 of 9
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FNSI SOLIDIFICATION OFERATIONS LOGSHEET

Operator: Date: No.:
Utility/Location:
. 4
Liner Serial No.:_ 5./
- \ e .

Waste Type: >
Waste From:
Solidification worksheeﬁfNo:
Waste Volume Added: cf: Time Completed:
Height of Waste: Inches From Inside Eottom
of Liner
Time Mixer Started: Hydraulic Fress:
Wet Chemicals Added (List):

gal__ time completed

gal time completed
Dry Chemicals Added (List):

lbs time completed

lbs time completed’ —
Waste Conditioner Added: Type: lbs: Time:

Envirostone Added: ‘ lbs: Time Started:

Mixer Hydraulic Pressure PSI

Time Mixer'Secured:

Waste Setup Time:

Time Fillhead Removed:

Complete:

Time

Time Liner Capped:

Only Cap Liner With Utility Representative's Approval:

Comments and Observations:

Date Liner Shipped/Shipment Number:

Operator’s Signature:

b

Utility Representative®s Signature:

ate:

Title:.

D

ate:

FPage @ of 9
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FREREQUISITES T-m 3 T T e i<
i.1 A cample solidification shall be
attempting to oert+orm a full

solidification.

The FNSI operator shall
Fermit has been issued for the
sample veritication activity
personnel

is on hang.

1.2

1.2 T

I
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Ho
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D
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veriticztion.

I
le=
for the test

&M
zrials are as
- 300 to SN0 ml plastic beakers
- mixing spatulas

- 900 gram capacity scaie

¢+~ O O

cium Hydroxide, etc.)

]

.

1fJ
|

£ et pea
2~

'v

!

=

.-i
[[]]

- Envirostone
RAccelerator.

la]

chemicals uss=d
must be from ths
to be used 1in

ny
b
J
a

mn - -
G
-t

NOTE:

om M

ey oer
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of @

i.4
the

shall ensure that
and scuipment ars on hand pricr to beginning
Suggestzg equipment and
listed beiow:

wg — pH AdJiustment Additive (Example:
F=zd Top FRetarder or ~qu1v«1~nt

Alum or =auivalent
to

came containers
the

.

March 10, 1988 "~ ~

performed before
scale liner

znsure that a Radiological Work
pertormance of
&nd
monitoring armd radiation detection equipment

the

that adequate

all necessary

ma=

Eoric Acid, Cal-

(1f requireg)

solidify ths
or

full scale

A one-liter sample shall be taken for sclidification in
laboratory +from the boric acid tani.

Due to the

importance of obtainimg & representative cample for uss

in the verification procedure,
confirm that the contents
sgliditied have been

sample is & part of-a

SAaMFLE VERTIFICATION

2.1

Record the initial pH,
of the waste samples.

the
of the waste

adequately mixed and
homogeneously mixed waste batch.

operator shall
form to be
that the

radiation ievel and temperature

to

2.2 Provide a waste cample (size to be cspecified by the
plant) to the plant staf+ for isotopic analveis.

2.3 PFlace a 200 ml sample of 234 wtid (max.) boric acid at
80°F in the beaker.

2.4 Add the appropriate chemical additive, 17 required.
adiust the pH to betwsen 2 and 6.

2.5 Adg 0.! grams retarder (Red Tep). if reoguired.
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FULL

Rev.

Thoroughly blend the waste .and record the time ‘“when™"

finished.

Add 162 g of Envirostone to the 200 ml waste sample and
mix the sample until the mixture begins to thicken.
Record the time from the start of adding the
Envirostone to the time that the mixture thickens such
that wmixing 1is no longer required (mix time) and the
time from the start of adding the Envirostone to the
time that the waste is firm to the touch (setup time).
Additional Envirostone can be added if necessary to
achieve a satisfactory end- product. However, i+
additional Envirostone must be added. the waste
solidification efficiency must be redetermined and the
waste volume to be added to the solidification 1liner
may have to be adjusted.

If the waste setup time is less than I0 minutes if a S0
cubic foot liner is being used, is less than &0 minutes
if a 142 cu ft liner is being used, or is less than 90
minutes if a larger liner is being used, add (.05 g of
Red Top Retarder to the 200 ml waste sample to adiust
the waste setup time to the minimum time requirement
for the liner size being used. Vary the amount of
retarder added to the sample until the desired setup
time is achieved.

If the waste setup time is longer than operationally
desired, ~add accelerator to the 200 ml waste sample at
a rate of Accelerator Wt = 1.07 of Envirostone Wt to
adjust the waste setup time to the maximum time.
Increase the amount of accelerator to the sample until
the desired setup time is achieved.

Remove the solidified sample from the sample container
and visusally examine_it for evidence of soft, porous or
unsolidified areas. The solidified samples should bé
hard, homogeneous and of uniform coloration.

Set sample(s) aside for future disposal.
Continue to mix samples until a satisfactory waste
product 1is produced. I¥ a satisfactory sample cannot

be obtained the operator should contact the Regional
Operations Manager before proceeding.

SCALE_SOLIDIFICATIONS

3.1

After a satisfactory sample solidification has been
performed, determine the appropriate amount of
additives and Envirostone to be added to the full scale
liner solidification using the Solidification Worksheet.

Fage 3 of 9
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3.2 After determining the appropriate” volumes of Retarder
and Envirostone to be added to the Liner, the +full

' scale solidification should be performed using the
system operating procedures (Reference 2.4) and the

Solidification Operations Logsheet should be filled
out.

Page 4 of 9
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SAMFLE VERIFICATION WORKSHEET: * ~“rusw = jnav: - ==
FOR SOLIDIFICATION OF BORIC ACID

Operator: Date: No. :
Utility/Location: . AL -
NS

Waste Type:

Waste Sample From/By:

~ ’
Waste Temperature: F wast=s pH: Samole Rad Leve::

Fhvsical Characteristice {viscosity. color. sedimentat:on,
clarity., erc.):

Sample Frocortions:

Boric Acid - 23 wt’ ‘ L

Chemical Additives

Final pH
Envirostone om
Accslerator (if requirad) om

=

Elend the waste thoroughly (with pH adiustment additives,
retarder, or conditioners., if required) and record thne time when

finished:

Elend the required volume of Envirostone into the waste and
record the time when finished:

Record the time when the mixture viscosity increases to the point
when the miner is securec: (1)

Record the time when the-mixture is firm to the touch: (Ef

.
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Sample Verification Worksheet (continued)

Sample Results:

Mix time (1): . sminutes
NS
Setup time (2): minutes

Free Water, if any:

Relative set (soft, firh, very hard): [,

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: ves no

Isotopic results of sample:

Solidification Efficiency (Waste Volume/Solidified Volume):

Operator’s Signature: Date:

Utility Representative’s Signature:

Title: Date:




PT-51. Rev. B (Addendum F) : March 10, 1983

SOLIDIFICATION WORKSHEET .
FOR SOULIDIFICATION OF ERORIC ACID

-

‘Operator: Date: No.:
Utility/Location: R 2 -
NS .
Waste Type: N\
e
Satisfactory Sample Verification No.: Date:

»

Solidification Efficiency: [’

Container Model:

SEE THE LINER DATA SHEET FOR THE LINER EEING USED

Usable Liner Volume (with 2" safety marain): ] cf
Waste Volume : cf
Waste Height in Liner : ' in

Weight of Envirostone to be Added to the Liner {Use the values
determined from the Sample Verification Worlksheesil:

NOTE:

gms of Envirostone in sample/ ml -of waste in
sample

% 62,38 = l1bs of Envirostone/cs of wasfe

b cf of waste to be Added to the Liner

= lbs of Envirostone to be added to the liner.
Env{rostone weight may be rounded up ﬁo the next 100

pound increment thus allowing full 100 pound bags of
Envirostone to be added to container.

DRY_ CHEMICAL ADDITIVES

X _

Chemical Additive

Weight of chemical to be added to the liner (use the values
from the Sample Verification Worksheet):

gms chemical 1in sample/ gms Envirostone in
sample

X lbs Envirostone ta be added to the liner

= 1bs Chemical Additive

Fage 7 of 9
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e

SOLIDIFICATION WORKSHEET
FOR SGLID}FICAIION OF BORIC ACID AND EBEEAD RESIN
{Cont1nued)

DRY CHEMICAL QDDITI”ES - continued

Chﬂm\csqiﬁdd tive
Weiaght of Lhemzcal to be added to the liner (use the vaiues
from the Sample Verification Worksheet):

ams , chemical in sample/ ams Envirosztone 1n
sample /’
¢ lbs Envircetons
1bs Chemical Addi

e

to be added to the linsr
ive

|'|

WET CHEMICAL ADDITIVES

Utility Representative’s Sianature:

Chemical Additive
Volume of chemical to be acded to the liner (use the values
from the Sampnle Varzflc tion UWorksheet).

ml chemical 10 sampls/ ml waste in sample
b cf waste to be added to the linsr
X 7.48 = galions Chemical Additive

+
— -

Chemical Additive:
Volume of chemical te be added to the linsr (use the values
from the Sample Verification Worksneet):

mi chemical in sample/ ml waste in sample
P cf¥ waste to be adozd to the liner
% 7.48 = galions Chemical Additive

Operator®s Signature: Date:

Title: Date:

Fage 8 of 9
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PNS1 SOLIDIFICATION OFERATIONS LOGSHEET

-

Operator: Date: , No.:

- Utility/Location:

& ‘
*Liner Serial No.:
AN

/
Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added: cf: Time Completed:
Height of Waste: Inches From Inside Bottom of Liner
Time Mixer Started: Hydraulic PFress:

Wet Chemicals Added (List):

gal time completed
gal time completed
Dry Chemicals Added (List):
lbs time completed
— Lbs time completed

Envirostone Added: lbs: Time Started: Complete:

Mixer Hydraulic Fressure FSI Time

Time Mixer Secured:

Waste Setup Time:

Time Fillhead Removed: Time Liner Capped:

Only Cap Liner With Utility Representative's Approval: —

Comments and Observations:

Date Liner Shipped/Shipment Number: /

Operator®s Signature: Date:

Utility Representative’s Signature:

Title: Date:

Page 9 of 9
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1.0

PREREQUISITES - € 2w maw 2 ~me= oS3 o = oo

1.1 A sample solidification shall be performed before
attempting to perform a full scale liner
solidification.

The PNSI operator shall ensure that a Radiological Work
Fermit has been issued for the performance of the
sample verification activity and . that adequate
personnel monitoring and radiation detection equipment
is on hand.

[
h)

1.5 The PNSI operator shall ensure that all necessary
materials and equipment are on hand prior to beginning
the sample verificaiion. Suggested equipment and
materials for the test are as listed below:

6 = 300 to S00 mL plastic beakers

6 - mixing spatulas

1 - 500 gram capacity scale

0g - pH Adjustment Additive (Example: Boric Acid, Cal-

cium Hydroxide, etc.)

10 g - Red Top Retarder or equivalent (if required)

1000 g ~ Envirostone

20 g - Accelerator, Alum or equivalent (if required)

NOTE: The waste and chemicals used to solidify the
sample waste must be from the same containers or
- lot numbers to be used in the full scale

solidificagjon.

1.4 A one-liter sample shall be taken for solidification in
the laboratory from the storage tank or solidification
liner. Due to the importance of obtaining a represen-
tative sample for use in the verification procedure.

~ the operator shall confirm that the contents of the
waste form to be solidified have been adequately mixed
and that the sample is a part of a homogeneously mixed
waste batch.

SAMPLE VERIFICATION

2.1 Record the initial pH, radiation level and temperature
of the waste samples.

Frovide a waste sample (size to be specified by the
plant) to the plant staff for isotopic analysis.

R

h)

Place a 200 ml sample of dewatered bead resins or
granular activated carbon in the beaker.

1S
(2]

2.4 Add water until the liquid level is at or slightly
above the resin or activated carbon level.

Page 2 of 9
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v}

e

Add the appropriate chemical additive, if required, to
adJijust the pH to between 2 and 6. .

Add 0.1 grams retarder (Red Top), if required.

Thoroughly blend the waste and record the time when
finished. “ k o
- \.-_V .
Add 117 g of Envirostone to the 200 ml waste sample and
mix the sample until the mixture begins to thicken.
Record the time from the start of adding the
Envirostone to the time that the mixture thickens such
that mixing 1is no longer required (mix time) and e
time +from the start of adding the Envirostone to he
time that the waste is firm to the touch (setup time).

.Additional Envirostone can be added if necessary to

achieve a satisfactory end product. However, i+f
additional Envirostone must be added, the waste
solidification efficiency must be redetermined and the
waste volume to be added to the solidification liner
may have to be adiusted.

If the waste setup time is less than 30 minutes if a 50
cubic foot liner is being used, is less than &0 minutes
if a 142 cu ft liner is used, or is less than 9O
minutes if a larger liner is being used, add 0,05 g of
Red Top Retarder to the 200 ml waste sample to adjust
the waste setup time to the minimum time requirement
for the 1liner size being used. Vary the amount .of
retarder added to the sample until the desired setup
time is achieved.

1f the waste setup time is longer than operationally
desired, add accelerator to the 200 ml waste sample at
a rate of Accelerator Wt = 1.0%Z of Envirostone Wt to
adjust the waste setup time to _the maximum time.
Increase the amount of accelerator to the sample until
the desired setup time is achieved.

Remove the solidified sample from the'sémple container
and visually examine it for evidence of soft, porous or
unsolidified areas. The solidified samples should be
hard, homogeneous and of uniform coloration.

Set sample(s) aside for future disposal.
Continue to mix samples until a satisfactory waste
product is produced. If a satisfactory sample cannot

be obtained the operator should contact the Regional
Operations Manager before proceeding.

Fage 3 of 9
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» »

3.0 FULL SCALE SOLIDIFICATIONS

Z.1 After a satisfactory sample solidification has been
performed, determine the appropriate amount of
additives and Envirostone to be added to the full scale
liner solidification using the Solid%ﬁication Worksheet.
After determining the appropriate volumeg\of Retarder
and Envriostone to be added to the ULiner, the full
scale solidification should be performed using the
system operating procedures (Reference 2.4) and the
Solidification Operations Logsheet ?ﬁould be filled
out. .

(7
3]
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SAMFLE VERIFICATIGN. WORKSHEET, ;.
FOR SOLIDIFICATION GF EEAD RESINS
OR GRANULAR ACTIVATED CAREON

Ocerator: Date: No.:

Utility/Location:, ';

s

Waste Type:

‘waste Sample From/ERy:

Waste Temperature: F  Waste pH:— Sample Rad La=vel:

Fhysical Characteristics (viscosityv, color, seogrmentation,
clarity, etc.):

Sample Froportions:

Bead Resin or Activated Carbon miL

Chemical Additives

..

Final pH
Envirostone am
Accelerator (if reaquired) am

Rlend the waste thoroughly (witnm pH sdiustment addi tives,
retarder, or conditioners, if rzauired) and record-the time when

finished:

EBlend the required volume of Envirostone into the waste and
record the time when +finished: .

Record the time when the minture viscosity increases to the point
vhen thc mixer is secured: {4

Record the time when the mixture is firm to the touch: (2)
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‘Utility Representative’s Signature:

PT-S1, Rev. ‘8 (Addeéndum ‘G) ~: March 10, 1988 -

g Sample Verification Worksheet (continued)

Sample Results:

)
Mix time (): minutes
o

Setup time (2): \ minutes
y

Free Water, if a?y:

Relative set (soft, firm, very hard):

Observations: .

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: ves no

Isotopic results of sample:

Solidification Efficiency (Waste Volume/Solidifizd Volume):

Operator’s Signature: Date:

Title: . Date:

L4
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PT-S1, Rev. 8 (Addendum G) - - March 10, 1988
SOLIDIFICATION WORKSHEET .
FOR SOLIDIFICATION OF EBEAD RESIN
. . OR GRANULAR ACTIVATED CARBON
Opérator: Date: No.:
,Utility/Location:
2+,
\ovm
Waste Type:
/
Satisfactory Sample Verification No.: Date:
Soli?’i‘ficétion Efficiency:
Container Model:
SEE THE LINER DATA SHEET FOR THE LINER BEING USED
Usable Liner Volume (with 2" safety margin): ctf
Waste Volume Beads or Carbon : cf
Waste Height in Liner: in

Weight of Envirostone to be Added to the Liner (Use the values

determined from the Sample Verification Worksheet):

_gams of Envirostone in sample/ ml of waste in

3
‘ sample
3 62.38 = l1bs of Envirostone/cf of Waste T

] cf of waste (Resin Only) to be Added to the Liner

= l1bs of Envirostone to be added to the liner.

NOTE: Envirostone weight may be rounded up to the ~next
pound increment thus allowing full 100 pound bags
Envirostone to be. added to container.

100
of
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PT-51, Rev. 8 (Aadenoum &) =~ ‘ : March 10, 1933

~rE e L - - e

SOLIDIFICATION WORKSHEET ~ £ S T
FOR SOLIDIFICATION OF EBORIC ACID AND EEAD nEbIN

.| (Continuea)

DRY CHEMICAL_ ADDITIVES

Chemical Additive '
Weight of chemical to be added to the liner (use the values '

from the Sample Veritication Worksheet):

-

Ve

S
ams chemical in sample/ ams Envirostone in
) sample
- 3 lbs Envirostone to be adoed to the liner
= lbs Chemical Additive
Chemical Additive:
Weight of Chemical to be added to the liner (use the values
from the Sample Verification Workcsheet):
ams chemical in sample/ gams Envirostone in
sample ,
. bH lbs Envireostone to be added to the liner
= 1bs Chemical Additive
WET CHEMICAL ADDITIVES
B Chemical Additive —
Volume of chemical to be adoed to the liner (use the values

from the Sample Verification Worksheet):

ml chemical in sample/ ml waste in sample
cf waste to be added to the liner
7.38 = axllons Chemical Additive

Chemical Additive:
Volume of chemical to be added to the liner (use the values
from the Sample Verification Worksheet):

ml chemical in sample/ ml waste in sample
R cf waste to be added to the liner
% 7.48 = gallons Chemical Additive

Operator’s Signature: Date:

Utility Representative®s Sianature:

.’ Title: Date:
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" Waste Type:

PT-51, Rev. 8 (Addendum G) . . .. . March 1Q, 1988 :..

FNSI SOLIDIFICATION OFERATIONS LOGSHEET

Operator: Date: No.:

Utility/Location:

Liner Serial No.:

Waste From:

Solidification Worksheet No:

Waste Volume Added: cf: Time Completed:
Height of Waste: Inches From Inside Bottom of Liner
Time Mixer Started: Hydraulic Press:

Wet Chemicals Added (List)

gal time ‘completed

gal time completed
Dry Chemicals Added (List)

1bs time completed

lbs time completed
Envirostone Added: ibs: Time Started: Complete:
Mixer Hydraulic Pressure i FSI Time
Time Mixer Secured:_: .
Waste Setup Time:
Time Fillhead Removed: Time Liner Capped:

Comments and Observations:

Only Cap Llner-With Utility Representative®s Approval:

Date Liner Shipped/Shipment Number: /

Operator’s Signature: Date:

Utility Representative’s Signature:

Title: Date:
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FOR SOLIDIFICATION OF POWDERED RESINS
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PT-S1, Rev. B8 (Addendum H) '~ "~~~ = ™ March 10, 1988 -

1.0 PREREQUISITES

1.1 A sample solidification shall be performed before
attempting to perform a full scale liner
solidification.

1.2 The PNSI operator shall ensure that aﬂRadﬁolongal Wor Kk
Fermit has been issued for the penfo#manceA of the
sample verification activity and that adequate) person-
nel monitoring and radiation detection equipment is on
hand.

1.3 The PNSI operator shall ensure that all q@hessary ma-
terials and equipment are on hand prior 'to baginning
the sample verification. Suggested equipment and ma-
terials for the test are as listed below:

6 - 300 to 500 mL. plastic beakers

6 - mixing spatulas

1 - 500 gram capacity scale

10 g - Red Top Retarder or equivalent (if required)

1000 g - Envirostone ’

20 g - Accelerator, Alum or equivalent (if required)

NOTE: The waste and chemicals used to solidify the sam-
ple waste must be from the_same containers or lot
numbers to be used in the full scale

solidification.

1.4 A one-liter sample shall be taken for solidification in
the laboratory for each separate batch of waste to be
processed. The operator may choose to take the samples
from the storage tanks to be solidified in the liner,
or may take the sample from the liner directly, after
the waste has been transferred to the liner. Due to
the importance of obtaining a representative sample for
use in the verification procedure, . the operator shall
confirm that the contents of the waste form to be
solidified have been adequately mixed and that the
sample is a part of a homogeneously mixed waste batch.

" SAMFPLE VERIFICATION

-1 Record the information obtained during sample verifica-
tion on the Sample Verification Worksheet.

|8

Frovide a waste sample (size to be specified by the
plant) to the plant staff for isotopic analysis.

N
8]
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F£FT-51, Rev. 8 (Addendum H) . e March 10, 1988

2.3 Place -a 200 ml sample.of :waste in a the beaker so that
the resins are at the 200 ml level with the liquid
solution Just covering the _resins. This will
necessitate allowing the resins to settle, then
pouring off some of the liquid solution.

Record the initial pH, ;rag&gtion level and temperature

of the waste sample. Ve \ ‘

.5 Add tapwater inorder to bring thé waste sample volume
up to 253 ml.

)
5N

)

b

Add 93 g of Envirostone to e 25 ml waste sample and
mixx the sample until the mixture begins to thicken.
Record the time from the start of adding the Enviro-
stone to the time that the mixture thickens such thar
mixing is no longer required (mix time) and the time
from the start of adding the Envirostone to the time
that the waste is firm to the touch (setup time).
Additional Envirostone can be added if necessary to
achieve a satisfactory end product. However, if addi-
tional Envirostone must be added, the waste solidifica-
tion efficiency must be redetermined and the waste
volume to be added to the solidification liner may have
to be adjusted.

)
o

.7 If the waste setup time is less than IO minutes if a S0
cubic foot liner is being used, is less than &0 minutes
. if a 142 cu ft liner is being used, or i1s less than 0

8]

minutes if & larger liner is being used, add Red Top
Retarder to the 200 ml waste sample at a rate of
Retarder Wt = 0,05% of Envirostone Wt to adjust the
waste setup time to the minimum time requirement for
the 1liner size being used. Increase the amount of
retarder added to the sample until the desired setup
time is achieved.

2.8 If the waste setup time is longer than operationally
desired, —add accelerator to the 200 ml waste sample at
a rate of Accelerator Wt = 1.0% of Envirostone Wt to
adjust the waste setup time to the maximum time. In-
crease the amount of accelerator to the sample until
the desired setup time is achieved.

2.9 Continue to mix samples until a satisfactory waste
product is pi~dduced. If a satisfactory sample cannot
be obtained the operator should contact the Regional
Operations Manager before proceeding.

2.10 Remove the solidified sample from the sample container
and visually examine it for evidence of soft, porous or
unsolidified areas. The solidified sample should be
hard, homogeneous and of uniform coloration.

" 2.11 Set sample(s) aside for future disposal.
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PT-51, Rev. 8 (Addendum H) - March 10, 1988 -

3.0 FULL SCALE SOLIDIFICATION

performed,  determine the appropriate amount of
additives and Envirostone to be added to the full scale
liner solidification using the Solidification Worksheet.

. 3.1 After a satisfactory sample solidification has been

‘

1 p.d
After delerﬁining_the appropriate volumes of Retarder
and Envirostone to be added to the Liner, the full
scale solidification should be performed using the
system operating procedures (Reference 2.4) and the
Solidification Operations Logsheet should be filled

out. /’

o
t)
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FT-51., Rev., 8 (&ddendumﬂhp . Marcn 10, 1988-

SaEMFLE VERIFICATION WORLSHEET .
FOR SOLIDIFICATION OF FOWDERED RESINS

Operator: Date: No.:

Utility?Locatfon:
e
Waste Type:

.

Waste Sample’From/By:

[

Waste Terperature: F  Wacste pH: Sample R~Rza Leveal:

Fhvsical Character:stics (viscosity, color, sadimentation,
claritv, etc.): :

Sampla2 Froportions:

Fowdered Resin (Dewatered) ml

Volume with wat=r added ml

Chemical Additives

Final pH
Envirostone am

Accelerator (if required) ‘ qm

Elend the water added and any Chemical Additives thoroughly into
the waste before adding the Envirostone.

Blend the required velume of Envirostone into the waste and
record the time the addition starts:

Record the time when the mixture viscosity incirzases to the point
when the mixer is secured: (1)

Record the time when the mixture is firm to the touch: . (2)




PT-S1. Rev. 8 (Addendum H) ~ - - March 10, 1988

FPowdered Resins - Sample Verification Worksheet “teontinued)

Sample Results:

|
. -
-

. Mix time (1): minutes

L4
»,
M -w\-

Setup time (2): minutes

’ Free Water., if any:

/’ Relative set (soft, firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale solidification ratios: yes no

Isotopic results of sample:

Solidification Efficiency (Waste Volume/Solidified Volume) :

Operator’s Signature: A Date:

Utility Representative’s Signature:

Title: Date:
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PT-S1, Rev. 8 (Addendum H) : March 10, 1988

SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF POWDERED RESINS

Operator: Date: No.:

Utility/Location:

Waste Type:

Satisfactory Sample Verification No: Date:

Solidification Efficiency:

Container Model:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (with 2" safety margin): . cf
Waste Volume: cf
Waste Height in Liner: in

(Waste Full/Level Eubbler Tube to be set at this height)

Maximum Waste and Water Added Height In Liner: in
(Waste and Water Added Level EBubbler Tube to be set at this

height)

-
.

Weight of Envirostone to be added to the liner (Use the values
determined from the Sample Verification Worksheet):

gms of Envirostone in sample/ ' ml of waste in
sample

® 62,38 = 1bs of Envicostone/cf of Waste
% . cf of waste (Resin Only) to be added to the liner
= 1bs of Envirostone to be added to the liner.

NOTE: Envirostone weight may be rounded up to the next 100
pound increment thus allowing full 100 pound bags of
Envirostone to be added to container.

1
>,
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FNS1 SOLIDIFICATION OFERATIONS LOGSHEET

Operator: Date: No.:

Utility/Location:

tiner Serial No.:

Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added: cf: Time Completed:

Height of Waste: Inches From Inside Eottom of Liner

Height of Waste % Water Added: Inches From Inside BRottom

of Liner

Time Mixer Started: { Hydraulic Fress:

Wet Chemicals Added (List)

gal time completed
gal _ time completed
Dry Chemicals Added (List) i
= lbs time completed
1bs time completed

‘Envirostone Added: lbs: Time Started: Complete:

Mixer Hydraulic Fressure FSI Time

Time Mixer Secured:

Waste Setup Time:

Time Fillhead Removed: Time Liner Capped:

Only Cap Liner_ With. “jii;y Representative’s Approval:
. '_f». €puws

Comments and Observations:

Date Liner Shipped/Shipment Number: /

Operator?®s Signature: Date:

Utility Representative’s Signature:

Title: Date:
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