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Initial Entry for Scientific Notebook 800

This notebook contains work for Radionuclide Transport (RT) in both the saturated zone
and unsaturated zone (ISIs 20.06002.02.242 and 20.06002.01.232 respectively). RT is
concerned with identification of key geochemical processes that may control radionuclide |
transport at Yucca Mountain.  Radionuclide retardation is dependent on the :
hydrochemistry and mineralogy along the groundwater flow paths from the proposed
repository.  Typical activities associated with these investigations would include — i
conducting laboratory batch sorption experiments, collecting field samples, and analyses
of field samples.

Current experimental activities are focused on laboratory batch sorption experiments that
incorporate materials (groundwater and sonic corings) from the Yucca Mountain region -
and materials (simulated groundwater) based on the chemistry of the Yucca Mountain
region materials. The objective for the sorption experiment is to determine the sorption
capability (Kd or sorption coefficient) for a particular radionuclide, solid material and
solution typically over a range of pH values. Tasks typically include the following:

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

e Preparation of reference solutions _
Cation (Div 01), inorganic carbon (GED) and pH analyses (GED) of reference
S()luti()ns .......................................................... ‘:
Preparation of experimental solutions

e Liquid Scintillation Analyses (GED) of experimental solutions :

Further details of these tasks are recorded in initial and in-process entries.

This scientific notebook (SN) is a continuation of SN 742. That notebook concludes with
Sample List/Chain of Custody documents used for delivering samples to Div 01. The
initial entry for the NC-EWDP-19PB and NC-EWDP-22PC With and Without Calcite
Sorption Experiment is in 742/45-46 (also see 800/10). SN 800 will start with a summary —"~
initial entry of the NC-EWDP-19PB and NC-EWDP-22PC With and Without Calcite -+
Sorption Experiment.
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SAMPLE LIST/CHAIN OF CUSTODY Requested Turnaround:
2 g s, / % // 7~ /:/ /7)/ Southwest Research Institute® 8 2Weeks
% / vz i (/ Chemistry and Chemical Engineering Division 'J 3 Weeks
g 6220 Culebra Road X 9_‘? fe'? e
= C} / 5 7 San Antonio, Texas 78238-5166 —
*? Client Purchase Order/Other iD Site/Zone ID SwRI Contact
% 1K
5 W % o
© D 20 Analyses Requested Dﬂ/ T2 ))
REMARKS
L 2 Preservation
3 £ - Y / a=HClto pH <2
8 5 28 \4 SQ? Jovb -~ [Re 00 [o b = HNO, to pH <2
-8 § g | B Q™ ¢ = HySO4 to pH <2
35| 3 8| 2| 8 [ W; d = NaOH to pH >12
238 2 ’; 2 8 RS e = Cool (4°C_t3°C)
Sample ID § E § E § s X (1= Other (spe€ifyls /7.y 7+-¢
1922-GIA_ /4% W ' V20 Zj/ﬂfzj
LoIA v vz it €
LY2.A - ALt Pl s M
AlA ) / Iy DM//{’//(,//(/
A2 A - + >~ v W/ TeA
Wy A5 Ix
JUC - [ inderting
AlpS e 5‘/ )
=y
X 574
Matrix Types: Sample Types: Relinquished by (Print/Signature) Date Time
A - Air D - Duplicate
B - Biota ER - Equipment Rinsate Vi /s /2 ole sl W A /JA/ (/(['4 L] (oo
D - Dust ES - Environmental Sample Received by (Print/Signature) Date Time
E — Emission/Stack FB - Field Blank s
L - Liquid FD - Field Duplicate . )
P — Product MS — Matrix Spike Relinquished by (Print/Signature) Date Time
Sd - Solid MSD - Matrix Spike Dup
S - Soil T8 - Trip Blank
SED - Sediment ) )
T - Tissue Received by (Print/Signature) Date Time
W - Water
WP - Wv i
TempZ2 ¢ “C Therm#: D771 3 ) )
Relinquished by (Print/Signature) Date Time

Div ot COC Form 01-01 -001 Rev 8/02
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| SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
S 57/ e, // //{é} 7 // /7}/ Southwest Research Institute® 8 2Weeks s ;
g /) v 2.0 » . Chemistry and Chemical Engineering Division W, . 3 Weeks : L
2 -7 6220 Culebra Road X Wwe i ~
; g )l / b , San Antonio, Texas 78238-5166 L
. Client Purchase Order/Other ID Site/Zone 1D SwRI Contact
E\ D 20 | | NGt
° Z Analyses Requested ) ) DC-,‘-/ WY
REMARKS
2 g / Preservation
% § N 11 S Q? Joop — e oo / fo | BZhnos g‘:a;iz
' g~ = ;S04 t0 pH <2
8% s | & £ g N ™ W 3 = NaOH to pH >12
. X e = Cool (4°C22°C)
Sample 1D %E % é . !% ;6 . § h N, g}ﬂ@;&@gﬂhrnywc
1922 -(e/A FIus W e S \uutlevs ey
LolA e 1 =A% pz fitCrd €
LY2A /- P g‘ ' ALt OF 4 A
AlA ) / (=2 > —= bh Io) 774 £l
N2 A B il ~ 1/ =N | Yonso 74
% f\( | Kvdyze A5 WK
LI 4 NErIng 14|
A "/ 5 (ﬂ b
rahz:r Tybes: gan[l)ﬁla"'rytpes: Refinquished by (Pnnt/Slghature) o~ Date Time
- Air - Duplicate . :
B - Biota ER - Equipment Rinsate Mﬂ/" /a4 /2 0/,?% % /(t,é / J 'y (//04(1 )
IE) - léus‘t on/Stack 'E: - 'E:[n\;(i‘rosr;mekntal Sample Received by (Print/Signature) Date Time
~ Emission/Stacl ~ Field Blan Aq°
L - Liquid FD - Field Duplicate ‘ - )
:‘.’. Psroﬁ:ct ng M:Amt’:i Sglk:( $p Relinquished by (Print/Signature) o Date Time
- Sol - Matrix Spiké Dup ; .
S - Solt - TB ~ Trip Blank
SED - Sediment . .
L - 13\’33;,9 Recelved by (Print/Signature) Date Time
- Water ,
WP ;WI
TempaZ?.¢ ¢ Therm ¥ 071 o ,
Comments; /2 o ﬂ// P C/ff/ e - /;// z277 (Lf Relinquished by (Print/Signature) Date Time
ff X/0" 7/\,/ or // ’ /mL :
SN THZ, 7@— 7°7

Div 01 COG Form 01-01-001, Rev /02 ; : : ROS o R
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............................................................... Isiquid Scintillation Analyses Results for 19PB and 22PC with .. ..
and withoutﬁa-l-ei% Sorption Experimental Solutions S
m / a cr 7G /et NG, ' e
Task initially assigned to Marla Roberts -
2,” Ob_] ective . frmrm——
~ To determine the amount of neptunium in the experimental solution at theendof
- . .
" S the sorption experiments.
Y Initial Entry  742/45-46 and 800-10 e
d\ .................................................................................................

LSA sample preparation 742/64-69

Blank (one sample from simulated water with calcium): w Ca 742/64
Neptunium spikes (two samples) — Spike 61A1-11 and Spike 61A1-12 (742/64)
Four experiments derived from 4 solids and 1 type of simulated water
NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66 using simulated water =
with calcium S
NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite- 742/25 using ‘
simulated water with calcium

NC-EWDP-22PC-1005-Sonic Core Composite — 742/8 using simulated water I
with calcium
NC-EWDP-22PC-1005-Sonic Core Composite w/o Calcite- 742/25 using
simulated water with calcium '

Printout of LSA analyses following:

iy

7

S
~
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6/8/06 10:29:47 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 1 . 6/8/06 10:29:48 PM . QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2
Protocol# 15 - Pa_Np Exp AB.lsa User: Bertetti = Protocol# 15 - Pa_Np Exp_AB.lsa E User: Bertetti
........................................................ s s 30 Background CPM O (0-18.6 keV): 15.15 Date Processed: 6/2/06 S5:11:17 PM
Assay Definition- 14C Background CPM (0-156 keV): 21.77 Date Processed: 6/2/06 5:11:17 PM —
.. 3H Calibration DPM: 285000
Assay Description: 3H Reference Date: 10/29/99
___________ - S —— 1 4 C Ca 1 i b r at i on DPM : 1 3 4 1 O 0
Assay Type: Alpha/Beta [ — -
Report Name: Np_Pa Exp
Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_Exp_AB B Cyg;e éoﬁﬁiuéﬁie CPMA A:2S5% CPMB B:25% CPMa alpha2S% stzs 7
""""""""""""""""""""""""""""""" Raw Results Path: _C:\Packard\Tricarb\Results\Bertetti\Pa_Np_ Exp AB\20060602 1711.results MESSAGES ’ Bran K — B
coma"D?llmlted File Name: C:\?ackard\Trlcarb\Results\Bertetti\Pa_Np_Exp_AB\Np_Pa_AB.041 e 1 240.00 19.48 2.93 3.30 7.10 0.41 20.20 170.2 w4
Assay File Name: C:\Packard\TrlCarb\Assays\Pa_Np_Exp_AB.lsa o B e Zéﬁéﬁ§§;~ .........................
'''''''''''''''''''''''''''''''''''''''''''''''' Count Conditions- *—\ O, o ——— Missing vial 2. P[f h//ﬂ') {/f// 7 g !
: s 3 65.83 10.83 13.59 3.79 18.40 151.54 2.01 251.0/‘7%-’;2 —
Nuclide: NB/PA o o 4 67.66 9.98 14.40 3.64 18.74 147.40 2.01 270.0 77 P
: i 5 66.95 11.61 12.72 3.52  19.32 149.00 2,01 220.0 7 T 4% .
.......................................................... Quench Indicator: SIS T 6 1 66.10 o 11.80 12.62 4.02 17.57 150.88 - 2.01 250.5 ¥ - 2%
External Std Terminator (sec): n/a M 7 67.50 <= 10.90 13.38 3.90 17.82 147.75 2.01 275.5 7 -3a  __
— Alphaspoount Delay (min): 0.00 : v 8 66.98 12.27 12.15 3.73 18.49 148.93 2.01 228.37 %4
pha/Beta Standards: . ‘ 9 66.15 S 15.28 10.19 4.95 15.04 150.76 2.01 238.5° 7 )F .
"""""""""""""""""""""""""""""""""""" Low }?nergyf NP/PA U 10 67.10 0% 15 98 .77 5.43 13.98 14864 2.01 249.4 ¢~ b4
Count Time (min): 240.00 3 a 11 67.42 14.76 10.40 4.08 17.20 147.93 2.01 220.1”7 %5 —
Count Mode: Normal N P 66.30 14.82 10.44 5.04 14.83 150.44 2.01 242.67' ;%
Assay Count Cycles: 1 Repeat Sample Count: 1 s 13 65.27 :3 16.99 9.42 5.43 14.15 152.82 2.01 250.9 A
..................................................... #vials/sample: 1 Calculate & Reference: Off — 14 65.84 VA 18.16 8.90 6.04 13.07 151.49 2.01 241.6//- %
Background Subtract: On - 1st Vial > 15 67.59 19.98 8.16 6.59 12.14 147.57 2.01 251.7’/’/,7‘;- —
Low opN Threshold: off = o s - 16 67.46 \ 21.26 7.79 6.69 12.03 147.86 2.01 235.2" _ go
> 8 o Torporal OF , 17 65.59 14.31 10.79 4.88 15.25 152.07 2.01 242.9 % _gh e
.......................................................... igma erminator: On - Any Region o 18 66.20 & 13.49 11.29 4.91 15.12 150.65 2.01 256.1 7 _ g,
. 19 65.93 13.64 11.20 4.73 15.56 151.31 2.01 246.4 ‘' S
In Use Discriminator: 143 “ n 20 6443 14.86 10.55 5.43 14.23 154.81 2,01 250.7 % :Zf;
Redi , , \ 21 70.88 —— 18.70 8.42 6.36 12.18 140.69 2.01 247.97 ~7,
""""""""""""""""""""""""""""""""""""""""" £gions 1L UL Bkg Subtract 2Sigma % Terminator . g e 22 71.74 Z 17.63 8.77 6.47 11.98 139.00 2.01 256.17° _ // "
boa B 09’0 00-0 1St vial 0.00 2 . 23 69.52 20.83  7.81 8.00 10.50 143.45 2.01 264.4 " ") —
: Aloh 100 . st vial 0.00 e T 24 69.64 O 18.43 8.58 6.73 11.80 143.19 2.01 255.4” _ ,ia
pha 0.0 400.0 st Vial 2.00 S g 25 70.41 £ 36.68  5.11 14.09  7.25 141.65 2.01 275.24 7 5
.......................................................... . 26 68.77 |  35.87 5.25 13.04 7.69 145.00 .01 i
Count Corrections- o Missing vial 27. 1'2-——’—_2&__?‘5%—:7/4 N :{'Lg(//e 7,__~
. , . » P 67.77 g &11.82 12.47 4.69 15.47 147.19 2.01 295.1/Fh/0-/a
Static Controller: On Luminescence Correction: Off v 29 67.84 » §13.50 11.16 4.70 15.45 147.00 2.01 259.5/6/"1/,//1'/5 ________________________
Colored Samples: n/a Heterogeneity Monitor: n/a — 30 68 .88 ‘3 12,00 12.23 4.71 15.32 144.79 2,01 281.9 4 — 24
........................................................ Coincidence Time (neec): 18  Delay Before Busst (moen): 75 -~ 30 6888 12.00 12.23 $7 18,32 144.79 2.01 281.9 % — 2 L
Half Life- - R I 66.54 & 13.50 11.25 5.08 14.72 149.88 2.01 271.8 # —3ea
ait Lite 33 66.53 ¥ 12,93 11.66 5.31 14.26 149.90 2.01 285.6" ~34 .
........................................................ Half Life C . e e 3 68.08 V) 13,81 10.93 4.92 14.91 146.49 2.01 257.8% —4a
> Life Correction: Off _ 35 66.58 14.21 10.78 5.47 13.95 149.79 2.01 283.2#-4b —
Regions Half Life Units Reference Date Reference Time e T 36 71.59 w 11.12 12.83 3.50 18.86 139.29 2.01 235.3 % —Son
boa A Y 71.20 T 12.45 11.68 4.61 15.33 139.88 2.01 261.77 ~86
............................................. —  Alpha : 38 67.19 14.89 10.34 5.45 13,93 148.45 2.01 260.2 %~ ((pﬂgu
39 -69.01 13.98 10.76 5.22 14.20 144.51 2.01 255.07 & —
LFA Block Data —— e ——— 40 72.19 13.62 10.79 5.23 13.90 138.12 2.01 262.2 :72‘
Software Version IC: 2.11 41 71.93 13.90 10.62 5.05 14.27 138.63 2.01 261.9 —7/6 ...
...................................................... Software Version EC. 1 31 e — 42 68.43 17.20  9.13 7.26 11.29 145.74 2.01 291.97 = fgf
Instrument Model: Tri-torb 3100TR 43 67.55 16.85 9.34 5.80 13.29 147.64 2.01 251.7" 757 S
Inst t Serial ar Y ' 67.13 16.54 9.50 5.92 13.14 148.59 2.01 257.17 " ‘5,
astrument Serial Number: 405314 : 45 66.61 16.99 9.33 6.56 12.27 149.72 2.01 270.9 ~ T ' ..
3H Chi Square: 21.73 Date Processed: 6/2/06 S5:11:17 PM — 46 66.41 16.56 9.54 6.84 11.93 150.22 2.01 280.4 7/ — loa
""""""""""""""""""""""""""""""""""""""" 14C Chi Square: 11.24 Date Processed: 6/2/06 5:11:17 PM 47 67.92 17.27  9.13 6.99 11.64 146.84 2.01 277.8¢s —/0b
3H E*2/B (1~-18.6 keV) : 281.02 Date Processed: 6/2/06 5:11:17 PM e ———— e i 48 o 70.37 . 34.37 5.35 13.49 7.45 141.71 2.01 271.0 YV l/en
— INvenTor 14C E*2/B (4-156 keV): 532.37 D : 111 \ INVENT, - =5 % . . . : . . . A
INVENTOF </ ) : ate Processed: 6/2/06 5:11:17 PM b 49 71.60 34.09 5.34 12.94  7.58 139.26 2.01 270.17 " ;5%
3H Eff1c1ency (0-18.6 keV): 65.26 Date Processed: 6/2/06 5:11:17 PM 50 71.36 36.20 5.13 13.08 7.54 139.73 2.01 260.1 A “
o l4c Efficiency (0-156 keV): 96.39 Date Processed: 6/2/06 5:11:17 PM ey 73.88 34.98 5.17 13.64 7.23 134.96 2.01 276.5 7' - /2b
piscLose IPA Background Date Processed: 6/2/06 5:11:17 BEM : c . : ‘ : : e -

Missing vial 52.
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Protocol# 15 - Pa_Np Exp AB.lsa

INVEN1

DISCLC

53 66.23
54 66.91
55 65.05
56 64.81
57 65.13
58 64.69
59 67.11
.60 67.78
61 66.34
62 65.96
63 67.10
64 66,59
65 66.89
66 67.11
67 66.64
68 66.51
69 © 70.06
70 70.64
71 70.64
72 69.58
73 69.36
74 68.82
75 68.96
76 69.09
Missing vial 77.
78 68.15
79 68.86
80 70.03
81 67.35
82 68.95
83 67.99
84 67.60
85 67.13
86 67.71
87 67.24
88 70.84
89 69.51
90 70.69
91 68.60
92 70.45
93 71.23
94 71.69
95 70.13
96 70.96
97 71.48
98 73.73
99 71.79
100 68.65
101 69.55

Missing vial 102.
Missing vial 103.

Missing vial 104.

105
106
107
108
109
110
111
112

113 .

114
115

56.55
68.66
69.33
69.30
68.82
68.10
68.39
69.13

67.03 °

65.95
€9.18

23.22
22.63
24.83
25.32
25.57
25.00
25.63
25.57
32.89
31.30
30.82
29.24
22.49
22.28
28.17
26.20
22.29
20.09
22.19
21.74
22.34
22.21
18.88
19.07

19.69
20.04
21.38
22.04
20.28
18.96
19.59
22.13
21.72
22.93
22.06
22.33
24.19
23.72
25.49
25.13
26.70
22.99
32.13
31.50
31.36
31.62
21.69
23.16

27.78
25.22
26.84
27.15
22.08
21.05
21.04
21.13
22.13
22.60
23.41

7.34
7.45
7.03
6.94
6.88
7.01
6.77
6.75
5.67
5.89
5.91
6.17
7.49
7.53
6.33
6.69
7.38
7.97
7.38
7.55
7.41
7.46
8.46
8.38

8.23

7.20

6.89
6.78
6.45
6.40
7.50
7.81
7.80
7.74

' 7.57

7.50
7.15

8.64
8.53
9.41
9.44
9.78
9.37

8.84
9.72
12.46
11.84
11.51
11.29
7.61
6.48
10.10
9.69
7.56
7.23

8.14
8.62
8.04
7.04
7.71

7.38
7.72

8.71
7.62
7.65
7.01
8.40

L~ 8.49

8.53
& 8.32
9.61
9.12
9.64
9.51
9.96
9.24
12.48
12.63
11.64
12.37
8.07
8.87

we - Do Mo‘f‘ Wse — See Qvo /[o

11.64
9.69
10.18
10.19
8.76
8.52
8.88
8.07
8.99

9 55

10.20
10.24

9.72°

9.72
9.48
9.717
9.98
9.34
8.05
8.33
8.42
8.55
11.06
10.26
9.18
9.44
10.87
11.17

10.32

10.38
10.00
10.51
11.50
10.7¢9

11.19
10.80
10.34
10.07
10.89
10.93
11.64
10.32
10.57
10.25
9.97
10.23
9.22
9.68
9.22
9.25
8.95
9.50
7.79
7.70
7.99

7.79

10.50
9.79

9.06
9.30
8.96
8.96
9.93
10.16

10 47
9.88
10.28
9.36

150.60
149.05
153.32
153.94
153.16
154.18
148.60
147.16
150.35
151.21
148.62
149.79
149.11
148.66
149.70
149.99
142.33
141.17
141.15
143.34
143.77
144.91
144.62
144.36

146.33
144.84
142.42
148.07
144.64
146.69
147.55
148.57
147.28
148.31
140.77
143.48
141.05
145.38
141.61
139.98
139.08
142.20
140.52
139.52
135.24
138.93
145.27
143.37

176.44
145.25
143.86
143.89
144,93
146.45
145,83
144.25
148.79
151.22
144.17

User: Bertetti

2.01 Eiili” —_mflé
0 €7.1 22101 e

A

[22PC i 7retet catevse |
2.01 268.822u/~/4
2.01 270.022/A/—/b
2.01 264.2 ~ —2a
2.01 264, 9/4*?5
2.01 270.4 % —3e
2.01 262.5 7 —%b
2.01 261.07 — 9~
2.01 258.6 “ ~ 7
2.01 266.2 ~ 5’2
2.01 268.0 7
2.01 259.1% ~ %
2.01 276.2 % “%0
2.01 249. 6”__7b
2.01 276.5” e
2.01 254.17 “
2.01 266.1 — &b
2.01 244, s",zgv
2.01 256.5" _ 7
2.01 262.97 "%
2.01 269.17 "%
2.01 270.7% "
2.01 250.87 T 7%
2.01 266.2¢

€/8/06 10:29:48 M

QuantaSmart (TM)

- 1.31 - Serial¥ 405314

Page # 4

Protocol# 15 - Pa_Np_Exp AB.lsa

User: Bertetti

° ——
Rd
\g\ | V9B fed ot fort
— 116 62.41 26.30 6.86 09 10.59 9.18 159.82 - 2,01 283.9/9mip-4b ‘
117 68.51 22.04 7.52 & 8.39 10.24 145.58 © 2,01 267.5 7 —S« .
118 68.94 23.68  7.10 ¥ 8.76 9.92 144.65 - 2.01 260.77 —5%
119 71.96 26.47  6.41 10.81  8.47 138.57 2.01 280.6 # - 74 .
120 59.48 32.91 5.96 ' 13.46 8.08 167.73 2.01 27.5#:.1L
Missing vial 121. (2200 tedel
122 71.10 24.39 6.85 & 9.03 9.58 140.24 .2.01 268.0 2Z2W/-//%
123 72.49 22.81 7.15 S  9.58 9.14 137.56 2.01 292.3 Z22ul/-//b )
Missing vial 124. — !
‘ Missing vial 125. » /r‘”——‘—___—___'_fj7 ..................
2 Missing vial 126. < , (9B <t
127 67.25 25.66 6.76 _2 10.05 9.17 148.29 2.01 276.6/u/o-C-/ R
128 68.65 23.76 7.10 £ ‘g.9g  9.78 145.32 '2.01 269.6/Tmi~(-2
129 66.30 24.66  7.01 | 9.35 9,68 150.42 '2.01 262.1 % —~¢ -3 ...
130 68.37 23.92  7.07 9.67 9.33 145.87 2.01 287.1 # —c -~
131 70.86 23.10 7.15 .y 9.55 9.25 140.73 2.01 287.74 — £ -5 —
132 68.45 25.87 6.67 o &£10.11 9.06 145.73 2.01 2771« —€-&
133 70.61 22.11  7.41 9.07 9.58 141.23 2.01 277.04—-C-7 ...
134 67.69 24.92  6.89 9.93  9.21 147.32 2.01 279.8% — < ~&F
135 65.96 24.63 7.03 4o 9.72 9.46 151.20 . 2.01 274.9 4 —¢c-7 _—
136 68.60 25.38  6.76 .~ 10.11  9.05 145.39 2.01 274.6/ —¢~/¢
: 137 70.70 43.78  4.51 16.67  6.53 141,03 2.01 268.87—¢~7//
138 71.83 44.89  4.40  17.15  6.37 138.81 2.01 268.5 " —c—/Z
Missing vial 139. -— —
Missing vial 140. Jires!
Missing vial 141. QY2 <<
142 1.29  1509.98 4.56 576.54 - 7.35 7814.32 1.99 272.6 (o/A/=//
143 1.23  1652.07 4.46 652.79  7.08 8166.26 2.00 275.6 lo/A/-/2
i
' \ ey

2.01 273.222n/0-14
2.01 268.8 " —Z«
2.01 282.47 — 24
2.01 267.6 7 —Zu
2.01 275.7 % —34
2.01 255.2 /1 —if,
2.01 272.6 7 — 46
2.01 266.27 5 A
2.01 270.4 - 54
2.01 278.4 7' — o
2.01 265.57 —&h
2.01 269.4  — Zeo-
2.01 268.2 7 /&
2.01 271.6 //—d;?
2.01 262.87 ~ ¢
2.01 261.87 ~ A%
2.01 283.7 )
2.01 271.3 7 — W~
2.01 280.6 j’://gi
2.01 266.17 <977
2.01 269.0 A
2.01 274.9 7 — /2«
2.01 266.8 7 — /24
e e e
//9/75/////15/
2.01 289.7/9n/-Fa
2.01 267.0/ /-5
2.01 265.7/Fn/ ~Fa
2.01 267.3/9n/- 74
2.01 269.6 /94t -/a
2.01 278.9/9/¢ /5
2.01 281.1 » -2&
2.01 267.8 7 — 24
2.01 280.9 7 —Fa
2.01 275.3 7 — 34
2.01 283.3 / — Y

INVENTOR SIGNATURE

PRINTED NAME

DATE

DISCLOSED TO AND UNDERSTOOD BY
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DATE
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PAGE : _ k] Evaluation of pH adjustments required for 19PB-0305-Sonic Core Composite with and without
f NC-EWDP-19PB and NC-EWDP-22PC With and Without Calcite T Calcite and NC-EWDP-22PC-1005-Sonic Core Composite with and without Calcite
Evaluation o - - - _ e, oo oo
' Sorption Experiment Results .

Pefsonnel initially assigned to task: Marla Roberts

e . Objective: Determine the amount of acid needed to add to experimental solution in order to reacha
" Initial Entry for Entire Experiment: 742/ 45-46 specific range of pH values for use in sorption experiments. -
. Samples: NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66 Previous Initial Entries of Importance: 742/45-46 and 800 /1,0 | et

WDP- - -Sonic Core Composite w/o Calcite- 742/25
NC-EWDP ;gllz}é (1)382-22?112 Core Comgosite —742/8 Sample info: NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66
NC-EWDP- P -1 005-Sonic Core Composite w/o Calcite- 742/25 NC-EWDP- 19PB.0305-Sonic Core Comaetc sme e, 742725
.................................................................... NC-EWDP-22Pc- So e

Water Used: 19PB-2 Simulated Groundwater with Calcium 742/41 NC-EWDP-22Pc-1005-Sonic Core Composite w/o Calcite- 742/25

) A Reagents: pH buffer 4 (Fisher SB98 lot # 041614)
..................................................................... . , - pH buffer 7 (Fisher SB108 lot # 044065)
—— Summary: After review of the results of the LSA analyses (742/6-9) and a review o_f : . PHbuffer 10 (Fisher SB 116 lot # 0440600
..................................................................... the recor de d masses an d pHS o f the experiment al S Oluti ons (7 42 / 4:8E_72) lt :_N 0 4 M HNO3 ( 69 6 /1 95) fOI' pH a djustment
was decided the data c911€cted from the ox penmen.t lsburiv:,l::g%efor;:f ° TM__—“ Equipment:  Orion meter 920A (sn 039518
within the experiment include, mass(g). dlscrepanm.es etw S bwered T L Thermo Orion combination clectrode 8103BN (ID 3G)
and ‘after’ weights, inconsistent pH adjustments with nitric acid low N - New Brunswick Scientific Gyratory shaker model G33 (sn 290127990) B —
the pH of the experimental solutions bleow a gsable range and the LSf s Mettler Toledo X205 DR (% 112 0ty 033
........................................................................ analys es of the Np-SpikCS were inconsistent with previous ana]yses 0O € Stir Plate
same Np spikes (61A1). ¢ Supplies: Polycarbonate centrifuge tubes with caps (50 ml capacity)
. The experiment will be repeated after an evaluatioq ofthe amount of pH Pipettes and tips -
djustment needed to add to the experimental solutions in order to create . S
s i 800/11-12 for information about =~ Procedure:
......................................................................... - pH values in the range of interest. See _ S Four pe centrifuge tubes were labeled: 19W, 19WO, 22W and 22WO. About 0.1g of ]
the pH adjustment. sediment was added to each of the tubes according to: 19W = NC-EWDP-19PB-0305-Sonic
,,,,,, Core Composite , 19WO = NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite, 22W = =i
r NC-EWDP-22PC-1005-Sonic Core Composite and 22WO = NC-EWDP-22Pc-1 005-SonicCore =
e — Composite w/o Calcite. Prior to sediment transfer, each sample container was rolled gently to
~_ M Sep006  Note: Defmiled Covvecting aclh L S avoid bias. Next, approximately 30 mL of solution was added. Bach tube was weighed and the :
} W M tssves Gle d eSCr ;\44 d n mass recorded (890/ 12). Using an eppendorff pipette 10 uL of 0.4 M nitric acid was added.
2 av — i The tube was weighed and the mass recorded. The tubes were uncapped and placed on an
>0y Nq’\ N v, 20066~ \?) . V\'ll\ { 0{/\ L ? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, activated shaker and left to equilibrate for a few hours. The addition of acid was a step-wise T ‘
) A ta \)‘ U(‘ L{A an L(J V\ 200, process, in which the tube weighed (and mass recorded), pH measured, acid was added, and left
0 Oy — wm I to equilibrate. The process repeated until ~210uL had been added. . This process used an ‘
@@ increment Of 50 HL Ofacid. ................................................................... "
~ The pH of the experimental solutions was taken. Fresh pH buffers of 4, 7 and 10 (60mL
T bottles with stir bars) were used to calibrate the PH meter (using stir plate). The temperature,
\ ..................................................................... calibration set points and slope were recorded. The acceptable range for the slope is 92-102%
T from page 5 of Orion Ross pH Electrode Instruction Manual, 2003. See 800/13.
INVENTOR SIGNATURE . PRINTED NAME PATE * NVENT. oo T
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE : DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME ) DATE
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B /1 proceld 27y
44444444444444444444444444444444444444444444444444444444 _ pﬁ /{\A é/m l/m
Initial Mas.s_(g.) aft_er (D Dﬂ/-/@ i /3/4{/7(; Z&O(p *‘/ 0 [/rD/’)/)
....................................................... 19PB-W Mass (g) ' |Equilibrization pH NS, 7
Tube, Sediment & Solution 53,0557 S - 7‘6/770 e 20.3°C
[Tube, Sediment, Solution & 10 pL acid _[57. 07530 | 53, 0& 300 774 © pALed f/pﬁ-%%_ 00 T 0 [ .10 0&
...................................................... + 50“'. aCid 673, //29? .5‘21 9:?9/'7 &/@ @ ,[ /5\)“/7(0@ o 7/
+ 50uL acid|53.0370/ |52, vo 245~ .23 L /’/{ﬁ—é < 7/F é
+ 50uL acid|s7. 0524/ | 2,9/ 72.0 7. 28 &) — ‘
+ 50uL acid|52.7¢:720] 52, 258 /3 3. $40) () Date. = /4 Jive. 200G , 7/ am
Femp 72
Initial Mass (g) after f/ﬂp@ ? 7 9
19PB-WO Mass (g) |Equilibrization  |pH \ /\/7%7} L/ [) 0 7 p 2 /y 07
..................................................... Tube, Sediment & Solution 5._2 l{fﬂﬂp
Tube, Sediment, Solution & 10 pL acid  |5°2,9942 52,5727 2 7.8 @ N : -
+ 50ul acid|S2.02382 |52, 4p 307 7,5 @ @ /)CL‘ILC : /[—/ (/[4/76 Z&[/ @ 4 / /J}/??
+ B0uL acid|52.S32P2 | s2, 50027 6.7/ (3 +mp . /7. 7°C
+ 50l acid|$2.534y2 | 52,4295¢ .79 ] /54 ﬁ@ 77 £
............................................... 50uL acid|§72,47% =2 4.
+ 50yl acid|$72 52, 93493 ‘7/?0 ,P/%Dﬁ z/§0 74,/ /d’ﬂ7
................................................. | Initial Mas.s-(g.) aft_er (/—7 D/A/_'[@ /f_ /M/?C 2&” [f / 4 ffm
22PC-W Mass (g) |Equilibrization pH i = P ‘. 7
Tube, Sediment & Solution §2.747// ! —meID : / / ?
Tube, Sediment, Solution & 10 uL acid _|82. 957/ 52, 94/3/ 7.90 @) / } 0De. - 77 &
— * S0uL acid|52,994/94/| $2. 87285~ 7.8/ @ | LYol T02 Jo. 0
+ 50uL acid|52.9226:7 | 52. 8872 ¢ &.-3® T@L //77‘3’ / y £
+ 50uL acid|52,93757 | $2.8/022 &, 94 E) — -
+ 50yl acid|52,8¢:023|52, 52003 3.05 5. (&) Dol s~ Nine 2006 2./0pm
.................................................. N —#mp ‘- /g 406 }
...................... initial _ [Mass (g) after ' Jlope - 277 .
........................... 29PCWO Mass (g) |Equilibrization oH J (]‘/% Dﬁ 4/ 0 (/ 7/2 A S0 07
Tube, Sediment & Solution §2.79303 ’ Q
............................... Tube, Sediment, Solution & 10 YL acid |52.80248 | $2., 74638 7.8F ()
+ 50Ul acid|$2. 83437 | S2, 724 700 @ \ e
+ 50uL acid[$2.772/) | $2. 7595 | 5.9800 | 2V,
................................................. + SOHL acid| 52, 80937 5’2:@8792 4/,72 1] i I4 ZZ,‘]"——
+ 50ul acid|52.734£2|52. 49657 445w T~ ’
INVENTOR SIGNATURE _ " PRINTED NAME 6 INVENTOR SIGNATURE PRINTED NAME DATE
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME | DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME : DATE




o ~ @ Jure 2000 MR
14 " BOOKNO. | PROJECT oyt
PAGE Initial Entry — 19 CAL Series 1 and 22 CAL Series 1 with and without Calcite Sorption S . 7ml Sc}n““a“m/‘b‘”als
Experiments ~ Np-237 on Consolidated Alluvium with 19PB Simulated Waters with Weighing paperboats
Calcium over a pH range = d S o ——— e ———— 10 mL mlcrobeakers i
— Plasticware and glassware as needed ——
Personnel lnlt]ally aSSigned to taSk: Marla RObertS and Sandra Watson L B " .................................................................................................... . SqUIrt bOtﬂe for Water ............................
Objective:  To investigate Np sorption on 2 NC-EWDP-19PB 0305 Consolidated Alluvium and ~ "}~ Basic Outline of Procedure ith laboratory CO».
: NC—EWDP-ZZPS 102)p5 Consolidated Alluvium using simulated water (with calcium) S i . ® Equilibrate Slmulatefi water sample with laboratory CO,.
based on the chemistry from water collected from the shallow string of drillhole NC- * Measure the pH of simulated water samples. —_—
EWDP-19PB over a range of pHs. : : ¢ Add solids to experimental solutions. .
, . ® Add simulated water to experimental solutions.
Background: This is a repeat of a previous experiment (742/45-71). The results from the previous ] ‘e Add pH adjustment solutions to experiment.al solutions. —
experiment were unusable. See 800/10 for further explanation. * Addneptunium spike to experimental solutions.
.............................................................................................................. e Place experimental solutions on activated gyrator .
""""""""""""""""""""""""""""""""""""""" Conditions: - Y'Np =200 ppb R e S — e For the experiment, during regular business hours the tubes are loosely capped and tightly capped
- equilibrium with lab COx(g); pCO, = 1034 IR : at night. _
.................................... - solution volume = 30 ml B T . Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)
................................. - mass of solid = 0.1 g | -
-M/V (g/L) =3.33 o Summarv of Tables: =
.................................................................. . : B ) g r Table l_hlitial mass Oftube arld mass Oftube & Solid i
Samples 19PB-2 Simulated Groundwater with Ca - 742/41 ' T Table 2-Initial mass of tube, solid & simulated water
NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66 S | Table 3-Mass after pH adjustment, Mass after pH equilibration (overnighty =~ —
S — NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite- 742/25 : : Table 4-Mass after Np spike added S
NC-EWDP-22PC-1005-Sonic Core Composite — 742/8 T Table 5-Mass of LSA vial & acid, mass of vial, acid and sample
NC-EWDP-22Pc-1005-Sonic Core Composite w/o Calcite- 74225 Table 6-Mass of exp. soln tube before LSA sampling, pH of exp. soln.
Reagents Neptunium Spike # 61A-1 (369/ 100} - 60 ppm Np-237 at pH of 5.63 '
pH buffer 4 (Fisher SB98 lot # 041614y ]
...................................................................... pH buffer 7 (Fisher SB108 lot # 044065)
pH buffer 10 (Fisher SB 116 lot # 044060) : J ~_
Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201) o ] \ ’
0.02 M HNOj3 (SN 696/29-30) for LSA matrix o S— r
— 0.4 M HNO3 (696/195) for pH adjustment : ‘ \% 4
...................................................................... 0.1 M NaOH (696/30) for pH adjustment | N
Type 1 water (Barnstead/Thermolyne model D11901 sn] 190010979691) —— 3 P
...................................................................... Equipment:  Orion meter 920A (sn 039518) : v %4 7
‘ Thermo Orion combination electrode 8103BN (ID 3G) — \/Q)
New Brunswick Scientific Gyratory shaker model G33 (sn 290127990y y \
.................................................................. Fisher Marathon 21K Centrifuge model D7209 (sn 15930025)
Mettler Toledo XP205DR (sn 1126461033) | T .
Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 4053 14) . \
....................................... E— Stir Plate \
Centrifuge Tube Holder (Aluminum) ' ! <
............................................................... Supplies: Pipettes and tlpS Stirs bars L PRINTED NAME DATE
S VENTOR K Repipettor for transfer of scintilla'tion cocktail ' Kimwipes § INVENTOR SIGNATURE
Polycarbonate centrifuge tubes with caps (50 ml capacity) . e T e PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME
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PAGE PAGE

Addition of Solids to 19CAL Series 1 and 22CAL Series 1 with and without Calcite Sorption =~ —
Equilibration of Simulated Waters used in 19CAL Series 1 and 22CAL Series 1 wnth and w1thout Experiments

................................................. Calc1te Sorptlon Experlmental Solutlons TN = — v : P

. . Personnel initially assigned to task: Marla Roberts . o B
Personnel initially assigned to task: Marla Roberts

Objective: To prepare the experimental solutions by adding the solid substrate.

Objective:  To equilibrate with ambient atmosphere the simulated water used i inthe expenmental B "
............................................... solutions. & Initial Entry: 800/14-15
Initial Entry: 800/14-15 N R e — . ‘ . : S

Sample info NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66
S NC-EWDP-19PB-0305- Sonic Core Composite w/o Ca101te-742/25 ...............................
Procedure » | ] NC-EWDP-22PC-1005-Sonic Core Composite — 742/8

) ) : ) TR NC-EWDP-22Pc-1005-Sonic Core Composite w/o Calcite- 742/25
44444444444444444444444444444444444444 Aeration of simulated water conducted since 17 May 2006— see 742/41 and 43 - T —

Procedure ' ' ' S
Four sets of twelve polycarbonate centrifuge tubes were labeled as follows 19CALWI1-1to
"""" 12, 19CALI-1 to 12, 22CALW1-1 to 12 and 22CAL1-1 to 12. The mass of each tube (with
, - cap) was measured and recorded on 800/18-19. An individual experimental tube was uncapped —-
/ﬁ ﬂ/fﬂéé[f ] and a funnel made from weighing paper was inserted in the top. Prior to aliquot removal the jar
’ 4 ' containing the solid was gently rolled to ensure an unbiased aliquot. Approximately 0.1 g of
solid was transferred to a piece of tared weighing paper on the balance. The solid was

77]U ’ fW /7 )77fﬂ74 W// / M %// /ZWﬂ/ﬁ/ﬁ /4 transferred into the appropriate experimental tube and the tube was-capped. This “solid =~ ... :
/ 7/ 5 Z J) (77 M/ M/ MW A/( w //{W addition” step was repeated until all experimental tubes contained the appropriate solid. The

. mass of each experimental tube was measured again and recorded on 800/18-19.
will_ Need 12 _Le. tnade. | St

{ fg 6 d ﬂ ﬂ/z 0 : .7 The centrifuge tubes labeled with a “CALW‘I’.’ indicate the solid contains calcite and tl1e
= 7 aliquot was removed from a sampling containing calcite (NC-EWDP-19PB-0305-Sonic
Core Composite and NC-EWDP-22PC-1005-Sonic Core Composite). The centrifuge tubes

N~ ) labeled with a “CAL1” indicate the solid does not contain calcite and was removed from a S
\ treated sample (NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite and NC-EWDP-
\/ 22PC-1005-Sonic Core Composite w/o Calcite). See 742/25 for further 1nformat10n about T
Yo, calcite removal. ; e
€2
gl
\ // . Fi

\ ) \% e
\ \

INVENTOR SIGNATURE PRINTED NAME DATE INVENTOR SIGNATURE PRINTED NAME DATE

L

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY ) PRINTED NAME DATE
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okt Table |- Initial Maies of Tisbe # Tote and Julid ' |
- Jabre [/ fonF -
| Sample ID - Mass (g) Empty Tube Mass (g) Tube & Solid ‘ ,
| 19CALWI-1 | 22,0894%5~ 22./ ‘?’7’/_6’ Sample ID Mass (g) Empty Tube Mass (g) Tube & Solid
| 19CALW1-2 22,2808+ 22.3%360 | —_ k! j 25 P 650 |——
S TTTaI - 22CAL1-9 22.152/F
19CALW1-3 22. 5744 F k" 7 22, (p /869 , —
: ; y 22CAL1-10 22./2F0%F 22123299
19CALWI1-4 22,506 7/ 22, p//YE = 7 =
19CALW1-5 22.31737 22. 4223 | T g — 22CAL1-11 22, /49//{ : 2.2556 i
19CALW1-6 22.3/480 22, 47538 22CALI-12 22.30308 22. 405F] S
19CALW1-7 22.034 24 22.13 926 e
] 19CALW1-8 - 22.55030 22,6535 | TTH |
19CALW1-9 22.28583 22.38726 Challenge Balance: Target 20.0001 g . feo S
19CALW1"10 2205535’ 22' /(5;?36 ...................................................... i _____ Before: ZQ' 00002 Aﬁer: ZC) OOOO@ ﬁ// -é/?’)/?]ly M( """""""""""""""""""""""""""
19CALW1-11 22.29512 22 . 386048 N 00 . : ],
I'19CALWI1-12 22 06583 22, 77385 6]?/&’/’6 r20.000/2 /%4’6// 2.6 0000‘//0// /%Vé(/ o JJ/// -
{ 19CAL1-1 22.4 9990 22, 0040 00| ]
19CAL1-2 22.29/6 22,39332
19CAL1-3 . 22.05899 22./899
19CALIA 22.30012 225070 ]
19CAL1-5 22.30772 22 41165
19CAL1-6 22 .53214 22,3826
9CATLT 5228317 EEIE 7 157 e B
| 19CAL1-8 22.45973 22,5266 .
| 19CAL1-9 22.28038 22,38%¢/ N
19CAL1-10 22.5/939 22, (p206¢2 \
19CALI-11 2214562 22,25028
19CALI1-12 22.52322 22. 02602 | o] o~
22CALW1-1 22.320729 27. 40%s56 0y
22CALW1-2 22.12833 22,23082 ¢
| 22CALW1-3 22.//933 27. 22432 | e . =4
22CALW1-4 22.325/2 22.43031 )
22CALWI1-5 21.95//& 22,08 716 Ké
22CALWI1-6 2/, q‘fé‘/é 22. 6)8 739 ........................................................
| 22CALW1-7 22,1 2658%¢ s 22:.2299¢ \ \@’@
22CALWI-8 22, 32982 72, 434P3 ( \ . \
22CALW1-9 22,002 &3 SIe709 ] — \
22CALWI1-10 22, 08H+F e 29 | 22138586 :
22CALWI-11 21.9912] 22,09 242 ) N
22CALW1-12 22,252 39 22.25972 \
22CAL1-1 22,17338 22.2°789¢6
22CAL1-2 22.02233 22,)254%9 | ] \
22CAL1-3 22,2893 22,3922 \
22CAL1-4 22.32968 22, 43426 i \
22CAL1-5 22.25 74 22,3286 | e
1 22CAL1-6 22.298]2 22, 40229 L ~
ivenTor sienatt. | 22CAL1-7 22,0104y 22.//35% \ INVENTOR SIGNATURE PRINTED NAME DATE
22CAL1-8 22.289)7 22.39274
PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME ) DATE

DISCLOSED TO AND UNDERSTOOD BY
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Pre garatioh of 19PB Shallow String Simulated Groundwater with Calcium (3™ Batch)
Task Assigned To: Marla Roberts Addition of Simulated Water Solution to 19CAL Serie§ 1 and 22CAL Series 1 with ~aml_
N .' ' . without Calcite Sorption Experiment
Objective: To prepare simulated groundwater (from stock solutions) that can be used for
sorption experiments. » - Personnel initially assigned to task: Marla Roberts
Background: 19PB Shallow String Simulated Groundwater with Calcium is created by I . . . . . o ——
S . .. . . : : t trifuge tub eparation for sorption experiment.
combining Stock Solutions A, B and C. To achieving the appropriate concentrations as ‘ObJ ective:  To add simulated water to centrifuge tubes as preparation for sorp periment..
described on 742/27-28, a 40 fold dilution factor is used. Meaning, 25 mL of each stock solution ' Initial Entry:  800/14-15
is required per liter of simulated water. The goal is to prepare 4L of 19PB Simulated Water with SR BN SRRREL o e
Calcium. Therefore 100mL of each stock solution is necessary to create 19PB Shallow String ' ) . . .
* Simulated Groundwater with Calcium. ‘Sam_ple Info: 19PB-2 Slmulated Groundwater with Caletom 742748~ = -~
Equipment: Procedure . - o
2 L volumetric flask Glass gas dispersion tube ‘ About 30mL (lomL plpet) of the simulated water was added to the expenmental pc twbes
1 L volumetric flask : Moisture bottle - (800/18-19). The mass was recorded on 800/22-23
100 mL volumetric flask . Pump : :
............................................................... 41 HDPE carboy 50 mL beaker
100 mL beaker Disposable pipet
.................................................................... Reagents: 7 S |
Stock Solution A (742/29) ‘ “~
Stock Solution B (742/31) - \
.......................................................................... Stock Solution C (742/33)
Type 1 water \
Procedure: \ yd &)
2 L (via 2L volumetric flask) of Type 1 water was added to the 4L carboy. 100mL (volumetric A
flask of Stock Solution A was collected. Taken to mark using disposable pipet and 50 mL %
beaker (filled with Stock Solution A). The 100 mL was transferred to 4L carboy. Following the &
same steps, 100mL of Stock Solution B and Stock Solution C were added to the 4L carboy. \eﬁA
After Stock Solution A, B and C was added to the 4L carboy, the total volume of the carboy was vcjé
2300mL. The carboy was filled with an additional 1700 mL of Type 1 water. The carboy was
swirled by hand. The carboy was labeled 19PB-3 Simulated Groundwater With Calcium. The .
‘3’ is to indicate this is the third batch of 19PB Simulated Groundwater with Calcium (see \’ §
background 742/35). Finally, the carboy was set-up with an aeration device. A glass gas \
dispersion tube was inserted into the 4L carboy with a ‘moisture bottle’ between the carboy and
the pump. The carboy opening is covered with a cut-out pieced of bench paper. ‘ | \
Fresh pH buffers 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH meter | |
(using stir plate). The temperature, calibration set points and slope were recorded. The acceptable
'''''''''''''''''''''''''''''''''''''''''''' range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction Manual,
2003. 4100 ‘
..................................................................... Temp: /9.0°C  SetPis 702 Siope: 9,9 AN
| 10.0§ N
INVENTOR SIG pH Of 19PB-3 Slmu}ated Groundwater Wlth CaICium: f' L/I‘S‘— INVENTOR SIGNATURE PRINTED NAME DATE
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE
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| TJable 2 (onT-
PAGE T bte 2 Ly W St Jolod ¥ Sl eoaters o ;
Sample ID Mass (g) Tube, Solid & Solution ' 27CALI-9 52. 74939
19CALW1-1 0. Lol /34 22CAL1-10 52. 57530
19CALW1-2 53.85099 22CALI-11 52, (Ol
19CALW1-4 53.052%5 —
_ . . - .
, :352%&]; _2 gg q778*2‘)7179. ‘ \l Challenge Balance: Target — 20.0001 g
19CALWI1-7 5240841 ' Before: j.o0004 After: 2560002
19CALW1-8 53.4353%
19CALW1-9 ‘ 52.989¢4 ff
19CALWI1-10 52.546 745 P
19CALW1-11 Sd.befloy | e ‘
19CALWI1-12 52.549%2
| 19CALI1-1 , Sdoiows |
19CAL1-2 53.%1602 ,
19CALI-3 52.7215] \
19CAL1-4 Pd5 #1373 529299 | ;r
19CAL1-5 928417 AN
19CAL1-6 53.159 34 I \
19CAL1-7 52.¥3510 \
19CAL1-8 52.374647
19CAL1-9 52. 70549 \ =
19CAL1-10 593.15145 ' ,
19CAL1-11 52.71%99 -
19CAL1-12 53.24302 R \‘\//{
22CALWI-1 5. 84369 | \70
22CALWI-2 53.53¢¢5 : ,
22CALW1-3 51.39420 | \%
22CALWI1-4 52.93225 : ‘ <
22CALWI-5 52. 58230 \e Py
22CALWI-6 53. (L3386 ‘ 7~
22CALW1-7 52. 74351 N
22CALW1-8 52, §ragy ) ' \
22CALW1-9 51.35930 \
[22CALW1-10 92.56353 o : \
[ 22CALW1-11 52 . 04510 :
22CALW1-12 52, 7943% \
22CALL-i 51, 5425% - L
22CAL1-2 5. 2l Y - L \ .
22CAL1-3 5. %4093 '
22CAL1-4 52, 61559 \
22CAL1S 52 44538 AN
22CAL1-6 92, 50789 | : PRINTED NAME ‘ DAt
22CAL1-7 53, LOTEY : —— : INVENTOR SIGNATURE
22CALT-8 : 5. 90853 '
ORI BATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE
PRINTED NAME

DISCLOSED TO AND UNDERSTOOD BY
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Addition of pH Adjusting solution to 19CAL Series 1 and 22CAL Series 1 with h and wnthout,
....................................................................... Calcite Sorption Experimental Solutions { Sample ID Mass (~g) After pH Mass (g) After
- Adjustment Equilibration
Personnel initially assigned to task: Marla Roberts 19CALW1-1 52. %7443 52.85 748
........................................................................ v e 19CALWI1-2 5305 G0 53 0397¢F
Objective:  To prepare the experimental solutions by adding the pH adjusting solution. i 19CALWI-3 2. $34G7 52,2138
v ] 19CALWI1-4 A3 249297 53 .234)7
...................................................................... Initial Entry:  800/14-15 [ 19CALWI1-S 53 1,394 52 j49]
—F 19CALW1-6 5. 94421 52.9473% R
Background: pH experiment (800/11-13) on NC-EWDP-19PB-0305-Sonic Core Composite (696/64- : 19CALWI1-7 59 . 7%0L57 352.793¢06 | ————
“““““““““““““““““““““““““““““““““““““““““““““““ 66), NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite (742/25) | 19CALW1-8 53.19244 53./797F
NC-EWDP-22PC-1005-Sonic Core Composite (742/8) and NC-EWDP-22Pc-1005- 7 19CALW1-9 53.i3054d 53 /397
....................................................................... Sonic Core Composite w/o Calcite (742/25) resulted in an adjustment to the ph scheme ook 19CALW1-10 59 47272 52 65254 S
used in original experiment (742/53). The pH experiment showed the sediment and the ‘ 19CALW1-11 5. 913% S2. 07382 -
simulated water were less able to buffer the solution when large amounts of acid are 19CALWI-12 53. 0654 | S3.055 @5
........................................................................ added In addltlon the pH drlﬁed back up when left to equ]hbrate for a couple of hOUIS e ol 19C AL1-1 5 3 ) 2 2 / A/Q p= 3 ‘ Z 0 5__ é)CP' -
As aresult the pH scheme was altered to reduce the acid added. See below for details. 19CAL1-2 53. 01154 353.0057F -
Procedure: 19CAL1-3 52. 923l 52,9008
...................................................................... Used adjustable eppendorfs 100-1000uL and 10/20/25 pL to add 0.4 M HNOQ3 -~ 19CAL1-4 53 009320 352, 92905/
(696/195) for pH adjustment according to the schemes listed below. The tubes were 19CAL1-5 53. 63259 55.0/3/9
o weighed and the masses recorded 800/25-26. The solutions were then votexed for ~30 19CAL1-6 533.34844 J3.324 7+
---------------------------------------------------------- seconds and placed loosely capped on an activated gyrator overnight. The tubes werere- ~— 19CAL1-7 53. 01554 52.99522
weighed the next day and the mass recorded (Mass After Equilibration) 800/25-26.  —— 19CAL1-8 52.43215 52.4/747
, }ggiﬁ-?o 52, §457) S2,. 2753 | e
_ - 3.2 53. 2
pH SCHEME FOR: pH SCHEME FOR: ~, SCALLT g i 2 53 ‘S L. 2 2% 2 /330; Zj/
22CAL1 1-12 : 19CAL1-12 52,759 74 53, 74850 | ———
1?5&3"1 11';2’ : 22CALWI-1 53.05 205 53 0349z |
22CALW 1-12 ID | Vol (uL) of | Vol (uL) of §2CAL¥1'2 52,1435 52:72520
..................................................... 0.4 M HNO; | 0.1 M NaOH 2CALWI-3 52, 09534 52, 075@0
1 [ 180 na 22CALW1-4 53-1297¢ 53./]350
ID | Vol (uL) of | Vol (L) of > T175 a 22CALWI-5 52,1144 52, 7¢03/
04MHNO; |01 MNaOH | T T170 > 22CALW1-6 52,.8/94¢ 52. 30840
1210 na 7 165 a 22CALW1-7 52, 743/5 52,9280 8 -
2 | 205 na 5 T160 e 22CALWI1-8 62. 97/¥0 52, 95F/57 |
31200 na 6 1155 — 22CALWI-9 /. S0/ R 73 | 5/ 450/
41195 na 71150 — — 22CALWI1-10 52, 6957 52, 5598
5| 190 na 8 128 na \ 22CALWI1-11 S2,075%3 52, 00/73
6 1185 I — S = 2CALWII2 53 3/270 7. 302/
7 1180 na 10 1105 oa — 22CALI1-1 §/. 794307 5/ 73055
8 [158 na TRE) - 22CALI-2 52, Y3bs” 52,2035 v
9 | 140 na 2 Tna 517 22CAL1-3 $3.03057/ 53.0]%44¢
10 | 105 na 22CAL1-4 52,75033 52, 7092/3
11 [ 10 na 25CALLS 5 o527 W Sk 7 i L
12 | na 17 | - 22CALI-6 52,60 373 52,0499
INVENTOR SIGNATURE ‘ PRINTED NAME . DATE ~ INVENTOR SIGNATU!4 “22CAL1-7 52, 700 2. §,< 52 .7 ‘/ 706
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME ' DATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME . DATE
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............................................................. 22'CAL1_8 5'3'035_1301',{27%” Zf 5’3‘ 022;7 ] : .
| 22CAL1-9 52, pFP29 §2. F0o0] Sorption Experimental Solutions
.............................................................. 22CAIL1-10 S2. S 0/2 S2,.Ce72¢ . . ) )
22CAL1-11 $2, /712 52, & 09,3 - Personnel initially assigned to task: Marla Roberts ——
j ; ; ) Gjie/ee D
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 22CALI-12 53/ Ferf 53. /07 FF R 49 A— Objective: To prepare the experimental solutions by adding the neptunium spike.
Challenge Balance: Target —20.0001g " Initial Entry:  800/14-15
Before: 0?0& 0000 Q. After: / ql qqqqq - after addlng pH adjustment .................................................................. . ‘
‘ —— g Reagent: Np Spike # 61A-1 (369/100)
Before: /7.7777% After: 2000000 -after equilibration L | T
Procedure -
1 Added 100uL (100uL eppendorf pipet) to each experimental solution and recorded the mass
of the experimental solution on 800/28-29. o
\\ =
.
\"% \
< ! N\
\% \ o,
<& %,
%
N s
‘ 7
\ 1 \<<'\
N
PRINTED NAME DATE 4}‘% INVENTOR SIGNATURE PRINTED NAME DATE‘
INVENTOR SIGNATURE H?
RINTED NAME DATE 2 DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE
P .
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TJable 4. (0Nt

Challenge Balance: Target —20.0001g

After: 20, ocCOCO

22CAL1-9 52, 959/6

22CAL1-10 52 7ee37
22CALI1-11 52, 70523204 3]

22CAL1-12 53, 2086/

Before: J0.0000% ~  After 20, 06000 I
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W/e 4. Mﬁff atfer Nvp [pike
Sample ID Mass (g) After Np Added |~
1 19CALWI1-1 52.95743
19CALW1-2 53. 1395/
19CALW1-3 52.91353 | T
19CALW1-4 53.33192 —
19CALW1-5 53. 23724 ‘
19CALWI6 53 04710 ‘
19CALW1-7 §52. 97342
' 19CALW1-8 903. Q745
19CALW1-9 53.213§3 :
19CALWI-10 52. 753254 -
19CALW1-11 52.77399 :
19CALW1-12 53.155 49
"19CAL1-1 55 .305%0
19CAL1-2 S5 3./05%6
19CAL1-3 55, 00230
19CAL1-4 53, 0§ 944f512%%7 74
19CAL1-5 53, //27¢
T9CALI-6 53. 424924
19CAL1-7 53,0959 ¢
19CAL1-8 52,513/0
19CALI1-9 $2.9/313
19CALI-10 53, 335851
19CAL1-11 52.81334
19CAL1-12 53.84820 i
[22CALWI-1 53./3450
| 22CALW1-2 52 . pP2450
22CALW1-3 52./78/0
[ 22CALW1-4 53.2/302
22CALW1-5 S2.85973
22CALW1-6 52, 907F3
22CALW1-7 53.02787
22CALW1-8 53.0572] (
22CALW1-9 5/.579535"
{22CALW1-10 52,7554y
| 22CALWI1-11 S$2. /pl/lf
22CALW1-12 S3.40l55
22CALI-1 S/. 82971
[22CAL1-2 $2.,5/734
1 22CAL1-3 53,1/ 382
22CALI-4 S2,.8068/4
22CALI1-5 52, 0922]
| 22CAL1-6 52,7492/
__[22cAL17 52. L4039
INVENTOR SIGNATL - 22CAL1-8 6-3 . / 2 ZOé DATE

B

INVENTOR SIGNATURE PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY

PRINTED NAME

DATE

DISCLOSED TO AND UNDERSTQOD BY PRINTED NAME DATE
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Liquid Scintillation and pH Analyses of 19CAL Series 1 and 22CAL Series 1 with and without
Calcite Sorption Experimental Solutions— Np-237 in one type of simulated groundwaten(with Ca)
over a pH range

...................................................................... Task initially assigned to:  Marla Roberts

Objective:  To determine the neptunium concentration and pH of experimental solutions and to use in
------------------------------------------------------------------ _ calculations for determining the sorption coefficient (Kd) under specified conditions

Initial Entry: 800/14-15

Background: Repeat of previous experiment. For further information see 800/10
""""""""""""""""""""""""""""""""""""""" Sample Info: Four types of experiments were run. Experiments based on consolidated alluvium
substrate with and without calcite from NC-EWDP-19PB and NC-EWDP-22PC using one

simulated water (with calcium) based on 19PB shallow string groundwater.

Procedure:

LSA vials (size 7 mL) were labeled for experimental solutions, blank solution, and neptunium
spikes solutions. Due to lack of space on the LSA caps, the sample IDs were changed. See
800/34 for legend of sample IDs. Experimental solutions were analyzed in duplicate and labeled
to identify the sorption solid phase and series, the experimental solution number, and the a/b
duplicate designator (example - 19CW1-1a and 19W-Np1b). One simulated water blank solution
"""""""""""""""""""""""""""""""""""""""""""""""""" was analyzed and labeled as, Blank wCa with scientific notebook page reference. The neptunium
spike was analyzed in duplicate and labeled Spike 61A1-13 and 61A1-14.

Each LSA vial (experimental solution, water blank, and neptunium spikes) had 0.5 mL (500uL
eppendorf pipet) of 0.02 M HNO; added. The mass of all of the LSA vials with acid was recorded
(See Table 5). :

The experimental solutions were centrifuged for about 5 minutes at 9200 RPM prior to LSA
aliquot transfer. The mass of the experimental solutions was recorded before removing the LSA
aliquots (See Table 6). The tubes containing the experimental solutions were placed in the tared
aluminum centrifuge holder.

For experimental solutions, 0.5 mL (500uL eppendorf pipet) of the experimental solution was

transferred into the appropriate LSA vial. For the simulated water blank, 0.5 mL (500uL
-------------------------------------------------------------------- eppendorf pipet) of simulated water was added to the LSA vial. For the neptunium spike

solutions, 0.1 mL (100pL eppendorf pipet) of the spike was added into each LSA vial. The mass

of all of the LSA vials was recorded after the addition of the appropriate sample solution (See
............................................................... Table 5).

Next, the pH of the experimental solutions was taken. Fresh pH buffers of 4, 7 and 10 (60mL

bottles with stir bars) were used to calibrate the pH meter (using stir plate). The temperature,

INVENTOR St

page 5 of Orion Ross pH Electrode Instruction Manual, 2003.

27 Jine 2004 MPE.
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Temp: Q1| ¢ Set Pts.: 4,01 .7-G1,10.05Slope: 7.4

Stir bars were placed in each of the exp. tubes. The pH probe was inserted directly into the the
tube. A stir plate was used when measuring the pH of the experimental solutions. The pH was

recorded (Table 6). The pH meter was challenged with one of the calibration standards after all of

the sample pHs were measured. The challenge solution type and measurement was recorded.

All LSA vials had 5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials

-were tightly capped and rigorously shaken by hand.

calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102% from

INVENTOR SIGNATURE PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME i DATE
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Tabte 5 MRS o LI via] T aid ma of vial 2ad Yozp e
Sample 1D LSAID Sample ID LSAID Sample ID . . T : T QA vial =
Blank Blank wCa [ 22CALWI-1 22CWI1 1a Spike 61A1-13 Sample ID :/:;:S (®) of LSA vial & M?js‘gﬁg) of IiS,A vial, .
19CALWI-1 19CW1 1a 22CW1 1b Spike 61A1-14 Bk : acid & sample
| 15CW1 1b 22CALW1-2 22CW1 2a wCa 7.9945 | $.39243
1‘ 19CALWI1-2 15CW1 2a . 22CW1 2b 19CW1 la 7. 5941] £.391473
19CALWI1-3 9w 32 AL Wi iggg} ;b, 1. 900/ | £. 390,90
- a a R
19CW1 3b 22CALW1-4 22CW1 4a X 19CW1 2b z 8 77%% %‘ .8765 o
19CALW1-4 19CW1 4 | 2. $49/: 0 €. 34339
T 19CW1 4b 22CALW15 22CW1 52 - 7:-9277% £.419%%
.; 19CALWI-S 19CW1 5a 22CW1 5b 15CW1 3b_ 7. $L223 %. 350642
| 19CW1 5b 22CALW1-6 22CW1 6a 19CW1 4a 7. 990 2¥ 2. 49 2¢\
| 19CALW1-6 19CW1 6a 22CW1 6b 19CW1 4b 1. 8L 473 . 3%500.3
19CW1 6b 22CALWI-7 22CW1 7a 19CW1 52 7.9 129 9 ¢ .435 472
19CALW1-7 19CW1 7a , 22CW17b 19CW1 5b 7. 92409 42090
19CW1 7b 22CALWI8 22CW1 8a T5CWI 62 Y S 0
19CALWI-8 19CW1 8a 22CW1 8b 1. 94990 . 44230
19CW1 8b 23CALWI-9 22CW19a 19CW1 6b 7.99309 %, 47649
19CALWI-9 19CW1 9a , 22CW1 9 19CW1 7a 7. %4950 £.3%5212
| 19CW1 9% 22CALW1-10 22CW1 10a 19CW1 7b 7. 95340 f.44 8595
; 19CALWI-10 19CW1 10a 22CW1 10b 19CW1 8a 7.834 39 €.3799 3
19CW1 10b 22CALWI-11 22CWi 11a | 19CW1 b 7 9L T 7H T 1 )
7 1 19CALW1-11 19CW1 1la 22CW111b ; 19CW1 92 Y ALY .
t 19CW1 116 22CALWI-12 22CW1 12a 7.95913 £. 45537
19CALWI-12 19CW1 122 22CW1 12b 19CW1 9b 7. 94319 T 44062
; 19CW1 12b 22CALL-1 22C1 1a 19CW1 10a 7.9123Y €. 4097 1
; 19CAL1-1 19C1 1a 22C11b 19CW1 10b 7. %542 M $.25099
) 19C1 1b 22CALI2 22C1 2a 19CW1 11a 7. $%0% 3 3. 3759 G
' 19CAL1-2 19C1 2a 22C1 2b 1oCW1 116 .
19C1 2b 32CALI-3 22C1 3a 2944 ¥ 3. 44092
19CW1 12a : =2 ‘
19CALI-3 19C1 3a 22C1 3b 7.¥4730 _¥.34353
19C1 3b 22CALI-4 22C1 4a 19CW1 12b 1.971 69 .M LT3/
AL ioGT 45 ALY i 5 foCi To 134133 ©3hlds
- a
19CAL1-5 19C1 5a 22C1 5b 19C1 2a :7, 3%2. 097 Z 5% %tll Zl[(”,'
19C1 5b 22CAL16 22C1 6a | 19CT 26 ; 2 :
19CAL1-6 19C1 6a 22C1 6b | L.X10 33 %.366%9
;, ] 19C1 6b 22CALI7 22C1 7a 15C1 3a 7.9 023 £.NG05%83
f 19CAL1-7 119C1 7a : 22C1 7o | 19C1 3b 7. 570449 . 358 F
} 19C1 7b 22CAL1-8 22C1 8a ] 19C1 4a 7.90773 $. .40\
19CAL1-8 19C1 8a 22C1 8b : 19C1 4b :
| - 19C1 8b 22CALI-9 22C19a J 19C1 52 77 25;{ qxg_7 .33 32
| 19CALI-9 19C1 9a 22C1 % ] T5CT St e 8.37%73
- 19C1 9 32CALI-10 22C1 10a 7.910073 g.40353
19CALI-10 19C1 10a ‘ 22C110b 19C1 6a 7.93513 8. 41900
19CI 10b 22CALI-11 22C1 11a 19C1 6b 7. %L, 390 0. 35830
19CAL1-11 19C1 11a 22C1 11b 19C1 7a 7. 804719 & 30/70
: 19C1 11b 22CAL1-12 22C1 12a 19C1 7b 7. %5044 J? ’347 7/
19CAL1-12 19C1 12a 22C1 12b 19C1 8 ' -
, ST 1ot , a 7. YN QN5 £ 330!
19C1 8b 7. 90900 _£.40350
INVENTOR SIGNATURE PRINTED NAME DATE i INVENTOR ¢ ;ggi gﬁ 7, gj 8 Z? :’g’ ;:’?LSI'Z IATE
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE
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PAGE
Jaste 5 . corrts
Sample ID Mass (g) of LSA vial & { Mass (g) of LSA vial,
- acid acid & sample
22C1 7 259132359 Fjoz] ]
22C1 8a Lt %S 7. 93008 P 3 /3
22C18b 58729657 F 46309 |
22C1 9a 1.91934 &4 14577
22C1 9b 7.974)0 L4 0700
22C1 10a 7. 875240 2 R ——
22C1 10b 7.910971 & 407143
22C111a 7.94 554 LY 208
22C1 11b 41.%76 4% P 37 P37 | —
22C1 12 7.4%570 £ ZFo2]
22C1 12b 7.90590 P p0ST
Spike6lA1_13 ._l.qissf) i’ 0/76}? ................................................................
Spike 61A1-14 7.9 4 60 7.994/4

Challenge Balance: Target —20.0001g

Before: /9.9954 0

After: 209, . 00000

2 77 June 2ol mE
36 BOOK NO. PROJECT
PAGE
TabreS . (0,77
SemniiD Viass (@ TLSAVAT& Mass @) o LSA T ] ——
: acid acid & sample
{19C1 10a 7.90150 J: 39560
19C1 10b 7.90913 J. 4034
19C1 11a 7.99%21 £ 49295
19C1 11b- 7.90L,M19 (P/./WZ/A/ ............................................................ L
19C1 12a 7.95 124 & 56/ 's
{19C1 12b 7.91% bl I 52 ) 309 238
22CW1 la 7.$%79% g 28102 _—
22CW1 1b 7. 3157/, g 37372 :
22CW1 2a 1. $9.549 §. 37952 i
22CW1 2b. ‘70(3301 : /? SL/C?/ i
22CW1 3a 1.87745 §. 372393 f
oWl SEETE Salor
° RLETE 4 L]
[22CW1 4b 7-%9100 £ 3Pw/s L—-A
22CW1 5a F. 01514 L. 571433 |
22CW15b 7.59232 7. 35733 |
22CW1 6a 1.3954 0 £ 39071 i
22CW1 6b 7.9446069 § 4H2459 {_ .........................................................
22CW1 7a 1.25% 14 §. 35155 :
22CW1 7b 1. 379 % L. 31499
22CW1 8a 7. 96045 & 40297
22CW1 8b 7. %659 L. 30/50
"[22CW1 9a 7.5%30 2 X 37650
22CW1 9 7.90297 L. 39960
22CW1 10a 1.90193 §. 39087
22CW1 10b 1.90715 ¥ 39 4ol 1/ “Bp
22CW1 11a %.01232 £.500/2
22CW1 11b 1.$3%4 3 2. 38372
22CW1 12a T1.9341% CHI9fy
22CW1 12b 7.€3 743 g 38244
22C1 1a 7.914 1 J. H0¥ 90 §
22C1 1b 7.64059 J. 43592 | J
22C1 2a 7.%2765 §. 22204
22C1 2b 7.94204 7. 43704 \
22C1 3a 7.$92¢7 F.3°63]
22C1 3b 7. 9101 L. 40559
22C1 4a 7 % 31% £.37928
22C1 4b $.0350% F.5204]
| 22C1 5a 7. 9485 & 44393
22C1 5b '7.$5793 £ 3539 |
S ZE3798 5
22C1 6b 7.9L 511 £ &
INVENTOR SIGNATUR [ 35 (+] 7 7.%4624] £ 35FP57 B
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE

INVENTOR SIGNATURE

PRINTED NAME

DISCLOSED TO AND UNDERSTOOD. BY

PRINTED NAME
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[ Tabte b Masr Before 25152, plt-of Ecp Jil Table o L0t
SampicTD Miass () Before LSA pH of Exp. Soln, |~ SRS S 75557 i3e |
| 19CALW1-1 22. 8/238 152 22CAL1-10 52. 479953 €. 34
iggﬁi&}'g 5; 3;32 ;‘;3 Z %’?7( ....................................................................................... 22CALL-11 52, 55“?’?2] ?% Lfcll{ “““““““““““““““““““““““““““““
_ - 77 i 1 12 52,95 7 . -
19CALW1-4 53 Jp2 97 5.34 T 2RCAH ‘
HICALWI-S §2.752 23 b3 1 e Challenge Balance: Target —20.0001g T
19CALW}'6 5; 15/7;_?/ 1 03“!7 Before: /1 9.97999 After: 2.0. 000 O |
1 19CALW1-7 52, 0156 7.
19CALW1-8 53.122/5 .04 | e
19CALW1-9 - 53.04/062 £.15
19CALW1-10 52, po/23 £.29
[ 19CALW1-11 S2.5@/04 . €3
| 19CALW1-12 6’? ,Pf’ozzz/ ?7%/;! Y P
19CAL1-1 53.0749 ) T S AT
e T ) / 4 ;
AL e 71z ﬁ e g 5
I9CAL1-4 52. 88677 7270 | pH bt 0. Meansés ar~ /o 05
19CAL1-5 52.5 P 7.#3 / 7~
19CAL1-6 53.20786 7.83
19CAL1-7 52. 89082 785 ) \
19CAL1-S 52.3306/ £l N
19CAL1-9 352, 09322 % 20 \
19CAL1-10 5’3’ /3332 {an ........................................................................
19CAL1-11 S52. (53 L. (0 \
19CALL-12 53 . 7903 q.64 N
CALWL 555,75 i — \/‘ _
22CALWI1-2 52. 55496 .39 7
22CALW1-3 S/ G245F ~.33 %ﬁ
22CALW1-4 53. 0/597 4.5 \gﬁ
22CALWI1-5 52 .55 7F 5.30 %
22CALW1-6 $2.52773 s L.15 >
22CALWIT 52. PsAEP L PRT A
22CALWI1-8 S2. PS5 /o5 P RE 1403 DN
22CALW1-9 S/ 35079 7.6
22CALW1-10 52, 55235~ 3.26 \
22CALWI1-11 S/ Y27 £.75 .
22CALW1-12 53, 24492 5. 83 :
" [22CALI-1 5/ 03099 7.85
22CAL1-2 52, 330557 1.78 \
[22CALL3 52, P 5 1.99 AN
[ 22CAL1-4 S 2., (4295 7.91
22CALI1-5 S2. /2 g0 . 10
' 22CALI-6 S2, 5L €13 _
T — gggﬁt}'; gzz : gjé? f7f0 % : ‘Q.% —x :,:;“ k INVENTOR SIGNATURE PRINTED NAME DATE
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE
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Preparation of Cation and Anion QA Solutions for 19CAL Series 1 and 22CAL Series 1.with :

and without Calcite Sorption Experiment

Personnel Involved: Sandra Watson

Objective:  To prepare QA solutions to include with 19CAL Series 1 and 22CAL Series 1 with
- and without Calcite cation and anion samples sent to Div 01 for analyses.
) Reagents: Spex Certiprep Instrument Calibration Standard 3 (cat # CL-CAL-3, lot # 29-19AS)
Spex Certiprep IC Instrument Check Standard 2 (cat # ICMIX2-100, lot # 28-164A8)
Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)
Supplies: Volumetric pipets
v Volumetric flasks
HDPE bottles
Squirt bottle for water
Kimwipes
Procedure .

Added 20 mL (volumetric pipet) of cation mix (Spex CL-CAL-3) into a 1000 mL volumetric flask and
filled to mark with type 1 water and mixed thoroughly. Decanted into a 1 L HDPE bottle and labeled
Cation Std, date, initials, and SN ref. The cation dilution factor is 50.

Added 10 mL (volumetric pipet) of anion mix (Spex ICMIX2-100) into a 500 mL volumetric flask and
filled to mark with type 1 water and mixed thoroughly. Decanted into a 500 mL HDPE bottle and labeled
Anion Std, date, initials,.and SN. The anion dilution factor is 50.

Table of Target Conc (ppm) of QA standards for samples

Sampling of 19CAL Series 1 and 22CAL Series 1 with and without Calcite Sorption

Experimental Solutions forv Div 01 Cation and Anion Analyses

Task initially assigned to: Marla Roberts and Sandra Watson

‘Objective:

To characterize 19CAL Series 1 and 22CAL Series 1 with and without Calcite

Sorption Experimental Solutions water chemistry at the conclusion of the sorption
experiments by analyses of cations and anions.

Initial Entry: 800/14-15

Sahiples and Reagents:

Experimental solutions: 199CALW1-1 to 12, 19CALI1-1 to 12 and 22CALW1-1 to
12, 22CAL1-1 to 12 (800/38-39).

QA solutions: cation and anion QA std (800/40)

Equipment:
100 mL pp beakers

Filters — Whatman #6874-2504, lot # 11026, 25mm dia and 0.45 pm pore size

10mL syringe, BD#
30mL pp bottles

60mL pp bottles

Note:

The cation and anion analyses samples were collected after the pH analyses was
conducted (800/38)

Procedure:

A 10cc syringe was used to collect as much sample as possible from the

centrifuge tube. Next a filter was attached to the end of the syringe. The sample

was dispensed into a labeled 30mL pp bottle. The label contained a Div 01 D,
initials, and date. The filter was set aside in a contained location and the syringe

was again inserted into the centrifuge tube and the experimental solution was

withdrawn. The filter was again placed on the syringe and the sample was
dispensed into the labeled pp bottle. The filter was then properly discarded with

other rad. trash. This process was repeated for each of the experimental solutions.

The samples sent to Div 01 for anion analyses were created by splitting the cation
sample. 30mL pp bottles were labeled and their mass recorded (800/45). Using

anion bottles were re-weighed and the mass recorded. Approximately, 15mL of
Type 1 water was transferred to the anion bottles. The bottles were re-weighed

and the mass recorded. The dilution factor was calculated by weight for each

sample.

an eppendorff pipet about SmL of solution was added to the anion bottles. The

INVENTOR SIGNATURE PRINTED NAME

DATE

Species | Conc (ppm) in | Dilution Factor | Target Conc (ppm) of
Spex Standard QA Standard
.......................................................... K 1000 50 ' 20 S
Ca 1000 50 20
Na 1000 50 20 ’
.......................................................... M g 1 OOO 5 O 2 0 e
HPO4 | 600 50 12
Br -1 400 50 8
NO3 | 400 50 8
S04 400 50 : 8
1C 200 50 4 e 4
................................................. = 0 % :
INVENTOR SIGNATURE PRINTED NAME DATE
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME

DATE
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; GED Sample ID Div 01 Sample ID- Div 01 Sample ID- | PAGE
PAGE o . - Cations Anions |
Two duplicate QA samples were included in this sample set. Aliquots of cation 19CALWI-1 19CW-1C 119CW-1A__
and anion QA stds (800/40) were decanted into four labeled 30mL pp botﬂeszygj ___________ 19CALWI1-2 19CW2C 19CW2A .
) ‘ 19CALW1-3 19CW-3C 19CW-3A -
All 19CAL1 series (with and without calcite) experimenta} solutions.were given | 19CALW1-4 19CW-4C 19CW-4 A ’
the prefix “19C”. “W” was added to the Div 01 ID to indlcgte expenmegts With e, 19CALW1-5 19CW-5C 19CW-5A
calcite. The suffixes 1 to 12 were used for the 1I9CALW1 series (with calcite) exp | 19CALW1-6 19CW-6C 19CW-6A
solutions. The suffixes 1 to 12 were used again for the 1pd1v1_dua1 19CALlexp | 19g2i¥}-; 19CW—Z€ 19C¥-gi ’ :
solutions. The prefixes allow for easy and unique iQentlﬁcatlon: All 22CALL1 ] }gCALW1:9 iggg:% }ggw:9Ai —
series (with and without calcite) experimental solutions were given the prefix SCALWIIo ToCW0C SOV 10A
“32(”. “W” was added to the Div 01 ID to indicate experime_nts w1.th C&lClj[C. The ] : TSCATWLTT o eI L
suffixes 1 to 12 were used for the individual 22CALW1 series (with calcite) exp T9CALWIL12 TOCW-12C OCW-I2A
solutions. Suffixes 1 to 12 were repeated for 22CALI exp solutions. .} ToCALLL 19C1C 19C1A
. lated Groun dWater 19CAL1-2 19C-2C 19C-2A
All experimental solutions used the same wa‘Eer, 19PB-2 Simulated Grou ae 19CAL13 19C3C 19C3A_
with Calcium 742/41. However, this experiment exhausted all of the 19PB-2 | 19CAL1-4 19C-4C 19C4A "
Simulated Groundwater with Calcium. As a result more water was made (19PB-3 | 19CAL1-5 19C-5C 19C-5A L
Simulated Groundwater with Calcium, 800/20). An aliquot of th.ls. water was also 19CAL1-6 19C-6C 1 19C-6A Y |
sent to Div 01 for analyses. The sample ID was 1922-1. In addltlop, sample IDs 19CAL1-7 19C-7C - 19C-7A
1922-2 to 5 were used for the cation and anion QA samples respectively. The last 19CAL1-8 19C-8C 19C-8A
e of the Di 01 1D (either A or C) was used to indicate the sample was either g 19CALLY. 19C9C 19C9A
 for anion or cation‘ gnalyses. The following is complete legend relating the RO TRt T
GED IDS Wlth the DIV 01 IDS. ...................................... 19CAL1-12 19C-12C 19C-12A
, e PCATWIA 2CVoIC WA
- 22CALW1-2 22CW-2C 22CW-2A
[ rolels 77 /7/2/ - 22CALWI1-3 22CW-3C 22CW-3A
‘A (AT Jarple) et~ 72 22CALW1-4 22CW-A4C 22CW-4A
- / / / // , %%[mgﬂ@ 22CALW1-5 22CW-5C 22CW-5A
Dw 0 2+ Ariafy e pere )Vﬂﬁﬁél IR, _—, 22CALW1-6 22CW-6C 22CW-6A
referieg WA Tod o £ 71 Nl AU 22CALW1-] 22CW-1C 22CW-7A
’.,7 1/2 /.7 6/) v 22CALW1-8 22CW-8C 22CW-8A
7 22CALW1-9 22CW-9C 22CW-9A
22CALW1-10 22CW-10C 22CW-10A
- ! 22CALWI-11 22CW-11C 22CW-11A
\ 22CALW1-12 22CW-12C 22CW-12A
ZF [ 22CAL1-1 22C-1C 22C-1A
/72 ) 22CALI2 22C-2C_ 22C2A
4 2 22CAL1-3 22C-3C 22C-3A
&2 22CALI1-4 22C-4C 22C-4A
\\% 22CAL1-5 22C-5C 22C-5A
22CAL1-6 22C-6C 22C-6A
\ 22CAL1-7 22C-7C 22C-7A
....... 22CAL1-8 22C-8C 22C-8A
_ S~ 22CALL-9 22C9C 22C9A _
INVENTOR SIGNATURE PRINTED NAME DATE INVENTOR SIGNATUR | 22CAL1-10 22C-10C 22C-10A DATE
» 22CAL1-11 22C-11C 22C-11A ‘
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE . . DATE

DISCLOSEDTOANDL - _ ... .,

Y v i
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PAGE PAGE
1 22CAL1I-12 ' 122C-12C 22C-12A ' ’*‘f ; : :
15PB.3 Simulated 1972.1C 192914 “ 1v 01 Sample ID- | Mass (g) Empty | Mass (g) bottle | Mass (g) bottle, —
gf:undwatler with Calcium — ‘ f Anions Bottle & exp. soln. exp.soln. & Type |
| QA-cation -~ 11922- | na 1 water
. QA-cation2 ‘ ' 1922-3C na 19CW-1A . Q?)&?Q /g 275 s ; e
: Q ﬁ'a_n%onl‘ . na 1922-4A 19CW-2A §.42035 /2. 957205 575/' g?;;{ /)754 .....................................
- g.‘-amf)nZ R na ; 1922-5A 19CW-3A $.1915¢, /3. 4264/ 2%.71969 S
. 19CW-4A €. 14949 /3.3825/ 25.43231
19CW-5A F.25207 /3. Y942/ 2. 73296
igggv\’gﬁ ?g. 13731 /33- 3§0 747 - 9857570 T
. - 13977 / L 75‘?& 25”4/70?30 ..........................................
/{@/M/é Kﬁ/&//g/ﬁf/— 72/’//7‘ 20. 000/0 DEW-8A £.1740] 13.42757 | 28.57)23 | ——
& 7 }ggvvgi?ﬁ %. Q40647 /5 jZZjZf 28.46094¢
- §.19039 / SCYS B
mﬂf M@/kﬁﬁé M/ﬁ/ ﬂg ﬁ///W/ﬁ@ 19CW-12A €.17293 /2. 42/7F 3;275157(; P\
szt S0 S5 19C-1A §.19147 /3. 49523 29.06749 4 —
19C-2A 5.23%15 13. 930643 28.0b0g5 .
\ 19C3A NETTY 05 TR e D
19C-4A %.152%3 [ 344 )2 27.99/3¢6 | m—
. 19C-5A F. 24010 /j 7307 PR = ——
< 19C-6A £.24759 (3. 94120 QL7043 |
X 19C-7A 1% 0M] /3 ) UT 2F. 4358%
\% 19C-8A §.19912 /3 40&27 Ijgé4/7\5<7 o
— 19C-9A $. 20305 [/3.35/25 2829402 | T ’
\ﬂﬁ 19C-10A §. 2455 /3 ST/ 98 66733 | b
- 19C-11A %, 1943% /3. 42 5K 28.39595 —
% 19C-12A 8.17315 /3. 34%/77 23 55442
\ ;;CW'lA % 15200 ENTEY; Sousse 1
CW-2A . 1l13] /3. 40093 2%. 71341 I
\ 22CW-3A ¥ 19236 13. 39004 2823377
N\ 22CW-4A T 19 LM b /3. 43423 8. 3543
N | gggW-SA $.19 74 (o /3. 432473 27. 85029
\ ] 220\%?2 %.23435 /3. 4,024 | 28. 3797
<C 2w IA £.2431% 1348791 28.4737d | T
- §.23029 /3. 446977 J%8.20/.,34 A
< 22CW-9A $. 14757 13374 74 A5 .L9443 |
BN 22CW-10A £. 23731 13. 47733 28.78947
- 22CW-11A ’ %{“% Y | /3.‘//770 23‘71-,9_767 ....................................................
INVENTOR SIGNATURE : , ‘ PRINTED NAME DATE INVENTOR SIG 22CW-12A §. 1909 4 13.43 110 13 | 5194 p -
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE DISCLOSED 7O AND UNDERSTOOD BY PRINTED NAME DATE: -
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:gs p‘ ‘ . PAGE
[ - II ﬂ,i;/ /:%/4/ 0+ 2 T 6/47/4 //’ % ¢/ //}/ / and/ //;/

............................... _ : o e ‘any 22CAL) Jets w/ e’ vsJo

Div 01 Sample ID- Mass (g) Empty Mass (g) bottle & Mass (g) bottle, exp. —

Anions Bottle exp. soln. soln. & Type 1 M — I W 5/716 f 4/‘770/6 J ﬁ ﬂ 74 4 / ﬁ% % 442
............................ water ‘ ll W /%/0‘/7 (//‘PJ_
— ;gg;ﬁ 14101 13.4897¢% aﬁ.ﬁﬁm ‘ N . ) —
............................. 2C- . 15336 13.3840% 28. 4857, I ./ , - :

e z1333 1958408 2ol 1 p1T2al Extres ﬁm/w/ﬁ/)//; EAD . £00 /14

- %, 1708% 15 311t} §.50137 || |

""""""""""""""" 22C-5A 825094 /3. 38069 2854333 ; fb/;?/)/ecf [2-]9CALN/ |
—— [ 22C-6A . 17999 13.30843 28 b1 L) b i /2 = 19cAHL [
.............................. 22C-7A . 16952 ) 3. 303 4¢ 28.49402 B 12 = 22041/ ]
[ 22C-8A %.20%717 /3. 35319 8. HGT b 2
............................. 22C-9A . 22657 13.3704:0 2%.42339 R |12 —22CAL[ .

22C-10A 24540 15.3593 7 25. 2607 ] 2 ~/9PB-3 Jinulaty Oromidicter
— [2zc1a L2420 | yisvass | Jraigde | /X2
............................. 22C-12A $. A4 703 /13.38860 28 {led 63 | L 0Ar (2 [ﬂf?lh + Z ﬂﬁ/bn)

. |
Jample _+ @4 (olfecron £90/4/
~ Jample Zz‘;ﬂ%(/ . oo 454 Y
\ -
20 04 tanger (0L Foo)40
. , & : g -
<5 () of CUTTEY 0h Follomi ng Laga) -
<
\\ ﬁ \/< (A4
s % N
. N

PRINTED NAME DATE
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- Basalt Alignot Removal for Div 18 XRD Analysis

Personnel involved: Marla Roberts

Objectives:
Remove aliquots from two different basalt samples for Div 18 XRD analyses.

Background: For background information on the basalt samples see 733/132.

Samples:

e Basalt (Flood) - Pullman, WA, Ward’s Natural Science Cat. No. 47E1042
(733/132)

e NIST Standard Reference Material 688 Basalt Rock

quuipment: _
* Mettler Toledo XP205DR (sn 1126461033)

Supplies:
e Weighing Paper
e Polystyrene vials
. Spatulas

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

Basic Outline Procedure:
""""""""""""""""""""""""""""""""""" The material from each sample will be individually placed on a new tared piece of
- weighing paper and the mass will be recorded. After the mass is recorded the material
---------------------------------------------------- will be placed in a labeled polystyrene container. The label will contain a sample ID, SN
date and mltlazls : :
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QuantaSmart (TM) - 1.31 Page # 1

Protocol# 15 - Pa Np_Exp AB.lsa

User: Bertetti

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

Report Name: Np_Pa_EXxp

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa _Np_Exp AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa | “Np_Exp AB\20060627 1521.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa _Np_ Exp AB\Np Pa_AB.042
Assay File Name: C:\Packard\TriCarb\Assays\Pa Np _ExXp_AB.lsa

Count Conditions-

Nuclide: NP/PA
Quench Indicator: SIS
External Std Terminator (sec):
Pre-Count Delay (min): 0.00
Alpha/Beta Standards:
Low Energy: NP/PA
Count Time (min): 240.00
Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

n/a

Repeat Sample Count: 1
Calculate % Reference: Off
Background Subtract: On - 1st Vial

Low CPM Threshold: Off

2 Sigma % Terminator: On - Any Region

In Use Discriminator: 143

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 100.0 400.0 1st vial 0.00
Alpha 100.0 400.0 1st Vial 2.00
Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
Half Life-

Half Life Correction; Off

Regions Half Life
Beta A
Beta B

Alpha

Units Reference Date Reference Time

IPA Block Data

Software Version IC: 2. 11
Software Version EC: 1.31
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314

3H Chi Square: 20.44 Date Processed: 6/27/06 3:21:31 PM

14C Chi Square: 24.45 Date Processed: 6/27/06 3:21:31 PM

3H E”2/B (1-18.6 keV): 271.81 Date Processed: 6/27/06 3:21:31 PM
14C E*2/B (4-156 keV): 526.40 Date Processed: 6/27/06 3:21:31 PM

3H Efficiency (0-18.6 keV): 65.17 Date Processed: 6/27/06 3:21:31 PM
14C Efficiency (0-156 keV): 96.71 Date Processed: 6/27/06 3:21:31 PM
IPA Background Date Processed: 6/27/06 3:21:31 PM
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Liquid Scintillation Analyses Results for 19CAL Series 1 |
and 22CAL Series 1 with and without Calcite -
Experimental Solutions
Task initially assigned to Marla Roberts el
Objective e T
To determine the amount of neptunium in the experimental solution at the —
end of the sorption experiments. ] o
Initial Entry  800/14-15
LSA sample preparation 800/32-33
Sample Info } ...........................................
Blank (one sample from simﬁlated water with calcium): w Ca 800/32 R
Neptunium spikes (two samples) — Spike 61A1-13 and Spike 61A1-14
(800/32)
Four experiments derived from 4 solids and 1 type of simulated water
19CALW series 1 (24 samples, with calcite) using simulated water with :L————"—-
calcium TR
19CAL series 1 (24 samples, without calcite) using simulated water with |
calcium T
22CALW series 1 (24 samples, with calcite) usmg simulated water with T e
calcium
22CAL series 1 (24 samples, without calcite) using simulated water with -
o I
Results L
Printout of LSA analyses following: Y
ﬁ‘
INVENTOR SIGNATURE PRINTED NAME DATE J’
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE

PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY
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| | 5 July 2006 »
[— JUN 2000 _ME - 5 Jwly 200 PR
64 1/3/06 12:59:16 B QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2 : BOOK NO. PROJECT 65
PAGE Protccol# 15 - Pa_Np Exp AB.lsa ’ User: Bertetti . PAGE
) ; » . mw 7/3/06 12:59:16 PM " QuantaSmart (TM) - 1.31 - Serial# 40 : Page # 3 | -
I B , ' , : Lo S ] Protocol# 15 - Pa_Np Exp AB.lsa User: Bertetti |
34 Background CPM (0-18.6 keV): 15.52 Date Processed: 6/27/06 3:21:31 PM ‘ A ‘ ) o
“14C Background CPM (0-156 keV): 22.48 Date Processed: 6/27/06 3:21:31 PM | I |
~ 3H Calibration DPM: 285000 | ‘ ‘ : i
i -": 3K Reference Date: 10/29/99 ' , - N [ . 53 81.93 10.37 12.99 4.09 15.98 121.71: 2782220015
S 14C CallbratlonvDPM -134100 . ; . 54 80.28  10.31 13.17 4,34 15.39 124.20 292.722¢0/1 14
, . Cp—— 55 80.71 11.30 12.15 5.12 13.58 123,53 297.6 ’22£v L
Cy A 56 79.12 11.43 12.12 4.56 14.93 126,04 279.4 # 7 s ?
...................................................... . cle: esults P L 57 78.98 10.74 12.80 5.17  13.61 . 126.25 313.5 # - Fa [
S# -Count Time .CPMA A:2S% CPMB B:?S% CPMa alpha25% Sis . f 58 78.59 11.05 12.52 4.63 14',81 126.88 275,24 7 fﬁb
.MESSAGES. g Blank ‘ H S 59 80.36 10.72 12.72 °  4.60 14.74 124.07 292.6 7 " 7, —
1. 240.00 19.99 . 2.89 3.47 . 6.93 0.37 21.32 174, 0(%/0(/32) S 60 79.68 11.22 12.28 4.84 14.23 125.14: 293.0 /1~ 72
--------------------------------------------------- ' '5 s ' o o B T 61 81.05 11.65 11.82 5.23 13.34 123,01 309.5" ~ z,‘,‘
1ssa.ng via . : : . . . . . 607 nw =50 ‘
-3 79.72 3.12 39.18 - 0.89 59.31 125.07 2.01 164.0/9uw// -l | 2§ 3(1),22 ﬁ —1;2 1(1) ;g i 33 15 2? 123 2‘1’; §§§'§,, -Ca |
4 80.67 4.28 28.93 1.48 37.21 123.60 2.01 254.99¢w! =16 64 81.21 11.97 11.54 4.73 14.35 122.77 he5. 0/ —@b 1 .
........................................................ g 80.46- 3.38 36.19. 1.70  32.94 123.92 2.01 326 07 28 : ) : ) : 2.71 : 265.0° - T7a '
S 09: 99 335 2802 e 123.22 2 ey - 24 o — 65 83.42 12.95 10.68 5.50 12.70 119.52 . 272.6 " T 7 S
: . . . : . . 5 3a 66 82.96 12.99 10.67 5.69 12.41 120,22 297,17 6 X
g ggg}l gég _ gg-i?} i-gg gg-;g ggég g-g} ggg-g Y3 T 67 83.93 10.99 12.24 4.75 14.10 118.79" 273.6 " :?2 L
S - 82:86 3:_70 32:32 \ 1:66 33:_24 120:33 2:01 281:3 1 = Ya T — i, gg gg-zg 1%33 iégg ggg 13.;‘81 32?].12; ////—74 :
10 - 82.95 3.76  32.32 1.80 31.00 120.20 2,01 318.8 ';@ %I 70 82.24 13.03 10.69 5.17 13.38 . 271.8 v~ 74 T
11 87.36 3.78 31.57 1.74 31.25 114.13 2.01 335.6 % ~Sa o n | ‘ee oe3 gt =0 ‘
‘ ‘13 a4 76 e 5876 S e EET 2 sl ogs 71 85.32 12.08 11.22 4.64 14.25 116.86 263.6 _%‘; [ —
i . -07 23, . . . . S 72 84.24 11.80 11.50 5.13 13.31 118037 294.0 7 = it
o 13 81.82 3.99. 30.74 2.14. 26.89 121.85 2.01 352.8° L 73 81.90 12.98 10.74 5.87 12.21 121.73 297.5 7/ /14 ;
| 14 82.80 . 3.83° 31.81 1.84 30.53 120.41 2.01 339.8~ ~&% ) ) : : ) ‘3 RS —
S 15 ' 84.75 4.22  28.75 2.33 24.73 117.66 5 01 372.34 =74 .74 81.48 .~ 13.69 10.30 5.39 13.01 122,36 286.4 ) _ /24 ? i
i p 61 ie g . . . . g T 75 100.17 11.22 11.20 4.24 14.26 199,46 2, 262.7 26 U —
| ’ 17 8_%‘28 6'4? ig‘sg ) .3-}12 33'33 ﬁéé% 3’8% 22‘2"2.,, - fa 76 100.57 11.26 11.1% 4.36 13.94 99.08; 2,01 274.7 |
. . . - . . . o FL ——— T mss———— Missing vial 77. . IR st I —
ig 22_-2733 3-?; ggi; 3-3?l 2#‘-47 113-22 3-01 325 -5 /’ “g, 78 81.53 13.83 10.21 5.40 13.00 122.30 - 2,01 269.022C/-/a
: . : . .04 27.58 117. .01 326,47 o0 —m e 79 82.59 12.55 11.01 5.70 12.43 120.71 . 2.01 298.422¢/-/b —
20, 86.05 6.00  20.70 2.7 21.41 115.84 2.01 305.4 % 80 86.17 15.01  9.32 6.35 11.28 115.68 -~ 2,01 295.1 # - 24 |
----------------------------------------------------------- 21 84.92‘ 46'.84 22.33 2.35 24.51 117.38 2.01 299.3 A 81 85.18 13.81 10.03 5.83 12.06 117.04 ©2.01 282.9 4 —Z2b —
gg gg-gg 7-12 %7-24 g% gi-gg gggg 2-81 g‘ég gl’ s . : 82 85.81 14.23  9.76 . 6.02 '11.75 116.20 .~ 2.01 292.5 # - 3% ;
23 52.52 T e oe 2.72.-21.93. . 120-28 o B e 83 85.90 14.18  9.78 5.65 12.29 116.06 2.01 286.6 / :/57'/5 [
s o038 2a0- 2 . . . Y —iza | 84 84.09 14.51  9.68 6.19 11.62 118.55 2.0l 278.6 "R |
------------------------------------------------------------ .25 8 .62 | ae 17.6g .02 19,91 . 116.44 2.01 300.9 " i2h e 85 86.08 15.10  9.28 6.81 10.74 115.80 2.01 298.8 7 —Z7 —
Miiging viagf’é% -5 - 2.91 20.53 117.11 2.01 294.3 86 83.34 14.71  9.61 5.75 12.30 119.62 . .2.01 269.0 %7 TS5
' g . ’ e ‘ "o i
S 51 08 5.39 23.34 5 20" 25.50 19997 b 01 267.3 /9l 1 | g; gg.ge 15.79  9.07 6.83 10.88 119.62 2.01 297.8 " " {n —
| L . . 3. . . . . . , i .54 14,56  9.59 -6.14 11.59 116.54 . 2.01- 284.1 5 |
..................................................... 29 82.44 6.78 18.83 2.85 21.16 120.96 2.01 282.4/9C/ /b d o 89 84.49 15.24  9.28 6.17 11.62 118.00 2.01 .283.4 7 -¢
- 83.95 6.61 19.13 3.08 19.72 118.75 2.01 314.5 » —Za ) : : ) : EYER o1 . Ze. T
gg 83.92 o081 19.22 3.08 1% 1187 2 e Z25 | 90 84.67 15.57  9.11 6.56 11.11 117.74° . 2,01 280.0/ — 7%
-32 SRRSO o 2 e 3--38 §9';:2-3 123.29 o e 3. e W | 85.64 15.76 = 8.98 6.53 11.09 116.40° 2,01 287.9 7" iy [
3 o4 89 o2 198e > 99 20,53 e 20l eale s =38 | 92 87.64 14.76  9.39 6.47 11.05 113,74 - 2.01 .300.07 T gX f
........................................................ . v 3 . 84.38 6.00 20'84 ‘ 2_62 22‘43 118_16 2.0:][- 272.3 . /7/4'\ e a3 87.69 15.27 9.12 6.07 11.57 113.67 2.01 270.8 /2 _ 74 ‘j"“
38 e AR 2.82.22.43. T a e 2.0y ER 94 86.80 15.73  8.94 6.78 10.74 114.85 12,01 290.4 7 _&f ;
3 S ¥ e e 1o el e aest ~ s ] ‘95 . 87.04 16.36  8.65 5.99 11.72 114.55 . 2.01 275.5 7 _ s I
. . -29 .18.73 9. .01 30 s 96 84.14 16.29 8.8l 5.84 12,11 118:49 2,01 239.6 7 ", |
s ———— - 37 84 .87 7.64 16.73 3.38 18.25 117.46 2.01 294,17 T mm— A 97 85.95 17.52 8.23 7.04 . ; ”o—- !
38 oot et T 3as 19E 114 99 201 Gaoan A T . . . 3 10.50 115.98 2,01 . 268.5 T e
544 o oh Toe leee 4 s 150 14 2 oala = b , 98 86.57 17.10  8.36 6.96 10.55 115.15 2.01 275.47 T yp |
> 82.98 T leler o 10 130 es e S e T 90 84.04 17.38  8.36 7.71  9.96 118.64 2.01 302.3” T ,on b
‘ . 84.96 8.07 15.93 383 16.54 117.35 501 307.54 74 | } 100 133.33 12.07  9.43 4.96 11.24 74.64 0 . 2.01 285.67 s ;
o oA 84.95 8.07 15.93 3.83 16.54 117.35 2.01 307.5 1) _ pp S A 101 : 1§2.18 12.48 - 9.19 4.84 11.49 75.29 2.01 265.37 = [S—
. . . . . . O - . Missing vial 102. : : )
ﬁ o gz‘gﬁ g 22 '13--3(7) 3-22 13-33 ﬁg;g 2-81 ggzg PR ——“w—-JW 103 1.32  .1478.50 ~ 4.56 . 553.35 7.42..  7655.69-- 1.99 272,85pikeiAl-13]
______________________________________________________ i 54.25 9.26 1.1 3.73 17.90 118.32 2:01 2812 - b 104 1.28 - 1640.95 4.39. ° 616.85  7.14 7833.23 [2.00 274. <o Ke ol /‘/
. . . . . . . . . e p— , SR IR 783: . _
46 85.63 9.02 14.40 4.64 14.24 116.41 2.01 339,67 ’”‘j’
© 47 84.75 10.92 12.26 4.19 15.45 117.67 2.01 271,07 77,
48 85.12 9.82 13.41 3.70 16.98 117.13 2.01 266.47 T .,
49 83.50 10.44 12.81 4.51 14,71  119.41 2.0l 280.3 7 Tz b .y YTy £
50 . 88.64 10.73 12,22 4.81 13.64 112.45 2.01 301.3° L Z AT
o - 87.65  12.27 10.95 5.27 12.82 113.72 2.01 299.9 7 T /%%
5 - Hlss&nq v1al 52. \ : LT J - ‘:;f ‘ INVENTOR SIGNATURE PRINTED NAME DATE
; ;
DISCLOSED TO-AND:UNDERSTOGD BY ‘ PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY ‘ PRINTED NAME DATE
'
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Calibration Information
Software Version IC: 2.11
Software Version EC: 1,31
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314

3H Chi Square: 20.44 Date Processed:
14C Chi Square: 24.45 Date Processed:
3H E~2/B (1-18.6 kev): 271.81
14C E~2/B (4-156 keV): 52640

6/27/06 3:21:31 PM
6/27/06 3:21:31 pM
Date Processed: 6/27/06 3:21:31 pM
Date Processed:

2/E 6/27/06 3:21:31 pM
3H Efflglgncy (0-18.6 kev): 65.17 Date Processed: 6/27/06 3:21:31 PM
14C Efficiency (0-156 kev): 96.71 Date Processed: 6/27/06 3:21:31 PM

IPA Background Date Processed: 6/27/06 3:21:31 PM
3H Background CPM (0-18.6 kev): 15.52 Date Processed:

6/27/06 3:21:i31 p
14C Background cpM (0~156 keV): 22.48 Date Processed: "

6/27 121

3H Calibration DPM: 285000 /27706 3:21:31 o
3H Reference Date: 10/29/99

14C Calibration DPM: 134100

W6/27/06 3:21:32 PM QuantaSmart (TM) - 1.31 -~ Serial# 405314 Pagé D e
SNC Protocol B

7/3/06 2:36:06 PM

] - )
QuantaSmart (TM) - 1.31 - Sérial# 405314

SNC

Protocol

Calibration Information
Software Version IC: 2.11

Software Version EC:

1.31

Instrument Model: Tri-Carb 3100TR

5 July 2000 VMR
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Evaluation of 19CAL Series 1 and 22CAL Series 1 With and Without Calcite
Sorption Experiment Results :

Initial Entry for Entire Experiment: 800/14-15

Samples: NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66

NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite-

742/25 !
NC-EWDP-22PC-1005-Sonic Core Composite — 742/8

NC-EWDP-22Pc-1005-Sonic Core Composite w/o Calcite- 742/25

Water Used: 19PB-2 Simulated Groundwater with Calcium 742/41

: &S] +22[h¢ Jerel
| . iN €RPEr1IMerr~ 1GCHL Serie) (me
Np Spike Used: 61A1 .

Personnel Involved: Marla Roberts, Sandra Watson

Summary:

Inconsistent results between the spikes from previous experiments

and the results of the LSA analyses (800/62-66) for the spikes used

in 19CAL Series 1 and 22CAL Series 1 with and without calcite

have lead to an evaluation of possible sources of error. Possible
causes include, but are not limited to: too strong of an acid being

used for LSA matrix, tainted Ultima Gold AB cocktail, equipment

v S —— malfunction and/or tainted Np Spike.
Instrument Serial Number: 405314 poprke.
3H Chi Square: 23.10  Date Processed: 7/3/06 e
_ : 2:36:05pM ' ' .
__________________ 14C Chi Square: 17. \6’)7 zggtiﬁrgﬁiisgﬁocgéiég? 773/06 2:36:05 BM The following pages contain tests run on various components of
IY. ~ B - . e . . M . . . . . . . .
?ZICEE%/B( (4-156 kev): 555.34 = Date Processed: 7/3/06 2:36:05 PM the LSA process to pinpoint the cause of the inconsistent Np Spike
3H EfficlenCy (0-]_8.6 keV) : 65,19 Date Processed: 7/3/06 dideie e 61A1 res lts
14C Efficiency. (0-156 keV): 96.31 . Date Processed: 7/3/06 2:36:05 PM ultts. i
IPAR Background Date Processed: 7/3/06 2:36:05 PM .36:05 DM ;
SH Background CPM (0-18.6 kev): 14.45 Date Processed: 7/3/06 2:36: ! . . . . oo
B g . d: 7/3/06 2:36:05 PM Page 68: Testing the Ultima Gold AB Cocktail-used two different
T Ort: Jatogo V)¢ 21.82 Date Processed: 7/3/06 2:36:05 BM . | _ _ _
3H Calibration DPM: 285000 containers of Ultima Gold AB Cocktail (labeled A & B), 500pL of
7% Reforonce Date: lo/20/s9 0.02 M HNO; (696/29-30) and 100uL of Np Spike 61Al-See
14C Calibration DPM: 134100 g R 1070729-50) and 100pL of Np Spike 61A1-See
‘ 800/68 for sample IDs and masses.
————
P2 ~ — \
S/ 2 pre
DATE
TED NAME
DATE a INVENTOR SIGNATURE PRIN
RE PRINTED NAME )
INVENTOR SIGNATUI | e — e
pre————= DATE DISCLOSED TO AND UNDERSTOOD BY
DISCLOSED TO AND UNDERSTOOD BY
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Tample 7D iala) a#Lf/f M) /1 (0159 h 597 ﬂ# ES70gCopmppres 7 /
’ Vid] & oL viedd alid (nple._ a% LA procel”’ 7@7%0 Qo /
A ke '7.(?7@22 7.97597 - -
lo 14115 Baclgpound + 1hifraf enloy FOO/7
A-Jpike 1.893£9 7. 77373 PUurpoe. #/ infuence OF dtd 0n
le]Al-1{ ‘ (A re/Wls .
B -Ipike 7. 99553 5 099]] Aud Ufed, 0.02 M 1AW, /@Wﬂ/Z%ﬂ) .....
ol A1-/7 - i AALL # 22(AL) é/wmmem‘ 7
&-Jpike 190200 F0b2]5 Dridute: 7 IS5 vall Jibeded Mok Soke 1720
wih!-1F | These_viall il have no acid dﬁl//%/
L00 wl Spike. @lA] and Smi el W/hma a7
< AL (Jabekd A) catia]. V) recovded fw/ 70
IaNY Addtional 7 LIA VIR Jabeled WM dpike 2j+22.
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Procedure:
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\\ / g pH of Ap 237 Jpke /4] //
\ | | ~ R
\\(é Task initially assigned to: Marla R;)berts | | e

To determine the pH Np-237 spike 61A1

Background: See 800/67
Sample Info: Neptunium Spike # 61A-1 (369/ 100) - 60 ppm Np-237 at pH of 5.63

ons: - Y Np =200 ppb
' ilibrium with lab COx(g); pCO, = 107>%

- solutio e=30ml

- mass of solid = U:

-M/V (g/L)=3.33

P Avg 0o MR

Empty centrifuge tube weighed and mass recorded (800/74). About 8 mL of 61A1 Np spike -
added. Tube with spike aliquot weighed and mass recorded (800/74). . -

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

Next, fresh pH buffers of 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH L__"_
meter (using stir plate). The temperature, calibration setpoints and slope were recorded (800/74 ). b
The acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode L
Instruction Manual, 2003. |

The pH of the spike aliquot was measured and recorded. The pH meter was challenged and the °
measurement recorded. See following page.
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"Assay File Name:

Nuclide:

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta
Report Name: Np Pa EXp

User: Bertetti

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa Np. Exp AB
Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa | “Np_Exp AB\20060706 1531, results

Comma-Delimited File Name:

Count Conditions-

NP/PA
Quench Indicator: SIS
External Std Terminator (sec):
Pre-Count’ Delay (min): 0.00
Alpha/Beta Standards:
-Low Energy: NP/PA

Ii/a

C:\Packard\Tricarb\Results\Bertetti\Pa _Np_Exp_ AB\Np Pa_AB,047
C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa

Uy . Count Time (min): 10.00 ]
— ( Count Mode: Normal
d .- Assay Count Cycles: 1 Repeat Sample Count: 1
ﬁ/% 0% @//4/ P f?dy { #Vials/Sample: 1 Calculate % Reference: Off
I / e 77/) 1/ ﬁ 74@,- 7 ' Background COFE
] Background Subtract: Off
X[ y / /7 mz // W/ /7 M Low CPM Threshold: Off
%@Wd _é.q-r(l 7 ﬂ / 2 Svlgma % Terminator: Off . -
P é,ﬂ """"""""""""""""""""""""" In Use Discriminator: 143 B s —
Regions LL UL ‘
{ Beta A 0.0 400.0 ;
' Beta B 100.0  400.0 S
. Alpha 100.0 400.0
/7 ./ﬂ/é/ Z&p(ﬂ — 7Y Count Corrections-
N e
e ; Static Controller: On Luminescence Correction: Off
(JA ey /i 21 #/7- /’ﬂmi)/ﬁfiﬂﬁ / [ Solored Samples: n/a Heterogeneity Monitor: n/a
l ! :~Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
oF (SA pﬁyéé/j N — s
ﬂ w/u/‘/‘”[MK7 ( . Half Life Correction: Off
""""""""""""""""""""""" Regj_ons Half Life Units Reference Date Reference Time [,
//7/77%/%77é/ fﬂ /710 ’ @ l Beta A ‘
Mdfﬁ/ 721 Wmeherity - fod f o f= 74  Beta®
1 Alpha
[A,ﬁ IPA Block Data ‘
4‘ y ‘ﬁ 474 Software Version IC: 2,11 e
% //ﬂ% ﬁ/‘é ﬂg WM/ b samn Software Version EC: 1.31 i
4’6 g Instrument Model: Tri-Carb 3100TR L e——
éf/é Mﬂ/ﬁ/ // 7@7 5/)” V ﬂ/ L Instrument Serial Number: 405314
//7 mg M MW 3H Chi Square: 23.15 Date Processed: 7/6/06 2:01:14 PM
~ 1 14C Chi Square: 14.58 Date Processed: 7/6/06 2:01:14 BPM
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3H E"2/B (1-18.6 keV): 292.16 Date Processed: 7/6/06 2:01:14 PM e
" 14C E"2/B (4-156 keV): 587.41 Date Processed: 7/6/06 2:01:14 PM
‘ 3H Efficiency (0-18.6 keV): 64.90 Date Processed: 7/6/06 2:01:14 PM
DATE — . t4c-Efficiency (0-156 keV): 96.76- Date Processed: 7/6/06 2:01:14 PM
INVENTOR SIGNATURE PRINTED NAME /‘ IPA Background: Date Processegﬂ 7/6/06 2 01: 14 PM )
PRINTED NAME DATE
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76 | BOOK NO. _ PROJECT | - BookNo PROJECT 77
paGe 7/6/06 7:01:34 P QuantaSmart (TM) - 1.31 - Serial# 405314 i Page # 2 ; PAGE
Protocol# 15 - Pa Np Exp AB.lsa User: Bertetti , ! : : ‘
-7 : ' — 7/6/06 2:01:15 PM QuantaSmart (™M) - 1.31 - Serial# 405314 Page # 1
,,,,,,,,,,,,,,,, o G Brotocel -

3H Background CPM (0-18.6 keV): 14.43 Date Processed: 7/6/06 2:01:14 PM
14C Background CPM (0-156 keV): 20.90 Date Processed: 7/6/06 2:01:14 PM
3H Calibration DPM: 285000 )

3H Reference Date: 10/29/99

14C Calibration DPM: 134100

-Caiibration Information :
Software Version IC: 2.11

- ‘ : : ftware Version EC: 1.31
Cycle 1 Results | H 50 . i
S# Count Time CPMA  A:25% CPMB B:25% CPMa alpha2ss SIS - " Instrument Model: Tri Carb 31007

MESSAGES ] B Instrgment'Serlal Numberx: . 7/6/06 2:01:14 PM .

1 10.00  13646.70 0.54 . 4595.30 0.93  16770.70. 0,49 258.1WM - Z’jf/ ' iifcc’é;isggigi;;zialge pate gigi::i:g: 7f6/06 2:01:14PM T

/ . H . : : H .

Misiing Viaioéoo 13664.10  0.54  4475.60 0.95  16848.60 0.49 252.5ja//0- 35 EA2/B. (1o18.6 keV): 292.16 Date Processed: 7/6/06 2:01:14 PM —

4 10.00 14771.40 0.52  6177.00 0.80  16056.90 0.50 293.6 (/A ’Z' éﬁCEﬁ?/‘?’ (.4;15(’3 ‘1‘3"’6‘](23;’:424 gﬁatgai?ﬁiiiig;‘ey64?2,§g°§3%,‘i.?j oM ' ‘ A

, : ] Y - : ‘01: T
> 10.00  14272.50  0.53 5941.20  0.82 156,01.'20 0.51 '292.94/4 14C Efficiency (0-156 keV): 96.76 Date Processed: 7/6/06 2:01:14 PM

Missing vial 6.

o /q ~ e kground. Date Processed: 7/6/06 2:01:14 PM

7 10.00 913.80  2.09 299.60  3.65 036. . wiAl- — - IPA Backgro

8 10.00 830.30. 2.19 263.70 = 3.75 gogg gg ' 8 ;i 33% g%ﬁ/; w#A!-20 ' 3H Background CPM (0-18.6 keV): 14.43 Date Processed: 7/6/06 2:01: 13 gM
Missing vial 9 ’ ) ) ’ ) » : ‘14C Background CEM (0-156 keV): 20.90 Date Processed: 7/6/06 2:01:14 PM I —

10 10.00  1096.60 1.91 430.20 3.05 7912.80 0.71 293.1WM WI#! 27'2' ‘ 3H Callbration ’gPM-lg?gg(/’gg , : o : o ~
11 10.00 1099.90 1.91 428.70° 3.05 7943.20 . 0.71 '291.0 wiAl- L e 3H RigF@Fence Date: 44 e o e
Missing vial 12. . ; 14C Callbratlon DPM: 1341 T

13 10.00 8115.20  0.70 3370.50 1.09 9098,00 - 0.66 293.5 w/ﬂ/'qo : : ‘

14 10.00 8606.60 0.68 3612.40 1.05 9628.20 0.64 295.5 (piAl~/ ;
Missing vial 15. . ‘ .

Missing vial 16.
Missing vial 17.
Missing vial 18.

Missing vial 19. ' —
Missing vial 20, . . ‘S\\\
Missing vial 21. e
22 10.00  8115.90 0.70  3356.40 1.09-  9087.00 0.66 293.0 G141 -1 (PES) \
23 10.00 8507.30  0.69 3546.10 1.06 ~  9466.80 0.65 294.20/A!-I1Z(Np(L —
Missing vial 24. ‘ \\\\\\ ~
25 10.00 4368.20 0.96 1759.40  1.51 7793.60 0.72 283.5 LIAI- 1] - ; /7
26 10.00 4574.80  0.94 1833.70  1.48 8125,40 0.70 281.2 (/A/-12Z I ‘ : \// 4
Missing vial 27. B . P
28 10.00 1983.60  1.42 774.00 2.27 7756.30, ° . 0.72 281.0 07//4”’5 wy =
29 16.00 2071.80 1.39 802.30  2.23 7764.20 0.72 278.2 (1 A~
Missing vial 30. : S~ /\\\622277
31 ~10.00 727.50 2.34 284.30 3.75 7659.60 L 0.72 278.1 A1 Al o T {7
32 10.00 722.70  2.35 256.20  3.95 7662.20 0.72 261.54-@/A/7Te * \ Az
Missing vial 33. .17 - )7
34 10.00, 730.00 2.34 261,10  3.91 7688.10 0.72 262.9 B-l!A)"
35 16.00 728.60 2.34 261.20 . 3.91 7689.50 0.72 265.0B~l/A/-18 ___

/
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78 | . : Evaluation of pH adjustments required for 19PB-0305-Sonic Core Composite with and without ~ PAGE
PAGE ! Calcite and NC-EWDP-22PC-1005-Sonic Core Composite with and without Calcite | S
= ' , (0.2g of sediment) :
W Nd% - \M{‘G W-\\M {\Q U AV Le VOfu !H'Z a-( wﬁ o — —
-h/’{\; . .-( N P‘ $n¢ ‘Lc S ( oo //D 67— 077 ) See Goo / { O'l Personnel initially assigned to task: Marla Roberts 'L—-—-’w
, Py J o ' e - | I
w Ny ; Objective:  Determine the amount of acid needed to add to experimental solution in order toreacha [
' e (& P“ Sy W\D‘a s Were o \‘H/‘ A rawi ﬁ"w 3h Aee 3 av : specific range of pH values using a larger amount of sediment for use in sorption ‘r‘—“““—““
: ’ : iments. R
stardord slufon s Gla gl S~ o LA | cXperiments
oy “ . e )
Selatans  bla ard CAU are $p'F, ovcopt fab 6181 Previous Initial Entries of Importance: 742/45-46, 800/10 and 800/11-13

¢ N e . Th + W " ve ot |
: -.l’) ﬂ ul% 3 . .................................................
o_luta o O Al = X . Mm o Sample info: NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66 f
ot lining A Sepple of 61A b A pH A spprpt e

‘ v ] jJ NC-EWDP-19PB-0305-Sonic Core Composite w/o Calcite- 742/25
S-¢  ogay NgOK. ! The end cosu |t F e A .\V.{\.m r,\wﬁl?wf“ﬂm ‘ NC-EWDP-22PC-1005-Sonic Core Composite — 742/8 Fr——

t : ‘ NC-EWDP-22P¢-1005-Sonic Core C ite w/o Calcite- 742/25 -
' C q qa\&#\m oveut i M- concomttwn  f fre OYT&/,AVVJ ] ¢ e Tote Lompostte wio Calcite h
GCra ‘. Solution info: 19PB-3 Simulated Groundwater with Calcium 800/20 A
’ 'R  Reagents:  pHbufferd (Fisher SB8 lot#04161)
The tede  oxnm ped  AfFur ngy_ tomn Ling fone o o depnils , pH buffer 7 (Fisher SB108 lot # 044065)
W\A rcid cAA Fane -F‘ LSh Vil . ] Henn p‘}‘ 4o pH buffer 10 (Fisher SB 116 lot #.044060) b
. ' 0.4 M HNO3 (696/195) for pH adjustment
tdontx by Llre  couse a{'—i NGry en g uncw"‘ﬂ*m: — 03 MNeaSied !
u 5 A‘ - of splee GaL The &nal o .(% yis  shiwed : Equipment:  Orion meter 920A (sn 039518) —
{ ' ; Thermo Orion combination electrode 8103BN (ID 3I) S —
. t r a2 Glat o \ e
W\H' The fvomelons leow  Moesn ve -'? .{ 2 New Brunswick Scientific Gyratory shaker model G33 (sn 29012790
hawing o conc pwtation £ 45 g ate Ty fne i Mettler Toledo XP205DR (sn 1126461033) A
, .

‘ 7
ecyeched  ovd v\)vwwsiul Wenspirol bl ppw won Oovved
ke Cerd fre USH wes fup el hirg prperly avd the

] ‘ - Supplies: Polycarbonate centrifuge tubes with caps (50 ml capacity)

i rvv’rﬂ'x 4 Cﬁdb{vi(s Wer !'\4" 1”)& CaoSe d.(; W | ; : Pipettes and tips | S

Stir Plate e

Stir bars : S
_ drprme S tw Y lee  BU&L .
! ' , v Procedure:
; ’ =~ Four pc centrifuge tubes were labeled: 19PB2 W, 19PR2 WO, 22PC2 W and 22PC2 — e
| t on . ?
q S‘\“ dee LOAL wns @ {'hﬁ‘mvuw MYV‘ we aod g v 3‘\’ “w ! WO. Empty tubes were weighed and the masses recorded (800/81). Next, about 0.2g of
! Glar wes newhred o Ganilor 6(}\ on o Cimt i‘;b r’/"{\‘)‘/‘wf— sediment was added to each of the tubes according to: 19PB2 W = NC-EWDP-19PB-0305-
. A - ( Ane | ' Sonic Core Composite , 199PB2 WO = NC-EWDP-19PB-0305-Sonic Core Composite w/o
¢ peobloms pve 1 p ) P

; 0"5’{ ‘”_“*""V: showed {N": fre ;\ Tren tre endalineed | Calcite, 22PC2 W = NC-EWDP-22PC-1005-Sonic Core Composite and 22PC2 WO =NC- ________
| pte P .{7\ \xuw OIL» a sol rﬂ Ns‘o P e8¢ whin w ' ; EWDP-22Pc¢-1005-Sonic Core Composite w/o Calcite. Prior to sediment transfer, each sample

:\¢65 CNpwying  oonc W\"T’rf‘;}h ¢ wWilre M +~7 tNe  pa v ﬂ"‘ "‘F ; . container was rolled gently to avoid bias. Next, approximately 30 mL of solution was added.

\

Each tube was weighed and the mass recorded (800/81). Using an eppendorff pipette 10 pL of oo
0.4 M nitric acid was added. The tube was weighed and the mass recorded. The tubes were
‘uncapped and placed on an activated shaker and left to equilibrate for a few hours. The addition |
of acid was a step-wise process, in which the tube was weighed (and mass recorded), pH
measured, acid was added, and left to equilibrate. The process repeated until the pH was ~ 7. .
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