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F'T-51 . Rev. 8

'.. ! SCOPE

Thl s document contains. the Process Control Procedures for the
sol l dl f l catl ori of vari ous types of waste uslno the F'acl f'ic
Nuclear Systems, Inc. (PNSI) Solidification System and Enviro-
stone. Control of the process paraIneters involves the solidi fi-
cation of a iabgfptorv samoi e of each separate type of waste
product. to be spl l8i f i ed, cal cul ati on of the cnemi cal volumes to
be added in the pecif ic waste container to be used and loggino
of the solidification details. wnile followlna the solidification
opel at ing pl ocedvI es ~ Log:-hect s fol caen of these thl ee sepal ate
tas):s are included in thi s document.

F'E-. EREN ES

~ S

.4
A ~ 5

United States Gypsum' Topical Report on Envirostone
1CI CFR 61
NRC &ranch Technical F'osition on lJaste Form
PNSI System Operating Procedure. ON-104
Nuclear Pac):aging, Inc.. Quality Assurance Progr am
NFC Branch Technical Report. Nay 198, Rev. 0

i. I I F'ROC=SS DESCR IF'T ION

The
facll
I adl o
ef fec
ml lI ed
The
st. and

PN i Solidification System is specif leal iv designed to
itate solidification of various forms anc mi;:tures of
active wast= in large scale ligers. Ihe wa~' ls
tively immooiii "ed using Envirostone, which is thoroughly

wi th the waste using the system in-container miring blades.
f ina ~ product has proven to be a homogeneotIsl v mi;;ed, iree
ing monoli h with no free standino water.

I.I PROCESS PARAf'1ETERS

Naste can be solidified usino the PNSI sclidification -Unit and
Envirostone in accordance with the formulas listed in this PCP.
Soeciiic waste conditioners are required ior 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 solidification shows
the waste setup time will be less than desired, Rcd Top Retarder
can be added in smail amounts to e tend thE setup time o long
enouah to ensure that the full volume of Envirostone can be
thor oughly blended wi th the waste to form a homogeneous mi xture.
If the waste/Envirostone mi::ture exhibits a iona setup time. as
indicated by laboratory tes ino, accelerator iAlum or equival ent)
can be added to the mix. ure. The e<;act amount of retarder o,
accelerator w li be determi ned durirIg the laboratory
soiidification and then will be applied in the same proportion in
the ful I scale soi i di f ication <wi thin + 2!!) ~





March 1'..

5. <. SYSTEM OF'E~'AT IOhl

ihe F'NSI Sol xaa f ication Svstem as operareo xn accordance wx tn
approved procedures. wnx ch ensure reproauci 0i 1 x r> of the wast=-
product from liner to liner. The process parameters and chemical
rat]os used in each solidification are spec: f ical lv caiculared
for~rgach waste batch and a sample veri f i carson satisfactory 1 i
performed bef ore attemptino a ful 1 seal e solidi f 1 cati on.

e. 0 SAMPLE 'ERIF I CA ION

Frior to ful 1 scale soiidi f icatior of each iiner of wast=
orcdupz. a representati ve samol e cf each waste pr oduct shai I b=
test (sol i di f 1 ed z n the 1 abora orv. ~ =tai 1 ed prccedures for tee=
solidi;ication for each waste type a. =- artached as addendums
the s procedure ~ A portion of the sampl e s lal 1 ce i+'otopi cali;
anal v"ed to determine the waste class. This tes- soli dificatic~
confirms the correct process chemistry ratios to be used in thefull scale solidifications of the same waste batch. The sample
sol idi f ication shoul d ver i fy that the sol idio i ed waste product
wi I 1 be a un' orm, dry, free-s anding monolith. The waste en@
produc shall resist penetration when probed with =-. f irm object.
Th= operator will number each soli aif'd sample and recora tne
contents of each test solidification on a Same i e Veri Tl t'-.
Worksheet. A -oi idif ication Wor':sheet wi 11 then be prepared fcr
each liner prior to soiidifi ation. An Operations Logsheet wli.
be prepared for each liner during solidf ication. The 1'ner
serial number will be r ecorded on the Operations Logsheet.

The waste batch will be sampled and a PCF'erformed per the
following schedule:

Initial sample.

After additional waste is added to the hoidup tanks.

After every seven days.

4. After every tenth liner or 5000 oallons of bitch waste.
whichever is more frequent.

7. 0 FULL SCALE SOLIDIFICATION CALCULATIONS

After a laboratory sample has been solidified and it has been
confirmed that the waste product will meet tne reauirements for
satisfactorily solidified end product, the caiculations can be
made for solidificat'ion of the waste form in large containers.
Calculations will be made and recor ded on the Soii dification
Worl;sheet included in each addendum.
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PT-51, Rev. 8 March 10, 1988.--.r

8.0 ADDENDUNS

A. Liner Data Sheets

Solidification of CITROX and Bead Resins

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

D. Solidification of Oi l

Solidification of Bead Resins and Boric Acid or Class A
Graniilar Activ'ated Carbon and Bori c Aci d

F. Sol i di f i cation of Boric Acid

G. Solidification of Bead Resins or Class A Granular
Activated Carbon

H. Solidification of Powdered Resins.
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ADDENDUM A

LINER DATA SHEETS

Paae 1 of 5





PT-51. Rev. 8 (Addendum A)
»> '». ~ )

i%arch 10, 1988

L INER DATA SHEET
50 CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: 52.0 cubic feet
Usable Internal Volume: 46.8 CF
(with 2" of free space in top)

Empty Weight: 600 lbs

Solidified Weight: (Envirostone)

51.00 43.75

747. 00
Oi 1

Resin:
Concentrates:

Solidification Data:

4150 1 bs
4500
4850 1bs l 47.25

Waste Ht (E) Void Space (F)

0

40%
45
50
55
60
65
70
71
7~
7M
74
75
76
77
78
79
80
81
82
83
84
85

100

6. 1%
40. 6
45. 1

49. 6
54. 1

58. 7
63. 2
74. 1

65. 0
65. 9
66. 8
67. 7
68. 6
69. 5
70. 4
71.3

'2

r
73. 1

74. 0
74. 9
75. 8
76. 7
90. 2

18. 7

4
25 ~ 7
8.0

.0. 4
7

MMo ~
3 '. 6
34. 1

34. 6
v5 ~ 0
~'5 ~ >J

36. 0
36. 4
36. 9
37. 4
37 8
38. 3
-8. 8
39. 2
9.7

46. 8

CF 18. 7
21. 0
23 ~ 4
25. 7
28. 0
30. 4
M2 ~ 7
QVo w
33. 6
'» 4
34. 6
M5e 0
35 ~ 5
36. 0
36. 4
36. 9
37. 4
37. 8
38. 3
38. 8
39. 2
39. 7
46. 8

in 30. 1 in
7 ~

25. 4
3.0
0.7

18. 4
16. 0
15. 6
15. 1

14. 6
14. 2
13. 7
1 '.2
12. 8
12. 3
11.8
11.4
10. 9
10. 4
10. 0
9.5
9.0
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 tosolidification and are used to set the bubble tube level
indicator.
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~
'IMIERDATA SHEET

14 CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: 1 8.~ cubic feet
Usable Internal Volume: 118.6 CF
(wl th 2" of fr ee space in top )

Empty Weight: 1100 lbs

Solidified Weight: (Envirastone)

Oil: 10, 125 lbs
Resin: ~ 11,000 Ibs
Conc ntrates: 11,900 lbs

Solidification Data:

69. 75

!

Jg

67.257

63.25
T i I

83. 5
l
I

Sol Eff P4oino Eff Waste Vol Waste Ht (E) Vo'jd Saace (F)

40%

50

60
65
70
71
7.
7~
74
7c'6

77
78
79
80
81
8n
8Z
84
85

100

v5. 1%

~9. 5
4~ ~ 9
48,
5:6
5r ~ 0
61. 4
6=.
h~. =
64. 0
64. 9
65. 8
66. 7
67. 6
68. 4
69. 3
70
71. 1

71 ~ 9
72. 8

~ 7~i ~ 7
74. 6
87. 8

47.5 CF
5..4
65o i)
71. 2
77. 1

8 .1
84. 2
85. 4
86. 6
87. 8
89. 0
90."
91. 4
9".5
9~. 7
94. 9
96. 1

97. 3
98. 5
99. 7

100. 8
118 6

.6. 1
~ 9

.6
~5. 9
'9.

42. 4
45. 7
46. ~
47 ~ 0
47. 6
48. 3
48. 9
49 ~ 6
50. 2
50 ~ 9
51 ~ 5
gMA ~ ~
52.9

C'JI I ~ 1J

54 ~ 2
4.8

65.~

in
>5 ~ 9

0 la ~ r
=9. 4
26 1

=.9
19. 6
19. 0
18.

'7.7
17. 0
16. 4
15 7
15. 1

14. 4
13. 8
1>. 1

12. 4
11 ~ 8
11 ~ 1

10. 5
9.8

~ V

in

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

Pachaging Efficiency = (Waste Volume/Burial Volume) w 100%

Was e Height (E) and Void Space (F) dimensions are prior to
solidification and are used to set the bubble tube level
indicator.

Page ~ of 5





PT- 51. Rev. 8 (Addendum A), Mar ch 10, 1988

LINER DATA SHEET
190 CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: 170. cubic feet

Usabl e Internal Volume: 158. 4 CF
(with ." of free space in top)

Empty Weight: 1 85 lbs

Solidified Weight: (Envirostone)

71.Q
GS. 75

'-2.25

J

F

Oil: 13,3SQ 1 bs
Resin: 14, 5QO 1 bs
Concentrates: ~ 5, 7QQ lbs

Solidification Data:

l 72.50

40%
45
50
C''0

65
/ <.l

71
/»
/M
74
/5
Io
77
.78
79
80
81
8=
8~
84
85

100

&74
4
46.
51-
<0 ~

65
66

'7.

68.
69.
70.
70 ~

71.
7 ~

/ ~~ ~

74.
75e
76.
77 ~

78.
79

'.i

~

7

<.l

6
~t

1

0
0
9
8
8
/
6
6
C'

6 ~.

71 ~
.

79.
87. 1

95 ~ 0
1<.<~. 0
11<.l. 9
11
114. 0
115. 6

117'18.
8

1 .<.l ~ 4
l

1..6
1.5. 1

1.6.7
1.8. '

9.9
1~1.5
1 'i.O
1v4. 0
158. 4

CF =6. 7
i< l,"0

aVw ~

'6. 7
4<.l. 0
4=.. 4
46.-7
47. 4
48. 1

48. 7
49 ~ 4
50. 1

5<,) ~ 7
51. 4
5..1
C'W

~ /
52. 4
54. 1

54. 7
5.4

56. 1

56 ~ 7
66. 8

a<>. 1 in
8.8 "

C'

.'". 1

8.8
=5. 4

~ 1-
21. 4
-<.l. 7

=0 ~ 1

19. 4
la. 7
18. 1

17. 4
16. 7
16. 1

15. 4
14. 7
14. 1

1Z. 4
1. ~ 7
1 ~ 1

2+0

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

Pac):aging Effici ency = (Waste Volume/Buri al Volume):: 100%

Waste Height (E) and Void Space (F) d'mensions are prior
to solidification and are used to set he bubble tube level
indicator.
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PT-51, Rev. 8 (Addendum A) March 10, 1988

L INER DATA SHEET
210 CUBIC FOOT SOLIDIFICATION LINER

Burial Volume: 199.4 cubic feet
(

Usabl e Internal Volume: ( 18$."5 CF
(with 2" of free space ih top)

Empty Weight: 1400 lbs r 8.25 75.75

Sol i di f i ed Wei ght:

Oi 1:
Resin:
Concentrates:

Salidif icatian Data:

15,500
16,850
18,300

((Enviros" ne)

lbs
lbs
lbs

(4. 50

74.7iI

Sol Eff Pkaina Ef f Waste Vol Waste Ht (E) Voi d Space (F)

40%
45
50
55
60
65
70
71
7c
7M
74
75
76
77
78
79
80
Bl
8~
83
84
85

100

'7.
4~ 0
46. 7
51 ~ ~
56. 0
60. 6

66. =
67..
68.1
69.0
7l( ~ 0
70. 9
71. 8
7 .8
7M ~ 7
74. 6
75.'
76. 5
77. 4
78. 4
79.

'~

~ 3

74. 2
8& ~ 5
9..8

10". 0
111. i

129.9
1 i1.7
1~~.6
1~5. 4
1 ~~ I ~ Q
139. 1

141. 0
142. 8
144. 7
146. 5
148. 4
150. ~
152. 1

154. 0
155 8
157 7
185. 5

t4Vo a
~6. 9
40. 6
44 ~ ~
47.9
51. 6
52. 4
VI~A 1

5:.8
54. 6
55e m

56. 1

56. 8
5r ~ 5
58. v
59. 0
59. 7'0.5
61. 2
62. 0
62. 7

in 46.: in
<2. 6
'B. 9
FCVaJ ~ W

w~ 1 ~ v
27. 8
24. 1\

~

..6
21. 9
.1. ~

20. 4
19. 7
19. 0
18. 2
17. 5
16. 7
16. 0
15e M

14. 5
13. 8
1 ~.i

. ~ V

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

Packaging Efficiency = (Waste Volume/Burial Volume) :< 100%

Waste Height (E) and Void Space (F) dimensions are prior
to salidification and ar e used to set the bubble tube level
indicator.

Page 5 of 5
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ADDENDUM B

PROCESS CONTROL PROGRAM FOR SOLIDIFICATION
OF C I TROX AND BEAD RESINS

Paqe 1 o4 10



PT-51. Rev. 8 (Addendum B) March 10, 1988

1. 0 PREREOUISITES

1. ] A sample solidi f'ication shal 1 be performed
attempting to perform a full scale
sol i di f i cati on.

bef ore
1 incr

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

The PNSI operator shal 1 ensure that al 1 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 — =-00 to 500 ml plastic beakers
6 — mixing spatulas
] - 500 gram capacity scale
20g — PNS waste conditioner WC-785
50g - Calcium Hydroxide
1000 g — Envirostone

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 seal e
sol idi f ication,

].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 transf erred 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 besolidified 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.

Provide a waste sample (si "e to be specified by the
plant) to the plant staff for isotopic analysis.
Place a sample of the waste in the beaker so that the
resins are at the 200 ml level with the liquid solution
iust covering the resins. This may necessitate pouringoff some of the liquid solution.

Page 2 of 10



P7-51. ~ev. 8 (i"ddenoum dl March 10. 1o„q

Record the xnazsal- oH, farad>-at>on levei- and temperature .-

of the waste sample.

Add Sl acked
Ale in the
thoroughly
samp1 e ~

Lx me (Gal c] um Hydro;: i de) to the waste sam-
quantxty as per Table I and mx;: the sample
fcr ten miriutes. Record tne pH of the

~ ~ 6 Add PNS WC-785 to the waste sample in +he quantity
per Table I and mi:: the sainpl = thoroughly ~or ten
mii nu es ~ Recol d the pH of the samp1 e.

~ / Add Envirostone zo tne waste sample in the Quanti ty
l i sted in Tabi =- I ana mx:: the sample untx 1 the mx> ture
begins to thxc);en.'ecord tne time'from "he start c-
adding the Erivirostone to +hc tiiTie that the itic;rtur=
thickens such that mi::ino is no lonqer required (mz::
time> and the tame from the start of addinq the Enviro-
stone to the time that the waste is firm to the touch
(setup time) . Add> tional Envirostone can ue added
necessary to achieve a satisfactory end product.
However. i f addi tianal Envirostone must be added. the
waste solidi f ication ef fici ency must be redete. min-
arid the soi i di fi«ati on l incr waste vol ume ad iusted.

Tabl e I

CITROX/Cation
Resin Ratio

Grams
Lime

Gr ams
WC-785

Grams
Envirostone

100% C I Tr.OX
75% CITROX/25% Cation
50/ CITROX/50% Cation
25% CITROX/75% Cation

4 ~ 0
~> ~ 0

1 ~ 0

1 ~ 5
1 ~ 1

C). 8
0.4

10.:-
104
105
107

Continue to mi;: samoles until a satisfactory ~aste pr
o-'uctis produced. The waste setup time should be

least ~0 minutes for 50

fthm

liners. 60 minutes for
ft i liners and <0 minutes for larger liners. If trie
setup time is shorter than specified for the liner to
bc solidified, add a lesser amount of WC-785 and con-
tinue to perform sample testing to verify the setup
time. If the setup time is greater than 150 minutes.
add a greater amount of WC-78~ to the waste sample ana
continue to perform sample test'g until a satisfactory
sample is obtained which will set up in less than 150
minutes. If a satisfactory sample cannot be obtained by
ad iusting the amount of WC-785. thc operator can ad iust
the amount of lime added to the waste sample and con-
.tinue o test. If a satisfactory sample cannot be
obtained. the operator should contact he

Regiona'perationsManager befor e proceeding.

Page a of 10



PT-51, Rev. 8 (Addendum B) .- -=:.~- March 1(>, 1988

9 Remove the solidified sample from the sample container
and vi sual l y e.:arne ne i t for evi dence of sof t, porous or
unsol i di f i ed areas. The solidified samples should be
hard, homogeneous and of uniform coloration.

; ~ Q)

. 10 Set samp1 e (s) asi de for future di sposal .

FULL SCALE SOL jDIFICATION

After a sati sf actory sampl e sol idi f i cata on has been
performed, determine the appropriate amount of waste
conditioners and Envirostone to be added to the full
scale liner solidification using the Solidification
Worksheet.

After determining the appr opri ate volumes of addi tives
and Envirostone to be added to the Liner. the ful l
scale solidification should be performed using the
system operating procedures (Reference 2. 4) and the
Solidification Operations Logsheet should be filled
outa

Page 4 of 10



PT-51. Rev. 8 (Addendum B) March 10 1988.

SANPLE'ERIFICATION WORKSHEET' "=* '-"=" -'

FOR SOLIDIFICATION OF CITROX AND BEAD RESINS

Date: No.:

Utility/Location:
Waste Type:

Waste Sample From/By<

Waste Temperature: F Waste pH: Sample Rad Levels

Physical Characteristics (viscosity,
clarity, etc.):

col or, sedi mentat i on,

Sample Proportions:

Waste Sample

CITROX/Cation Resin Ratio ml /

Slacl'ed Lime CA (OH)

pH after Lime Addition

WC-785

pH After WC-785

Chemical Additives

gm

H

Final pH

Envirostone gm

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 firm to the touch:

Page 5 of 10



PT-51, Rev. 8 <Adden'dum ~B) -: ~"-*'=-"; '.-'.:. Oar ch 10, 1988

CITROX and Bead Resins Sample Verification Worksheet <continued)

1

Sample Resul t s:

Mi:: time (1): @utes

Setup time (2): minutes
'r

ee Water, i f any:

Relative set (soft. firm. very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of largE scale solidificati on ratios: 'es no

Isotopic results of sample:

0
Solidification Efficiency < Waste Volume/So 1 idi fi ed Volume>:

Operator" s Signatur e: Date:

Utility Representative's Signature:

Title: Date:

Page 6 of 10
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PT-51, Rev. 8 (Addendum B) March 10, 1988

Operator:

SOL IDI'F ICAT I ON WOR)(SHEET
FOR SOLIDIFICATION OF CITROX AND BEAD RESINS

Date: No.:

Utility/Location:

Waste Type:

Satisfactory Sample Verification No:

Solidification Efficiency:
Container Nodel:

Date:

SEE THE LINER DATA SHEET FOR THE LINER BEIN6 USED

Usable Liner Volume (with 2" safety margin):

Waste Volume:

Waste Height:

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

cf

cf

in

Weight of Lime to be Added to the Liner (Use the —values deter-—
mined from the Sample Veri ficati on Worksheet):

gms of lime in sample/ ml of wast e in sampl e

62.='8 = lbs of lime to be added to the liner
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. >8 = 1 bs of WC-785/cf of waste

Actual cf of waste in liner
lbs of WC-785 to be added to the liner.

0
Page 7 of 10





>='T-5 i . R=~ . 8 (Addenoum 8) '" -- .~ * r~arcn ]>.>, 1488

D>"-'v >:-:E!11CAL i'DI . 1'-'ES

Che>nxcal Addxt.'e:

iuse the values

arne En~xrostone xn
sample

W=ight of Chem;cal to be added to the liner
from the Samp. e V'erxi cat>on War ksheet):

gm4 a%=-mi c~a 1 i n sa>np l e/

\ ~
~ 1 lbs Envir ostone to be added to the 1 xn>er

1 b s C r> e>T> 1 c a 1 Addi t x v«

he>ni cai Addi . v«.

Weigrt of Chemical to be adaed to the liner (u e the values
from the S=.mole Verification Worksheet):

samp1 e
ams chemical in sample/ ams Envirostone in

\ ~1' '.bs =nvirostone .= =e adaea to tre 1 one.

lbs Chemical Aad'tave

WET CHEt11Cr L ODDITY'-ES

C>he>T>i cal Addi t ve

Volume of chemical to be added to the liner
from the Sample Verification Wor<:sheet):

(use tl>e values

m>1 ch em. a 1 n s amp 1 e! want xn sa>-ole

I ~ cf waste to be added to the 1 ir>er

gallons Chemical Additive

Chemical Addit'e:
Volume of chemical to be adaed> to the liner (use thc values
from the Samp 1 e Ver i f i c at i or> 4lo )'shee )

ml chem cal in sample>'l waste in sampl e

'I ~I ~ c. was=e to be adaed to the liner
7. 48 aallons Chemical Add'ive

Page 8 of 10



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

CITROX and Bead Resins Solidification, Wor)(sheet .-(continued)

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

ml of Waste in

lbs of Envirostone/cf of waste

gms of Envirostone in sample/
Sample

v~62. 38

Actual cf of waste in liner
I'bs of Envirostone to be added to the liner.

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

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

Date:

Utility Representative's Signature

Date:
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PT-51. Rev. 8 (Adderidum B) -:--'-'-* March 10. 1988:

PNSI SOLID!F ICATION OPERATIONS LOGSHEET

Oper ator:

Utility/Location:
Liner Serial No.:

Date: No.

Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added:

Height of Waste:

Time Miver Started:

cf: Time Comp 1 et ed:

Inches From Inside Bottom of Liner

Hydraulic Press:

Wet Chemicals Added (List):
gal
qal

time completed
time completed

Dry Chemi cal s Added (List):
lbs
lbs

time completed
time completed

Envirostone Added:

Mix er Hydraulic Pressure

lbs Time- Started:

PSI

Complete:

Time

Time Mix er Secured:

Waste Setup Time:

Time Fi l lhead Removed: Time Liner Capped:

Only Cap Liner With Utility Representative's Approval:
a%

Comments and Observations:

Date Liner Shipped/Shipment Number:

Operator's Signature:

Utility Representative' Signature

Ti tie:

Date:

Date:
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PT-51, Rev. 8 (Addendum C), March 10.

1988'"'DDENDUM

C

PROCESS CONTROL PROGRAM

FOR SOLIDIFICATION OF AP AND BEAD RESINS OR 1V<3/ CATION
&EAD RESINS
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PT-51, Rev. 8 (Addendum: C) March 10, 1988 —

.; .;,

1 ~ 0 PREREQUISITES - - - -* ~ ~; ~ " == ~.-.-..-. - - ~ ~,~

A sample solidif ication shall be performed before
attempting to perform a full scale liner
solidification.
The PNSI operator shall ensure that a Radiological( W

Permit has been issued for the performance of ~ the
sample verif ication activity and that adequate person-
nel monitoring and radiation detection equipment is on
hand.

The PNSI operator shall ensure that all
terials and equipment are 'on hand prior
the sample verification. Suggested equi
terials for the test are as listed below:

I

necessary ma-
to beg> nning

pment and ma-

6 — ~00 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
sol idi f icat i on.

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.

2 ~ 0 SAMPLE VERIFICATION

2. 1 Record the information obtained during sample verifica-
tion on the Sample Verification Worksheet.

2 ~ 2 Provide a waste sample (si "e to be specified by the
plant) to the plant staff for isotopic analysis.
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PT-51, Rev. 8 (Addendum C) t1ar ch 10, 1988

~ ~ V Pl ace ' sampl e of * the waste in the beaker so that the
resins are at the 200 ml level with the liquid solution
iust covering the resins. Thxs may necessitate pouring
off some of the liquid solution.

2 ~ Record the initial pH,
of the waste sample.

radiation level'nd temper ature

108 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 Enviro-
stone to the time that the mi..ture thickens such that.
mixing is no longer required (mix time) and the time
from the start of adding the Envirostone to the time
that the waste i s f irm to the touch (setup time) .
Additional Envirostone can be added i f necessary to
achi eve a satisfactory end product ~ However, i f
addi ti anal 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 adjusted.

If the waste setup time is less than ~0 minutes i f a 50
cubic foot liner is being used. is less than 60 minutes

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. 05% of Envirostone Nt to adjust the
waste setup time to the minimum time requirement for
the liner si"e being used. Increase the amount of
retarder added to the sample until the desired setup
time is achieved.

2 ~ 7 If the waste setup time is longer than operationally
desired. add accelerator to the 200 ml waste sample at
a rate of Accelerator Nt = 1.0% of Envirostone Nt to
adjust the waste'etup time to the maximum time. In-
crease the amount of accelerator to the sample until
the desired setup time is achieved. C

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
unsolidif ied areas. The solidified sample should be
hard, homogeneous and of uniform coloration.

2.10 Set sample(s) aside for future disposal.





F'1-51. r'ev. 8 ikddenoum Ci l'larch 1i:), 1+89

FULL SCALE SOL JDlFIC4T1ON

A~ ter a sati sf actor v sampl e soi i ds f a cat i on has been
performed. determine the appropr1 aze amount

ot'dditiveand Envirostone to be added to the full scale
liner sol dificatx on

,
using the Solidification

Nor I:sheet.
"s

Af er dete. mining the appropriate volumes to be adoed
to the Liner. tne ful l scale solidi f icatxon should be
performed usina the system operat'no procedures
(Ref er ence ". 4) and the,Sol x di f i cati on, Goer at1ons
Logsheet should be f l l led ut.
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F'T»51. Rev. 8 (kid«ridum C ~ March 10, iv88,-

5~MF LE VEr IF I C~ T I QN WORE.".StlEE"<
FQ.: 5GLIDIFICATION OF AP AND &E'D RESINS

QF: 16<.':. C~ T ION &Eau RES I N5

Operator:
rj.Utility/Location/

Da>e No.:

Waste Type:

Waste Sample From/By:

W -"e Temoerature: Was e pH: Sample Rad Level:
F' lysi cal Char .c et l st 1 cs
cl ari ty. etc. ):

(vi scosi ty. col or. seo] mentati on.

Sample Proportions:

Was =- Sample

MP/Cat i on Res> n Ratl o ml /

ml

ml

pH

Chemical Additives(if required)

Envirostone

Accelerator (if required)
gm

gm

Blend the required chemical additives (if any) thoroughly in-o
the waste before adding the Envirostone.

Blend the required volume of Envir ostonc into the waste and
record the time thE'ddition s arts:
Record the time when the mi::ture viscosity increases to the point
when the mixer is secured: (1)

Record the time when the mi::ture is f irm to the touch:
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PT-51. Rev. 8 (Addendum ') March 10. 19BB

~
'P and Bead Resins — Sample Veri f'ication'orksheet (continued)

Sample Results:

time (I):
~

'etup time (2):

minutes

minutes

Fr ee Wat r'. i f any:

~ Relative set (sof t, f irm. very hard):
Observations:

Sample proportions and solidification results acceptable forcalculatio'n of large scale solidification ratios: yes no

Isotopic results of sample:

0
Solidification Efficiency (Waste Volume/Solidified Volume):

Operator's Signature:

Utility Representative's Signature:
'I

Title:

Date:

Date:
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PT-51, Rev. 8 (Addendum 'C) Inarch 10, 1988

SOLIDIFICATION WORf(SHEET
FOR SOLIDIFICATION OF AP AND BEAD RESINS

OR 100% CATION BEAD RESINS

Operator:

Utility/Location:
Waste Type:

Date: No.:

Satisfactory Sample Verification No:

Solidif ication Efficiency:
Container Model:

Date:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (with 2" safety margin):

Waste Volume:

cf

cf
Waste Height in Liner:
(Waste Full/Level Bubble Tube to be set at this height)

in

Weight of Envirostone to be added to the liner (Use the values

1 determined from the Sample Verification Worl<sheet):

gms oi Envirostone in sample/ ml of waste in
samp1 e

6=.38 = lbs of Envir ostone/cf 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 to the next 100
pound increment thus allowing full 100 pound bags of
Envirostone to be added to container.
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PT-5J. Rev. 8 (Addendum=.C) . Narc h ) i.. 19S- (-;,. ~ =,.

SOLIDiFICATION WOR)'.,SHEET
FOR SOLIDIFIC"TICN OF -P ND READ RESINS

OR 1O~.~i.'AT'ON BEAD Rl SINS
ontinued)

DPV'HEMICAL ADDIT i VES

Chemical Additive:
Weight af chemical
from the Sample Vera

to ae added ta the

loaner

(use the values
f i cat i on Wor ksheet):

=ama1 e
cms chemi c al in sampl=/ gm= Envir os-ane zn

lbs Envxrastane to ae acaed ta the
lb Chemic .1 ACd:tive

.' ner

Chemi ca i Addi t i ve:
Weight af Chemical to be adced to the liner (u e tne value=
fram the Sample Verification Wor):sheet):

sample
chemical ''n samp e/ ams Envi. astane in

lbs Envirastone ta be added to the liner
lbs Chemical Acditive

WET CHEYiiCAL ADDITIVES

Chemical Addi tive:
Volume of chemi cal
fram the Sample Veri

ta be added to the liner (use the values
fication Worksheet):

ml chemical in sample/ m waste in sample
iY cf waste to be added to the liner
x 7.4S = gallons .Chemical Adaitive

Chemi cal Addi tive:
Volume of chemical to be added to the liner (use the values
from the Sample Verificatian Worksheet):

ml chemi c a 1 i n samp 1 e/ ml waste in sample
cf waste to be added ta the liner

7 aallon Cnemical Additive

Operata~'s Signature:

U:lity Pepresentative's Sicnature:

Dat =-:

Date'age
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PT-51, Rev. 8 (Addendum C) March 10. 1988

PNSI SOLIDIFICATION OPERATIONS LOGSHEETt Operator:

Utility/Location:

Date! No.s

Liner Serial No.:

Waste Type:

Waste From!

Solidification Worksheet No:

Waste Volume Added:

Hei qht of Waste:

Time Mixer Started:

cf: Time Completed:

Inches From Inside Bottom of Liner

Hydraulic Press:

Wet Chemical Added (List):
qal
gal

Dry Chemicals Added (List):
lbs
lbs

time completed
time completed

time completed
time completed

h,l Waste Condi tioner Added:

Envirostone Added:

Type:

lbs: Time Started:

lbs: Time:

Complete:

Mixer Hydraulic Pressure PS I 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:

Utility Representative's Signature:

Title:

Date:

Date:
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ADDENDUM D

PROCESS CONTROL PROGRAM
FOR SOLIDIFICATION OF 0 IL

O.
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PT-51, Rev. 8"(Addendum D) March i0, 1988 .

I . 0 PREREQU IS I TES .'

sample solidification shall be performed befor e at-
tempting to perform a ful 1 scale liner sol xdification.

2 The PNSI operator shal 1 ensure that a -Radi ol ogi cal Work
Permit has been issued for ~b performance of the
sample verification activitP and that adequate person-
nel monitoring and radiation detection equipment is on
hand.

The PNSI operator shal 1 ensure tpat al 1 necessary ma-
ter i al s and equi pment ar e on hapd pri or to beginning
the sample verification. Suggested equipment and ma-
terials for the test are as listed below:

6 - 200 to 500 mL plastic beakers
6 — mixing spatul as
i — 500 gram capacity scale
50 ml — Envirostone Emulsifier
10 g — Envirostone Accelerator or Alum (if required)
10 g — Red Top Retarder or equivalent (if required)
1000 g — Envirostone
50g — Calcium Hydroxide (Lime)
50g — Boric Acid

0
NOTE: The waste and chemicals used to solidify the sam-

ple waste must be from the same containers or Tot
numbers to be used in the full scale
solidification.

i.4 A one-liter sample shal 1 be taken for sol i di ficati on 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 liner,
or may take the sample from the liner directly, after
the oil has been transf erred to the liner . If 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 mi x the samples together. in the same
ratio that will be mixed in the liner. The sample will
consist of 126.6 ml of oil. CThis will produce a total
sample si-e of 200 ml af ter 59.6 ml of water (or Boric
Acid concentrations up to 24 wt%) and 1~.8 ml of Emul-
sifier has been added. 3 The operator may also choose
to transfer the appropriate volume of waste oil, water
(or Boric Acid concentrations up to 24 wt%) 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 af ter it has
been established that the oil will solidify using the
standard formul as.

Page 2 of 9



PT-51. Rev. 8 (Addendum D)'- March 10, 1988

. 0 SAMPLE VERIF ICATION

2.1 After the materials ~ and equ>pment, as listed in the
prerequi si tes to this procedure. are verified avail-
able. a sample of the waste will be taken. The opera-
tor shall take the sample. as described above. When
the operate~ cPoses to tal:e the sample directly from
the liner. the 'iner should be f i 1 led to the nor mal
level for solidification of oil (see the appropriate
Liner Data Sheet) and the oil mixed for f ive

minutes'eforesampling. The sample can then be drawn directly
from the liner. A+ter the operator has conf irmed that
the waste oil pil'olidify in accordance with the
normal formul as, the water (or Bor i c Acid) and emul si-
fier can be added to the waste oil in the liner ana
mixed prior to taking the sample for solidification
verification. = The waste oil and the chemicals used to
solidify the waste oil must be from the same batches as
will be used in the full scale solidif ication. Record
the information obtained during sample verification on
the Sample Verification Worksheet.

Provide a waste sample (si=e to be soecified by the
plant) to the plant s af f for isotopic anal ysi s.

If the oi), water (or Boric Acid), and emulsifier have
already been blended together, ootain a 200 ml sample
of the mixture and ski~ to Step 2.6.

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

~ V Add 59. 6 ml of tap water (or Bori c Acid) to the waste
oil. If Boric Acid is used, it may be necessary to
adjust the pH using calcium hydroxide <lime) such that
the pH is between 2 and 6. Allow appro" imately 10 to
15 minutes for reaction time bef ore futher addi tions.

2.6 Add 13.8 ml of emulsif ier to the waste/water <or Boric
Acid) mixture and mix until emulsified as indicated by
uni form color ation wi thout streaking.

Add 125 grams of Envirostone to the waste mixture and
mix with a smal 1 spatula until the waste beains to
thicken. Record the time that mixing was required (mix
time) and the time from the addition of the Envirnstone
until the waste becomes firm to the touch (setup time).
Additional Envirostone can be added if necessary to
achieve a satisfactory end product. Ho~ever. if
additional Envirostone must be added, the waste
solidification efficiency must be redetermined and the
waste volume to be added to the sol idi f i cat i on 1 incr
may have to be adjusted.

0
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PT-51. Rev. 8 (Addendum D). March 10, 1988 ...

.8 If the setup tame is less than desired, add 0.05 grams
of Red Top Retarder to the 200 ml emulsified waste
mi>;ture, to adjust the waste setup tame to at least .0
minutes for solidification in 50 cubic foot liners.
The setup time should be adjusted to at least 60
mibutes for 14 cubic foot liner solidifications and toat"~least 90 minutes for larger liners. Adjust the

4 wdight of retarder added to the sample and continue to
per form sample soli di fications until the desired setup
time i s./obtained.

=.9 If the waste setup time is longer than is operationally
des red. the operator may add Envirostone Accelerator
or Alum in quanti ti es up to =. 0% of the wei ght of the
Envirostone added. The Accelerator or Alum should be
added after the waste mi::ture and Envirostone have been
thoroughly blended for a minimum of 5 minutes.

2. 10 Remove the solidified sample from the sample container
and visually evamine it for evidence of soft, porous or
unsol idi f i ed areas. The sol idi f i ed sampl es should be
hard, homogeneous 'and of uni form coloration.

2. 11 Set sample(s) aside for future disposal.
If a satisfactory sample solidi f ication cannot be ob-
tained using the waste oil/water(or Boric Acid) /emulsi-
f ier/ Envirostone mi,ture for 50/ solidification 'ef fi-
ciency, as listed in Steps 2.4 through 2.7, above.
repeat the sample solidification using the formulas for
45% solidification ef f iciency as listed below:

114 ml of oil
59. 6 ml of water (or Boric Acid)
12.7 ml of emulsifier
146 gms of Envirostone

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

3 0 FULL SCALE SOLIDI F ICATI ONS

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 Morhsheet.

After determining the appropriate volumes of chemicals
and Envriostone to be added to the Liner, the full
scale solidi f ication should be performed using the
system operating procedures (Ref erence 2.4) and the
Solidification Operations Logsheet should be filled
out.
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PT-51, Rev..8 (Addendum 'D) March 10, 1988

SAMPLE VER IF ICAT ION WORKSHEET
FOR SOLIDIFICATION OF OIL

Operator:
I

Ut i 1 i ty/Locati on:

Waste

Types'ate:
Ne. >

Waste Sample From/By:
I

r Waste Temperature: F Waste pH: Sample Rad Level:

Physi cal Characteri sti cs (vi scosi ty.
cl ari ty, etc. ):

col or, sedimentation.

Sample Proportions:

Waste Oil Sample mL

Water (or Bori-c Acid concentrati ons
up to 24 wt%) Added to Sample

Emul si f ier Added to Samp 1 e

Chemical Additives

mL

Envirostone gm

Blend the oil; water (or Boric Acid) and emulsifier toaether
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 mi>:ed for a minimum of 5 minutes..

Blend the required volume of Envirostone into the waste and
record the time the addition starts:
Record the time when the mi>:ture viscosity increases to the point
when the mi.er is secured: (1)

Record the time when the mi .ture is firm to the touch:

Page 5 of 9'





PT-51, Rev. - 8 (Addendum D) March 10 1988

Oi 1 Solidification — Sample Verification Worksheet (continued)

Sample Results:

Mi x t'i me (1): minutes

Setup time (2): minutes

Free Water (or Boric Acid), 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:

Sol idi ficati on Eff ici ency (Waste Volume/Sol i di f 1 ed Volume):

Operator' Signature: Date:

Utility Representative's Signature:

Title: Date:
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PT-51, Rev. 8 (Addendum D) March 10, 1988

SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF OIL

Date: No.:

Utility/Location:
Waste Type:

Satisfactory Sample Verification No:

Solidification Efficiency:
Container Model:

Date:

SLE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (with 2" safety margin):

Oil Volume to be Added to Liner:
Oil Height in liner:
Water (Boric Acid) to be added to the Liner (Use
determined from the Sample Verification Worksheet):

cf

cf

in

the values

0
ml oi water ior Bor ic Acid> in sample/ mi of oil

i n sampl e

inches of, oil to be added to the liner
inches of Water (or Boric Acid) to be added to
the Liner.

Oi 1 Height
Inches

inches + Inches of Water (or Boric Acid)

inches Height of Water (and Oil) in Liner (Water
Level Setpoint)

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

ml of Emul si fi er in Sampl e/ ml of Oi 1 x n Sampl e

cf of oil to be Added to the Liner >: 7.48

Gallons of Emulsif ier to be added to the Liner
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PT- 1, Rev. 8 (r"ddenoum Di March 10, -1 o88

DRY CHEMICAL ADDITIVES ~ .-. 2;, i( .p ~ „.,--

sample
gms chemical in sample/

lbs Envirostone to bc added to
lbs Chemical Additive

Chemical Additive
Weight of chemical to be adaed to the
from the Sample Verification Wort;sheet

1 incr iuse the values
) ~

I

gms Enviros 'n
c

the I incr

Chemical Additive:
Weight of Chemical io oe added to t'h e liner
from the Sample Verification Worksheet):

'L use the Ialue=

sample
gms chemi cal in sampl e/ gms En rirostone in

lbs Envirostone to be added to the liner
lbs Chemical Additive

WET CHEMICAL 4DD IT IVES

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

::. 7.48 =

ml chemical in sample/ ml waste i n samp I c
cf waste to be added to the liner

ga lons Chemical Additive

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

VI~

ml chemi cal in sampl e/ ml waste in sample
cf waste to be added to the liner

7.48 = gallons Chemical Additive

Wei ght of Envirostone to be Added to the Liner:

gms of Envirostone in Sample/
Sample

ml of Oi 1 in

8. i4 lbs of Envirostone/Gallon of Oil
Gallons of Oil to be Added to the Liner

lbs of Envirostone to be Added to the Liner

NOTE: Envirostone weiaht may be rounded up to he ne;;t 100
pound increment thus allowing full 100 pound bags of
Envirostone to be added to container.
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PT-51, Rev. 8 (Addendum D) March 10, 1988

PNSI SOLIDIFICATION OPERATIONS LOGSHEET
OIL SOLIDIFICATION

Operator: Date: No.:

Utility/Location:
Waste Type:
Waste From!

Sol idi fi cat i on Wor ksheet No:

Oil Volume Added to Liner: Time ompleted:
Height of Oil: Inches from Inside Bottom of Liner
Water (or Bor ic Acid) Volume Added to Liner:
Time Completed:

Height of Water (or Boric Acid) and Oil:
Inside Bottom of Liner

Inches from

Emulsifier Volume Added to Liner:

Time Mixer Started:

Time Completed:

RPM'et

Chemicals Added (List):
gal
gal

time completed
time completed

Dry Chemicals Added (List):
lbs
lbs

Envirostone Added:
Accelerator Added:

Mixer Hydraulic Pressure:

time completed
time completed

1 bs: Tx me Added:
lbs: Time Added:

PSI

Complete:

Time

Time Mixer Se cur ed:
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:

Utility Representative's Signature:

Title:

Date!

Date:
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ADDENDUM E

PROCESS CONTROL PROGRAM
FOR SOLIDIFICATION OF BEAD RESINS AND BORIC ACID

OR CLASS A GRANULAR ACTIVATED CARBON AND BORIC ACID
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PT-51, Rev. 8 (Addendum E) March 10, 1988

1. 0 PREREOUISI TES ~ 4

2

bef ore
I incr

A sample solidification shall be performed
attempting to perform a full scalesolidification.
The PJpg operator shall ensure that a Radiological WorkPe~i ~ has been issued for the performance of the
sample verification activity and that adequate
personnel monitoring and radiation detection equipmentis on hand.

The PNP operator shal 1 ensure that al 1 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:

6 — i00 to 500 mL plastic beakers
6 — mixing spatulas
1 — 500 gram capacity scale
50g — pH Adjustment Additive (Example: &oric Acid, Cal-

cium Hydroxide. etc.)
10 g — Red Top Retarder or equivalent
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 orlot numbers to be used in the full scalesolidification.

1.4 A one-liter sample shal 1 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 shal 1 conf irm 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

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

2I 2 Provide a waste sample (si"e to be specified by the
plant) to the plant staff for isotopic analysis.
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F'T- 1. Rev. 8 <.Accenoum -Er I'1al cn 1'. ~ 19co

F'1 ace a <~0 ml samoi e'f dewa+ered beac resins or gran'-
ul ar acta vated carbon x n the beaker.

Note: If the rat>o of Boric Acid to bead resin or
carbon is to be increased. calculate the pro-
per ratios on the work sheet included xn this
addencum.

Add 4 wt/ (mav.) boric acid at 1S0 F until the liquid
level is at or slightly above the resin or activated
carbon level.

f 'dd the appropriate chemical additive,
ad iust the pH to between = and

i f requ rec, to

r dd 0. 1 orams retarder <Red Top) . i f requx red.

Thoroughly blend the waste and record the tame when
f i ni shed.

Add 117 g of Envirostone to the 200 ml waste sample and
mi:: the sample unti 1 the mivture begins to thicken.
Fccord the time from the start of add ng th=
Envirostonc to the time thar the mi;<ture thickens such
that mi::ing is no longer required <mi:: t'e) ano tne
+ime from the start of adding the Enviros+one to the
time that the waste is firm to the touch <setuo t me) ~

Additional Envirostone can be added if necessary to
achieve a satzsfac+orv end product. However, if
additional Envirostone must be added, the waste
solicification efficiency must be redetermined and the
waste volume to be added to the solidification liner
may have to be ad iusted.

2.9 If the waste setup time is less than '0 minute= if a 50
cubic foot liner is being used is less than 60 minutesif a 142 cu fi liner is being used, or is less than 90
minutes if a larger liner is being used, add 0.05 g of
Red Top Retarder to the 200 ml waste sample to adjus
the waste setup time. 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 accelera or to the 200 ml waste sample at
a rate of Accelerator Wt. = 1.0/ of Envir ostone Wt to
adiust the waste setup time to the ma;:imum time. In-
crease the amount of accelerator to the sample until
the desired setup time is achieved.

=. 11 Remove the solidifieo sample from the samole container
and visually e::amine it for evidence of sof t. porous or
unsolidified areas. Thc solidified samples should ne
hard, homogeneous and of uniform coloration.
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.1 Set samole s> assoc for future-dxsposas;:~

'. 1: Continue to ml:l samples unti 1 a satisf actory waste
product xs produceo. If a satisf ac or v sample cannot
be obtained the operator should contact the Regional
Operati on=- Manaoer bef ore proceeds ng.

FL~LL SCALE <OL I D IF I CAT IOI'jS

After a satisfactory sample solidification has been
performed. determine the aoproprzare amount of
additives and Envirostone to be added to the full
scale lzner soir.dzficat'ion using the Solidification
'@or >',ence~ .

er determin:ng h= aporoori ate volumes to be added
to ~he Liner. the full scale sol iaaf ication should bc
performed using the system operating procedures
(Ref erence 2. 4) and the Solidi f ication Operations
Logsheet should bc filled out.
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SA('lPLE VERI F I CAT ION WL'Rt'SHL'ET
FOR SOLIDIFICATION OF BORIC ACID AND BEAD RESINS

0 Operator: Date: No.:

Utili ty/Location:

Waste Type:

Waste Sample From/&v:

Wast e Temper at ure: F Waste pH: Sama-'e R .d Lsvel:

Physical
c ar: zv.

Characteristics (; scosity.
etc.'::

color. sedimentatior.

Samole Proportions:

Bead Resin or GranuIar Activated
Carbon — Dcwatercd

mL

Boric Aced — .4 wt% mL

Chemi cal Addi tives

Final pH

Envirostone

Accelerator (if requirec)

&lend the waste thorouohly (with pH adjustment additi ves.
retarder, or conditioners. if required) and record the time when
finished:

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

Record the time when the mi>:ture viscosity increases to the poxnt
when he mi~;er is secured: (I)
Record the time when the mi::ture is f irm to the touch:
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e '
Sample Verification Wor f:sh'eet . (continued)

Sample Results:

Ni x time (1): minutes

Setup time (2>: minutes

Free Mater, i f any:

Relative set (soft, firm, very hard):

Observations:

Sample proportions and solidification results acceptable for
calculation of large scale sol i di fi cati on ratios: yes no

Isotopic results of sample:

Solidification Efficiency (Waste Volume/Solidified Volume>:

Oper at or ' Si gnatur e: Date:

Utility Representative's Sionature:

Title: Date:

0
Page 6 of 9
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SOL I D I F I CAT IQN WOR)".SHEET
FQR SOLIDIFICATION OF BORIC ACID AND BEAD RESIN

Operator: Dat e No.:

Uti 1 i ty/'cati on:

Waste Type:

Satisfactory Sample Verification No.:

Solid f ication Efficiencv:

Date:
r

Cont ai ner Model:

~er i ~E L ~ NER D~TA SHEe,: r GR The. L ~ NE~ BE I Ntn QISE DI

Usable Liner Volume (u)i th 2" saf ety margin):

Volume — Bead Resin or Activated Carbon:

cf

ct

Volume — Bori c Aci d (0:/ Bead Vol . ): cf

Waste Height in Liner:

Total Waste Volume added to Lirier:
(Bead Resiri Volume '.. Boric Acid Volume)

Weight of Envirostone to be Added to the Liner (Use
determined from the Samole Verification Worksheet):

.the values

gms of Envirostone in sample/
sample

ml of waste in

O
;C 0» ~ ~t8

~ IA

I bs of Envirostone/c f of Waste

cf of waste to be Added to the Liner

lbe oi enviroetone to be edded to the .liner.

NOTE: Envirostone weiqht may be rounded up to the ne;:t 100
pound increment thus allowing full 100 pound baqs of
Envirostone to be added to cont, airer.
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SOLIDIF I~AT lUN WGRt.~HEE7
FOR SOLIDIFICATION OF BORIC ACID "ND &E "D RESIN

(Contanueo)

gms
samp 1 e

Chemi cal Addi tive
Weiqnt of chemical to be adoed, the 1inel (use the values
from the Sample Veri f i cati on~Worhsheet ):

chemical in sample/ gms Envirostone in,J

~ ~ lbs Envirostone to be addle> to the 1 oner
lbs Chemical Additive

Chem: cal Addi tive:
Wei qn>t of Chemical to be added to the liner (use the values
from the Samole Verification Worksheet):

qms chemical
sample

in samole/ gms Envirostone in

I ~ lbs Envzrostone to be added to =he liner
lbs Chemical Additive

WET CHEi'llCAL ADDITIVES

Chemi cal Addi tive
Volume of chemical to be added to tne liner (use the values
from the Sample Veri f ication Wori.sheet):

ml chemical in samole/ ml waste in sampl>
'I( cf waste to be added to the 'incr
- 7.~8 = qallons Chemical Additive

Chemical Additive:
Volume of chemical to be added to tne line.- (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. 68 gallons Chemical Additive

Ooe. ator's Siqnature:

Utilitv Pcpresentative's Sionature:

Date:

Titles Date:
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PNSI SOLIDIFICATION OPERATIONS LOGSHEET

Operator:

Utility/Location:
f

Liner Serial No.:

Waste Type:

Waste From:

Solidification Worksheet o:

Date: No.:

Waste Volume Added: cf: Time Completed:

Height of Waste:
of Liner

Inches From Inside 8ottom

Time Mixer Started:

Wet Chemicals Added (List):
gal
gal

Hydraulic Press:

time completed
time completed

Dry Chemicals Added (List):
lbs
lbs

time completed
time completed

Waste Conditioner Addeda Type: lbs: Time:

Envirostone Added:

Mixer Hydr aulic Pressure PSI Time

lbe: Time Started: Complete:

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:

Utility Representative's Signature:

Date:

Date:
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'.

~.i PREREOVI SI TES

1. ' samole solzdifzcatxon shall be performed before
attempting to oeriorm a full scale liner
solidifi,cation.

1 ~ 2 ThE PNSI oner atar shal 1 ensure that a Fadi ol ogi cal vJork
F'ermit has been issued for the performance of the
sample veriiicat]on activity and that adequate
personnel monitoring and radiatian detection equ]pment
is an hand.

The Pl'!SI aoe. star hal 1 ensure that al 1 necess-,ry
material= and eci."pmen are on hand pr cr to beainnina
the sample ver] —"..'cation. Sugaested eau'.pment and ma-
teri-'=- for the tesL are as 1]sted below:

i00 to 500 mL plastic beakers
o — mixina spatula

<00 oram caoacltv scale
50g — pH Ad iustment Additive (E::amble: Boric Acid. Cal-

cium Hydro::ide. etc.)
10 a — Fed Tao Fetarder or equivalent
1300 a — Envi. asxane
0 a — Acceleratar. Alum or equivalent (xf required)

WQTE: The waste and chemicals used to soiidiiy the
samole waste must be fram the same containers or
lot number= ta be used in the full scale
sal i dx f x cati on.

1.4 one-I 'el sampl e shai 1 be taken iar sol idi f i cation in
the laboratory irom the boric acid tank. Due ta the
impor ance oi obtaining a representative sample for use
in the verification procedure. the ooeratar shall
confirm that the contents of the waste form to be
solidiiied have . been adequately mixed and that the
sampl e i s a pal of - a hamogeneousl y mi:.ed waste batch

2. 0 SAMPLE VEP IF ICAT ION

2 ~ 1 Record the initial pH. radiation level and temperature
of the waste samples.

~ ~ Provide a waste ample (si=e ta be soecified by the
blant) to the plant staff -:or isotopic analysis.

~ . ~ Place a 00 ml sample af 24 wt/ (ma>;. ) baric acid at
180 F in the beakel

2.4 Add the appropriate chemical additive. xi reauired, to
adjust the pH to between 2 and a.

C'
4! Add 0. 1 arams retarder (Red Too) . i f reaui red.
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~ 6 Thoroughly blend the waste.and record the time 'when
f ini shed.

.7 Add 162 g of Envirostone to the 200 ml waste sample and
mi:; the sample until the mi:cture begins to thicken.
Record the time from the start of addinq the
Envirostone to the time that the mivture thickens such
that mi::ing is no lonoer required (mx>: 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 i f 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 solxdification liner
may have to be adjusted.

2.8 If the waste setup time is less than 0 minutes if a 50
cubic foot liner is being used. is less than 60 minutesif a 142 cu ft liner is being used, or is less than 90
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 liner si"e 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 operational ly
desired, add accelerator to the 200 ml waste sample at
a r ate of Accel er ator Wt = 1. 0/ of Envirostone Wt to
adjust the waste setup time to the ma~imum time.
Increase the amount of accel erator to the samp1 e unti l
the desired setup time is achieved.

Remove the soli di f i ed sample from the sample container
and visually e>:amine it for evidence of soft, porous or
unsol idi f i ed areas. The sol i difi ed samples should be
hard, homogeneous and of uni form col orati on.

2. 11 Set sample(s) aside for future di sposal.

2e 12 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 bef ore proceeding.

w ~ 0 FULL SCALE SOL ID IF ICATIONS

'. 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.
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After determining the appropri ate'olumes of'etarder
and Envirostone to be added to the Liner, the ful l
scale solidification should be performed using the
system operating pr ocedures (Reference 2.4) and the
Solidification Operations Logsheet should be filled
out ~
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SAI'1F'LE VEF. IF I C~ T I ON WORiiSHEET
FOR SQLIDIF ICATION OF BORIC ACID

Operator:a Date: No.:

Uti I i ty/Locati on:

Wa te Type:

Waste Samnl e From/By:

Waste Temoerat«re:

i'hvsi cal Ch<aracteri "= ics
c al 1ty, e~c ~ ) e

was <.e QH

'.VI scosl zy,

Samol e Rad Lev

col or. sedimental. on.

Sample Prooorrion

Boric Acid — =4 wt/

0
Chemical Additives

Final pH

Envirostone om

Accelerator (i f required) om

Blend the waste thorouohly (with pH ad iustment additives,
retarder. or conditioners, if requi-red) and. record the time when
finished:

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

Record the time when the mi.ture viscosity increases to the point
wher the mi::er i secured: (I)

Recor d the time when the mi;:ture is firm to the touch:

Paoe 5 of 9



PT-51, Rev. 8 (Addendum,, F) March 10, 1988

Sample Ver ification Worksheet (continued)

Mi,", time (1):

Setup time (2):

~mjnutes

minutes

Free Water, if any:

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

Sample proportions and solidification results acceptable forcalculation of large scale soli di f ication ratios: yes no

Isotopic results of sample:

0
Solidification Efficiency (Waste Volume/Solidified Volume):

Operator's Signature:

Utility Representati ve' Si gnature:

Date:

Title: Date!
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SOLIDIFICATION WOR)~SHEET .

FOR SOLIDIFICATION OF BORIC ACID

Operator: Date. No.:

Utility/Location:
Waste Type:

Satisfactory Sample Verification No.!

Sol i di f i cati on Eff i ci ency:

Container Model:

Date:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (with 2" safety margin):

Naste Volume

Waste Heioht in Liner

cf

in

Weight of Envirostone to be Added to the Liner (Use the values
determined from the Sample Verification Nor):sheet):

gms of. Envirostone in sample/
sample

ml -of waste in

62. ~8 = lbs of Envirostone/cf 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 to the ne>:t 1CD

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

DRY CHEMICAL ADDITIVES

Chemical Additive

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

sample
gms chemi cal in sampl e/ gms Envirostone in

lbs Envirostone to be added to the 1 in'er

lbs Chemical Additive
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SOL IDIF ICAT ION WGR). SHEET
FOR SOLIDIFICATION OF BORIC ACID AND BEAD RESIN

(Contxnuedi

DRY CHEMICAL ADDITIVES — continued

Chemi cd'g Addi t i ve:
Wee ght of Chemx cal to be added to the I x ner (use the
from he Sampl e Veri f cat>on Worhsheet):

va 1 ues

gms, chemical in samole/ gms Enviros~one a n
sampl e

lbs Enviro«tone to be adoed to the liner
1 bs Chemi cal Addi ~ i ve

WET CHEMICAL ADDITIVES

Chemic:I Additive
Volume of chemical to be aoded to the liner (use the values
from the Sample Verification !~Jorksheet).

' t
ml chemical >n «ample/ ml waste
cf waste to be added to the liner

r.48 = ga'I ~ one Chemical Additive
in sampl e

Chemical Additive:
Volume of chemical
from thc Sample Veri

to be added to the liner (use the values
f ication Worksneet):

ml chemi c a 1 in samp 1 e/ ml waste in samplecf waste to bc adaed to the liner
7. <8 gal I on Chemi cal Additive

Operator's Signature: Date:

L(tilityRepresentative's Signature:

Date:
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PNSI SOLIDIFICATION OPERATIONS LOGSHEET

Operator: Date: No.:

Uti I i.ty/Location:

~
~ Liner Serial No.:

/
Waste Type:

rWaste From:

Solidification Wor):sheet No:

Waste Volume Added:

Height of Waste:

Time Mixer Started:

Wet Chemi cal s Added (List):
gal
gal

cf: Time Completed:

Inches From Inside Bottom of Liner

Hydraulic Press:

time completed
time completed

Dry Chemicals AddedtJ

Envirostone Added:

(List):
lbs
14s

time completed
time completed

ibe: Time Started: Cdmpiete:

Mixer Hydraulic Pressure PSI 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:

Utility Representative' Signature:

Title:

Date:

Date:
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ADDENDUM G

PROCESS CONTROL PROGRAM
FOR SOL ID IF ICATION OF BEAD RESINS

OP. CLASS A GRANULAR ACTIVATED CARBON

Page 1 af 9



PT-51, Rev. 8 (Addendum 5) March 10, 1988

1. 0 PREREQUI SITES „- c "*.

0 1.1 A sample solidification shall be performed
attempting to perf orm a ful I scale
sol i di f icati on.

bef ore
liner

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

The PNSI operator shal 1 ensure that al I necessary
materials and equipment are on hand prior to beginning
the sample verifica ion. Suggested equipment and
materials for the test are as listed below:

6 — 300 to 500 mL plastic beakers
6 — mixing spatul as
1 — 500 gram capacity scale
50g — pH Adjustment Additive (Example: Boric Acid, Cal-

cium Mydroxide, 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 orlot numbers to be used in the full scale
sol idi f icati on.

1.4 A one-liter sample shall be taken for solidification in
the laboratory from the'torage tank or sol.idification
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 i s a part of a homogeneously mixed
waste batch.

2. 0 SAMPLE VERIFICATION

2. 1 Record the initial pH, radi ati on level and temperature
of the waste samples.

~ ~ Pr uvide a waste sample (si "e to be specif ied by the
plant) to the plant staff for isotopic analysis.

2.4

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

Add water until the liquid level is at or slightly
above the resin or activated carbon level.
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Add the appropri ate chemi cal addi tive, i f required,
ad.iust the pH to between 2 and 6.

.6 Add 0. 1 grams retarder (Red Top), if required.

.7

2. 8

Thoroughly blend the waste and record the
f ini shed.

time when

Add 117 g of Envirostone to the 200 ml waste sample and
mix the sample until the mi:<ture begins to thicken.
Record the time from the start of adding the
Envirostone to the time that the mivture thickens such
that mi::ing is no longer required (mi:: time) and tfRe
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, 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 ad iusted.

=.9 If the waste setup time is less than 20 minutes if - ~<0

cubic foot liner is being used. is less than 60 minutesif a 142 cu ft liner is used, or is less than 90
minutes if a larger liner is beino used, add 0.05 o of
Red Top Retarder to the 200 ml waste sample to adiust
the waste setup time to the minimum time requirement
for the liner si=e being used. Vary the amount .of
retarder added to the sample until the desired setup
time is achieved.

".. 10 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 ma':imum time.
Increase the amount of accelerator to the sample until
the desired setup time is achieved.

2. 11 Remove the solidif ied 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. 13 Continue to miv samples until a satisfactory waste
product i s produced. If a sati sf actory sample cannot
be obtained the operator should contact the Regional
Operations Manager before proceeding.
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~. 0 FULL SCALE SOLIDIF ICATIONS

After a satisfactory sample solidification has been
performed, determine the appropriate amount of
addi tives and Envirostone to be added to the full scale
liner solidification using the Solidification Nor):sheet ~

After determining the appropri ate volumes~of Retarder
and Envri ostone to be added to the Liner, the ful l
seal e solidification should be per formed using the
system operating procedures (Reference 2.4) and the
Solidification Operations Loasheet ould be filled
out ~

~ .
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SAMPl E VER IF I Ce" T I O(I„WQR)~SHEET„.,
FOR SOL ID IF ICATION GF BEAD RESINS

OR GRANULAR ACTIVATED CAR&ON

Date: No.:

Utility/Location:
Waste Type:

Waste Sample From/&y:

Waste Temoerature: F

Phys] cal Characteristics
clarity. etc.):

I

Waste pH: Sample Rad Level:

(visco xrv. color. sea>ment ation.

Sample Proportions:

Bead Resin or Activated Carbon

Chemical Additives

Final pH

Envirostone

Accelerator (if reouired)

am

am

&lend the waste thorouohly (witn pH adiustment additives,
retarder, or conditioners, if reouired) and record ~ the time when
finished:

Blend the reouired volume of Envirostone into the waste and
record the time when finished:

Record the time when the mi::ture viscosi y increases to the point
when thc mi;:er is secured: \ A ~

Record the time when the mi sture is f irm to the touch.
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Sample Verification Worksheet (continued)

Sample Results:
I

Mi:: time P]:
im

minutes

mi,nutes

Free Water, if an

Relative set (soft, firm, very hard):

Observations:

I

Sample proportions and sol idi f ication resul t s acceptable for
calculation of large scale solidification ratios: yes no

Isotopic results of sample:

Sol idi f i cati on Efficiency (Waste Volume/Sol idi fi ed Volume):

Operator's Signature:

Utility Representative's Signature:

Date:

Title:
t

Date:
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SOLIDIFICATION WORKSHEET
FOR SOLIDIFICATION OF BEAD RESIN

OR GRANULAR ACTIVATED CARBON

Operator: Date: No.:

Uti.l,ity/Location!

Waste Type:

Satisfactory Sample Verification No.:

Soli f ication Efficiency:

Container Nodel:

Date:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (wi th 2" saf ety margin):

Waste Volume Beads or Carbon

cf

Waste Height in Liner:

Weiaht of Envirostone to be Added to the Liner (Use
determined from the Sample Verification Worksheet):

in

the values

gms of Envirostone in sample/
sample

ml of waste in

lbs of Envirostone/cf of Waste

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

lbs 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.
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SOLIDIFICATION WORI'SHEET
FOR SOLIDIFICATION OF BORIC ACID AND BEAD RESIN

(Continueo)

DRY CHEMICAL ADDIT IVES

Chemical Additive
Weight of chemical to be added to the liner (use the values
from the Sampl e Vera f i cati on Wor):sheet):

Qms
sample

chemical in sample/ oms Envirostone in

lbs Envirostone to be adoed to the liner
lbs Chemical Additive

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

values

sample
gms chemi cal in sampl e/ gms Envirosione in

lbs Envzrostone to be added to the liner
lbs Chemical Additive

WET CHEMICAL ADDITIVES

Chemi cal Addi tive
Volume of chemical to be added to the liner (use the values
from the Samole Verification Wor):sheet):

ml chemi cal in sampl e/ ml waste in sample
~ ~ cf waste to be added to the liner

7.48 = gallons 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
v cf waste to be added to the liner

7.48 = gal 1 ons Chemi cal Addit ive

Operator's Signature: Date:

Utility Representative's Sionature:

Title: Date:
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PNSI SOLIDIFICATION OPERATIONS LOGSHEETi Operator:

Utility/Location!
Liner Serial No.:

Date: No.:

Waste Type:

Waste From:

Solidification Worksheet No:

Waste Volume Added:

Height of Waste!

Time Mi,.er Started:

cf: Time Completed:

Inches From Inside &ottom of Liner

'Hydraulic Press:

Wet Chemicals Added (List)
gal
gal

Dry Chemicals Added (List)
lbs
lbs

time completed
time completed

time completed
time completed

Envirostone Added:

Mixer Hydraulic Pressure PSI Time

ibs: Time Bterted: Complete:

Time Mixer Secured:

Waste Setup Time:

Time Fillhead Removed: Time Liner Cappedr

Comments and Observations:

Only Cap LIner *With Utility Representat've's Approval.

Date Liner Shipped/Shipment Number:

Oper at or ' Si gn atur e:

Utility Representative's Signature:

Title:

Date:

Date:
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v ge,

ADDENDUM H

PROCESS CONTROL PROGRAN

FOR SOLIDIFICATION OF POWDERED RESINS
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1. 0 PREREOUI S I TES

1. 1 A sample sol i di f x cati on shal 1

attempting to perform asolidification.
be performed beforeful 1 scale I oner

1 ~ The PNSI operator shall ensure that a, Radpologlcal WorkPermit has been issued for the perfoi Oance of the
sample verification activity and that adequate~ person-
nel monitoring and radiation detection equipment is on

/
hand.

The PNSI operator shall ensure that al 1 ecessary ma-terials and equipment are on hand prior to beginning
the sample verification. Suagested 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
=0 o — Accelerator. Alum or equivalent (if required)

NOTE: The waste and chemicals used to solidify the sam-
ple waste must be from the same container s or lot
numbers to be used in the full scale
solidi f ication.

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 besolidified have been adequately mixed and that the
sample is a part of a homogeneously mixed waste batch.

2 ~ 0 SAMPLE VERIFICATION

Record the informati on obtained during sample veri f ica-
tion on the Sample Verification Worksheet.

~ 4 Provide a waste sample (si=e to be specified by the
plant) to the plant staff for isotopic analysis.
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PT-51, Rev. 8 (Addendum H) March 10, 1988

e ~ Pl ace -a 200 ml sampl e,of;waste in,a the beaker so that
the resins are at the 200 ml level with the liquidsolution just covering the resins. This will
necessitate al lowing the resins to settle. then
pouring off some of the liquid solution.

2 ~ 4

a ~ %J

.6

Record the initial pH,; rappti on l evel and temperature
of the waste sample.

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

1

Add 9~ g of Envirostone to +e 25 - ml waste sample and
mi:: the sample until the mL:<ture begins to thicker.
Record the time from the start of adding the Enviro-
stone to the time that, the mi:<ture thickens such that
mixing is no longer required (mi>l 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.

~ / I f the waste setup time i s less than 20 minutes i f a 50
cubic foot liner is being used, is less than 60 minutesif a 142 cu ft liner is being used. or xs 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 = 0.05% of Envirostone Wt to adjust the
waste setup time to the minimum time requirement for
the liner si=e 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 Acceler'ator Wt = 1.0/ of Envirostone Wt to
adjust the waste setup time to the ma;<imum time. In-
crease the amount of accelerator to the sample until
the desired setup time is achieved.

=.9 Continue to mi ~ 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.

"-. 10 Remove the solidified sample from the sample container
and visually examine it for evidence of soft, pol ous ol
unsolidified areas. The solidified sample should be
hard, homogeneous and of uniform coloration.

. 11 Set sampl e (s) asi de for future di sposal .
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3. 0 FULL SCALE SOLIDIFICATION

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 worl.sheet ~

After defer~'ning the appropri ate volumes of Retarder
and Envirostone to be added to the Liner, the full
scale soli di f i cati'on should be performed using the
system operating procedures (Ref er ence 2. 4) and the
Sol idifi cati on Operations Logsheet should be f i 1 1 ed
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1

Ooer ator:

SAMPLE VERIFICATION WQR).SHEE
FOR SOLIDIFICATION OF POWDERED RESINS

Date: No.:

Uti 1 i ty/Locati on:
. ~ w'.

Waste Type:

Waste Sample From/By:

Waste Te erature: F

Phvsical Character:stxc-
clarity. etc.):

Waste pH:

(viscosity,
Sample Rao Level:

color ~ sedlmentat1on

Sample Proportions:

Powdered Resin (Dewatered) ml

0
Volume with water added

Chemical Additives
ml

Final pH

Envirostone gm

Accel erat or (if required) Qm

Bl end the water added and any Chemi cal 'Addi tives thoroughly into
the waste before adding the Envirostone.

Blend the required volurrie of Envirostone into the waste and
record the time the addition starts:
Record the time when the mi:;ture viscosity increases to the point
when the miser is secured: (1)

Record the time when the mi>:ture is firm to the touch:

0
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Powdered Resins — Sample Verification Worksheet "('continued)

-
Sample Results:

Mi >: time (1): minutes

Setup time (2): minutes

r Free Water, if any:

Relative set (soft, f irm, very hard):

Observations:

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

Isotopic results of sample:

0
Solidification Efficiency (Waste Volume/Solidified Volume):

Operator's Signature: Date:

Utility Representative's Signature:

Title: Date:
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SOLI DIF ICATION WORKSHEET
FOR SOLIDIFICATION OF POWDERED RESINS

Operator: Date: No.:

Utility/Location:
Waste Type:

Satisfactory Sample Verification No:

Solidification Efficiency:

Container Model:

Date:

SEE THE LINER DATA SHEET FOR THE LINER BEING USED

Usable Liner Volume (with 2" safety margin):

Waste Volumes

cf

Waste Heioht in Liner:
(Waste Full/Level Bubbler Tube to be set at this height)

in

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

e

height>

Weight of Envirostone to be added to the liner (Use the values
determined from the Sample Verification Workshee't):

gms o< Envirostone in sample/
sample

ml of waste in

x 62. i8 lbs of Envirostone/cf of Waste

cf -of waste <Resin Only) to be added to the liner

lbs 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.
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PNSI SOLIDIFICATION OPERATIONS LOGSHEET

Operator:

Utility/Location:
Liner Serial No.:

Date: No.:

Waste Type:

Waste From:

Solidification Worl:sheet No:

Waste Volume Added:

Height of Waste:

Height of Waste 5 Mater Added:
of Liner

cf: Time Completed:

Inches From Insi de Rottom of Liner

Inches From Inside Rottom

Time Mixer Started: Hydraulic Press:

Met Chemicals Added (List)
gal
gal

time completed
time completed

Dry Chemicals Added (List)
lbs
lbs

time completed
time completed

Envirostone Added:

Ni xer Hydraulic Pressure

1bs: Time Started:

PSI

Complete:

Time

Time Mixer Secured:

Waste Setup Time:

Time Fillhead Removed: Time Liner Capped:

Only Cap Liner Withe pili.fy Representative's Approval:
~ ~

Comments and Observati ons:

Date Liner Shipped/Shipment Number:

Operator's Signature:

Utility Representative's Signature:

Title:

Date:

Date:
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