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—r——r— This notebook contains work for Radionuclide Transport (RT) in both the saturated zone

T

T I 1

T

and unsaturated zone. RT is concerned with identification of key geochemical processes

that may control radionuclide transport at Yucca Mountain. Radionuclide retardation is

T T 7T T dependent on the hydrochemistry and mineralogy along the groundwater flow paths from

1 the proposed repository. Typical activities associated with these investigations would -

1T Current experimental activities are focused on laboratory batch sorption experiments that

include conducting laboratory batch sorption experiments, collecting field samples, and
analyses of field samples.

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 a sorption experiment is to determine the sorption

" capability (Kd or sorption coefficient) for a particular radionuclide, solid material, and

—r——r—— solution typically over a range of pH values. Tasks typically include the following;:

e Preparation of reference solutions.

e Cation (Div 01), inorganic carbon (CNWRA) and pH analyses (CNWRA) of

T T T } ‘e

reference solutions.
Preparation of experimental solutions

e Liquid Scintillation Analyses (CNWRA) 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 696. That notebook concludes with
the pH analyses of groundwater that will be used in the CAL series 5 and 6 sorption
experiments. The first entries in SN 711 are for the CAL series 5 and 6 sorption

experiment. The initial entry for the CAL series 5 and 6 sorption experiment is in

" 696/170-171. Notebook 711 will start with an updated version of this initial entry.
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Initial Entry - Np sorption on consolidated alluvium with Simulated waters (with and without

_ Objective:

| Conditions:

[ Samples

" Reagents

| Equipment:

Supplies:
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T

calcium) over a pH range. Identified as CAL (consolidated alluvium) series 5 and 6.

Jon Brown and Bradley Werling are the individuals initially assigned to work on this experiment

To investigate Np sorption on a consolidated alluvium sample using two types of
simulated water (with and without calcium) based on the chemistry from water collected
from the shallow string of drilthole NC-EWDP-19PB over a range of pHs.

- Y Np =200 ppb

- equilibrium with lab CO,(g); pCO, = 10
- solution volume = 30 m]

- mass of solid=0.1g

- M/V (g/L) =3.33

3.42

- 19PB Simulated water with Ca - 696/14 and 32
- 19PB Simulated water without Ca — 696/14 and 32
- Consolidated alluvium sample (<35 mesh size fraction) NC-EWDP-19PB-0305-Sonic

Core Composite - 696/64-66.

Neptunium Spike # 61A-1 (369/100) - 60 ppm Np-237 at pH of 5.63

pH buffer 4 (Fisher SB98 lot # 041614)

pH buffer 7 (Fisher SB108 lot # 044065)

pH buffer 10 (Fisher SB 116 lot # 044060)

Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201)

0.02 M HNO; (SN 696/29-30)

- Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)

Orion meter 920A (sn 039518)

Thermo Orion combination electrode 8103BN (ID 3G)

New Brunswick Scientific Gyratory shaker model G33 (sn 290127990)

Fisher Marathon 21K centrifuge model D7209 (sn 15930025)

Mettler AE240 balance (sn 101237)

Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314)

Stir Plate

Pipettes and tips
Repipettor for transfer of scintillation cocktail
Polycarbonate centrifuge tubes with caps (50 ml capacity)
7 ml scintillation vials

Weighing papet/boats

10 mL microbeakers

Plasticware and glassware as needed

Squirt bottle for water
Stir bars

Kimwipes

T
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— 1 Basic Outline of Procedure ]
——— ¢ Equilibrate simulated water sample with laboratory CO,. 1
® Measure the pH of simulated water samples. F
e Add solids to experimental solutions. }_
e Add simulated water to experimental solutions. ‘
T 7 Add pH adjustment solutions to experimental solutions. H
—— e Add neptunium spike to experimental solutions. —
L —— ® Place experimental solutions on activated gyrator —
. Dur.ing the experiment, completely remove the experimental solution caps during the regular __
business hours. Loosely cap otherwise.

Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)
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oot Assumptions
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_, Personnel initially assigned to task: Bradley Werling

Objective:

Conditions:

Samples

Reagents

Supplies:

i I i i 1 T

T T T i 1 (8 1 ] J 1 I ] 1
From Pa Initial Entry — CAL Series 7, 8, 9, and 10 Sorption Experiments — Np-237 on consolidated

alluvium with Simulated waters (with and without calcium) over a pH range
performed in duplicate.

To investigate Np sorption on a consolidated alluvium from NC-EWDP-19PB using two
types of simulated water (with and without calcium) based on the chemistry from water
collected from the shallow string of drillhole NC-EWDP-19PB over a range of pHs.

- Y Np = 200 ppb

- equilibrium with lab COx(g); pCO, = 10>*
- solution volume = 30 ml

-mass of solid=0.1g

-M/V (g/L) =3.33

19PB Simulated water with Ca - 696/14 and 32
19PB Simulated water without Ca - 696/14 and 32
NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66. (<35 mesh size fraction)

Neptunium Spike # 61A-1 (369/100) - 60 ppm Np-237 at pH of 5.63

pH buffer 4 (Fisher SB9S lot # 041614) , 1
pH buffer 7 (Fisher SB108 lot # 044065) H
pH buffer 10 (Fisher SB 116 lot # 044060) :_

Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201) ‘
0.02 M HNOj3 (SN 696/29-30) for LSA matrix B
0.4 M HNO3 (696/195) for pH adjustment »
0.1 M NaOH (696/30) for pH adjustment ]
Type 1 water (Barnstead/Thermolyne model D11901 snl 190010979691) ‘

Orion meter 920A (sn 039518) 7
Thermo Orion combination electrode 8103BN (ID 3G) —
New Brunswick Scientific Gyratory shaker model G33 (sn 290127990) -
Fisher Marathon 21K centrifuge model D7209 (sn 15930025)
Mettler AE240 balance (sn 101237)

Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314) N
Stir Plate —

Pipettes and tips

Repipettor for transfer of scintillation cocktail
Polycarbonate centrifuge tubes with caps (50 ml capacity) -1
7 ml scintillation vials —
Weighing paper/boats

10 mL microbeakers

Plasticware and glassware as needed
Squirt bottle for water ' —
Stir bars
Kimwipes

S

1 ]
I Recorded by I



10 Book No.

Project No.

| ., | ||
gL ZTONg OS so T ‘Bflw/l/

From Page No.

T T T T T T T T T T T T T T T T T T T T T T i T T T T T

Basic Outline of Procedure

5 e

- * Equilibrate simulated water sample with laboratory CO,. T

B ¢ Measure the pH of simulated water samples. . e e
e Add-solids to experimental solutions.

- AN B B
¢ Add simulated water to experimental solutions.

i * Add pH adjustment solutions to experimental solutions.

- e Add neptunium spike to experimental solutions. '

- & Place experimental solutions on activated gyrator — ]
| ¢ During the experiment, completely remove the experimental solution caps during the regular —— |
business hours. Loosely cap otherwise. _

" e Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)
Addition of solids to CAL Series 7, 8, 9, and 10 Experimental Solutions
R
Personnel initially assigned to task: Bradley Werling — T
Objective: To prepare the experimental solutions by adding the solid substrate. |
N
Initial Entry: 711/9-10 T
—
| Sample info NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66. (<35 mesh size fraction) ‘
[ Procedure ]
3 I
Four sets of twelve polycarbonate centrifuge tubes were labeled as follows: CAL7-Nplto 12, ____ |

CALS8-Np1 to 12, CAL9-Npl1-12, and CAL10-Np1-12. The mass of each tube (with cap) was
measured and recorded on 711/11 to 12. An individual experimental tube was uncapped and a

funnel made from weighing paper was inserted in the top. Approximately 0.1 g of solid was .
transferred to a piece of weighing paper that was tared on the balance. The solid was transferred —

into the experimental tube and the tube capped. This “solid addition” step was repeated until all

experimental tubes contained consolidated alluvium. The mass of each experimental tube was

measured again and recorded on 711/11 to 12. '

T T T ¥ I 1 T T T 1 T T T I T T T T i T 1 1 T ' . T
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L —T from page 5 of Orion Ross pH Electrode Instruction Manual, 2003.
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A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred
[ into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the T
—— experimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged ——
[ — with pH 10 (from calibration). The solutions in the microbeakers were transferred back to into . 1
the original experimental solution. i |
" All LSA vials had 5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials —1—1—
—r— were tightly capped and rigorously shaken by hand. —
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[ Equilibration of Simulated Waters used in CAL Series 7, 8, 9, and 10 Experimental Solutions
S | ——
[ Personnel initially assigned to task: Bradley Werling S
Objective: To equilibrate with ambient atmosphere the simulated waters used in the experimental
B solutions. ‘
- —
| Initial Entry: 711/9-10 ]
[ Sample info Two simulated waters used for CAL series 7 to 10 “
[ S
— Procedure R
L o pa—
Aeration of simulated waters conducted since 23 Feb 2005 — see 696/14 and 32 -
T T T T T T T T T T T T T T T T T T - T T T T T T T I T 1 I
| pH Analyses of Simulated Waters for use in CAL Series 7, 8, 9 and 10 Experimental Solutions. ‘
" Bradley Werling will be performing this task.
. ]
| Objective: To determine the pH of the simulated waters to be used in sorption experiments. ]
[ Initial Entry: 711/9-10 ‘
| —_
L Basic Outline of Procedure T
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 setpoints and slope were recorded. The ‘!
— acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction —™ 1
- Manual, 2003, —_
B About a 10 mL aliquot of the simulated water was poured out of the carboy into a small glass
[ beaker. This aliquot was transferred into a 10 mL microbeaker with stir bar. This sampling ‘
— step was repeated for the second simulated water. Each aliquot was placed on a stir plate and ~ ———
| then the stir plate was activated. The pH was recorded. pH meter challenged with one of the —
calibration standards. The pH and solution ID were recorded. The solutions in the
[ microbeakers were not transferred back to into the original experimental solution.
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| Liquid Scintillation and pH Analyses of CAL series 7 to 10 — Np-237 with Consolidated
Alluvium in two types of simulated groundwater over a pH range

— Task initially assigned to Bradley Werling and Marla Roberts.

| Objective: To determine the neptunium concentration and pH of experimental solutions and use

in calculations for determining the sorption coefficient (Kd) under specified conditions

f—-

— Initial Entry  711/9-10

| Sample Info  Two types of experiments run in duplicate for a total of four experiments.
Experiements based on consolidated alluvium substrate from NC-EWDP-19PB and
two simulated waters (with and without calcium) based on 19PB shallow strlng

- groundwater.

Procedure

B LSA vials (size 7 mL) were labeled for experimental solutions, blank solution, and neptunium
L spikes solutions. Experimental solutions were analyzed in duplicate and labeled to identify the
sorption solid phase and series, the radionuclide, the experimental solution number, and the
al/bl duplicate designator (example — CAL7-Nplal and CAL7-Nplbl). One simulated water
blank solution was analyzed and labeled as w CA with scientific notebook page reference. The
B neptunium spike was analyzed in duplicate and labeled Spike 61A1-3 and 61A1-4.

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 1 column 1).

The experimental solutions were centrifuged for about 5 minutes at 9200 RPM prior to aliquot
transfer. The mass of the experimental solutions was recorded before removing the LSA
aliquots (See table 2, column 1). The tubes containing the experimental solutions were placed
— in a tared 30 mL polypropylene beaker when being weighed.

For experimental solutions, 0.5 mL (500pL eppendorf pipet) of the experimental solution was
transferred into the appropriate L.SA 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 (100uL 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 1 column 2).

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

- from page 5 of Onon Ross pH Electrode Instruction Manual, 2003. |
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1 A 10 mL aliquot (pipet .'_with disposable 10 mL tip) of experimental solution was transferred
“into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the

experimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged

with one of the calibration standards after all of the sample pHs were measured. The challenge

solution type and measurement was recorded. The solutions in the microbeakers were
—r—— transferred back to into the original experimental solution.

..were tightly capped and rigorously shaken by hand.

. AIl LSA vials had 5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials _ |
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— 7 Experimental Solutions o
T T T T . —n
Task initially assigned to Bradley Werling _
— 1 Objective T
——— To determine the amount of neptunium in the experimental solution at the end of —-
- the sorption experiments. —
11—t Initial Entry 696/170-171 and 711/2-3 ‘r"—
- LSA sample preparation 711/13-16 —
T T T Sample Info ]
T T 1 -
N Blank (one sample from simulated water with calcium): w Ca 711/13 N—
Neptunium spikes (two samples) — Spike 61A1-1 and Spike 61A1-2 ]
o Two experiments derived from 1 solid and 2 types of simulated waters.
— T Consolidated Alluvium series 5 (24 samples) using simulated water with calcium ~
N Consolidated Alluvium series 6 (24 samples) using simulated water without —
calcium —
R I E— | Results ]
— Printout of LSA analyses following: —]
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QuantaSmart (TM) - 1.31 - Serial# 405314

Page # 1

Protocol# 15 - Pa Np Exp AB.lsa

’

Assay Definition-

User:

Assay Description:

Assay Type: Alpha
Report Name: Np_ P
Output Data Path:
Raw Results Path:
Assay File Name:
Count Conditions-

Nuclide: NP/PA
Quench Indicat

Count Time (min):

Count Mode:

#Vials/Sample: 1

Colored Samples:
Coincidence Time

Half Life-

Comma-Delimited File Name:

External Std Terminator
Pre-Count Delay
Alpha/Beta Standards:
Low Energy: NP/PA

14C Efficiency (0-156 keV):
IPA Background Date Processed:

/Beta

a_Exp

C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp_ AB
C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB\20050620 1811.results
C: \Packard\Trlcarb\Results\Bertettl\Pa_Np_Exp_AB\Np_Pa_AB 035
C:\Packard\TriCarb\Assays\Pa Np Exp AB.lsa

or: SIS
(sec): n/a

{min): 0.00

240,00

Normal
Assay Count Cycles: 1

Repeat Sample Count: 1

Calculate % Reference: Off

Background Subtract: On - 1lst 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 Vvial 2.00
Count Corrections-

Static Controller: On Luminescence Correction: Off

Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

n/a
(nsec): 18

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
Beta A

Beta B

Alpha

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: 20.40 Date Processed: 6/20/05 6:11:42 PM

14C Cchi Square: 18.82 Date Processed: 6/20/05 6:11:42 PM

3H E~2/B (1-18.6 keV): 294.70 Date Processed: 6/20/05 6:11:42 PM

14C E*2/B (4-156 keV): 549.28 Date Processed: 6/20/05 6:11:42 PM

3H Efficiency (0-18.6 keV): 65.41 Date Processed: 6/20/05 6:11:42 PM

96.52 Date Processed: 6/20/05 6:11:42 PM

6/20/05 6:11:42 PM
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Recorded by

| .

6/23/05 5:25:06 PM

From Page No.
_———r e

QuantaSmart (TM)

-1.31

| 1 I T

- Serial# 405314

Page # 2

Protocol# 15 - Pa Np Exp AB.lsa

L

User: Bertetti

1~
3H Background CPM (0-18.6 keV): 14.55 Date Processed: 6/20/05 6:11:42 PM
T~ - 14C Background CPM (0—156 keV): 21.98 Date Processed: 6/20/05 6:11:42 PM
3H Calibration DPM: 285000
T 3H Reference Date: 10/29/99
14C Calibration DPM: 134100
I
[ T Cycle 1 Results
S# Count Time CPMA A:25% CPMB B:2S% CPMa alpha2s$ SIS
T T MESSAGES .
5 1 240.00 20.20 2.87 3.34 7.07 0.43 19.61 166.4 w (B 711/13
— Missing vial 2.
3 70.34 23.14 7.23 9.98 9.03 141.75 2.01 293.7 oy
| 69.38 24.04 7.07 10.18  8.97 143.74 2001 28a.47 M I<<E)
5 67.33 23.97 7.18 10.07 9.16 148.13 2.01 286. /ql
6 67.95 24.40 7.05 10.17  9.07 146.73 2.01 288. 4>N§P bl -
' 7 71.25 23.16 7.19 9.32 9.39 139.95 2.01 283. 3
8 69.32 23.51  7.19 9.92 9.13 143.85 2.01 287. 7>NP <b
‘ 9 69.46 24.17 7.04 10.37 8.87 143.58 2.01 293.3
10 69.16 24.91 6.89 11.24 8.44 144.16 2.01 308. 6>’\‘?’)1<1>| s
' 11 67.44 28.15 6.36 11.10 8.60 147.86 2.01 278.3 < |
A— 12 66.30 28.09  6.42 11.34 8.56 150.43 2.01 283. 6>’ P5< A
13 70.16 27.76 6.31 11.34 8.33 142.11 2.01 282.9% ‘
14 69.75 28.77 6.16 11.52  8.27 142.95 2.01 284.8 N(’é H
' 15 73.24 28.83  6.02 11.64 8.03 136.12 2.01 285.7 ’ |
I— 16 72.87 28.80 6.04 11.43 8.14 136.81 2.01 276. 2>}JP7<]3| H
17 70.29 26.77 6.48 11.32 8.33 141.86 2.01 285.8 !
— 18 69.21 27.61 6.38 11.21 8.44 144.13 2.01 292, 1>/\/P?<
19 68.05 29.66 6.10 12.92  7.79 146.58 2.01 299.6 l !
S— 20 68.62 28.80 6.20 11.92 8.16 145.33 2.01 287. 9>/\'PCT H
21 67.95 28.38  6.30 11.32  8.47 146.75 2.01 283. ) !
S— 22 68.15 29.51 6.11 12.32 8.01 146.33 2.01 289. 4>I"P|C<‘Sl l—
23 155.57 13.54 8.11 5.99 9.07 63.85 2.02 296.2 \
T— 24 155.99 14.51 7.63 6.10 8.94 63.67 2.02 292, 3>di\b) -
. 25 240,00 11.10 8.35 4.52 9.56 21.18 2.86 283.1\y4] ] ‘
L 26 240.00 10.83  8.53 4.67  9.30 21.65 2,83 208,02 Pl -
Missing wvial 27. < I
S— 28 70.41 29.66 6.00 11.96 8.04 141.59 2.01 282 a
29 70.00 28.14 6.26 11.33 8.34 142.42 2.01 278.1 A
— 30 68.48 29.04 6.17 12.21 8.04 145.62 2.01 289.5 z
31 66.34 30.50 6.04 13.15  7.79 150.32 2.01 297 >Nf>2—<§| .
— 32 68.27 29.93  6.04 12.39 7.98 146.06 2.01 289.3 al
33 68.86 29.42  6.10 12.39  7.95 144.79 2.01 293 o>(\"{>3/j,/
1 34 67.34 29.71  6.12 11.94 8.22 148.08 2.01 279.4 >(' "
35 66.21 29.89 6.13 12.96 7.87 150.62 2.01 298. 3>NPL/<b)
— 36 67.49 31.94 5.80 13.60 7.57 147.74 2,01 293.1 —~ 4l
37 67.80 30.73  5.95 12.43  7.99 147.07 2.01 284. 6>(\/F5\~_bl
— 38 70.22 35.18  5.31 14.24  7.22 141.99 2,01 281.3\yr 0 q
39 70.79 33.33  5.50 14.07 7.25 140.86 2.01 287. >l f’é<bl
—T 40 69.56 34.42  5.42 13.67 7.44 143.37 2.01 280.1
41 68.75 35.55 5.32 14.16 . 7.32 145,02 2.01 278. 6>NP7<h
—T 42 69.66 34.98 5.35 14.56 7.15 143.14 2.01 288.3 l
43 69.51 33.72  5.50 13.26 7.58 143.47 2.01 275. 5>)‘/Pg<b|
[~ 44 73.30 33.02  5.45 13.44 7.33 135.99 2.01 282.5 ]
45 74.03 34.83 5.22 13.45 7.29 134.73 2.01 274-5>"/F<i<g¢.
T 46 68.43 35.49 5.34 14.33  7.28 145.70 2.01 283.1\,} ) !
47 68.53 36.21 5.26 14.64 7.18 145.49 2.01 278.5>["P)0‘<§- -
T 48 71.41 34.89 5.30 14.39 7.12 139.62 2.01 288.3 "l"
49 72.29 34.15 5.36 13.95  7.21 137.91 2.01 285.9>M0[)'<},;_
T 50 137.01 24.95 5.16 10.48  6.47 72.55 2,02 287.1\/ | |
- 51 138.56 24.26 5.25 10.30 6.51 71.74 2.02 289.6 ﬂpl&q
Missing wvial 52. b)
Witnessed & Understood by me, Date Invented by Date
Recorded by
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QuantaSmart (TM) ~ 1.31 - Serial# 405314

T T

Page # 3

Protocol# 15 - Pa_Np Exp AB.lsa

53
54

8977.25 1.99
8873.90 2.00

6623.55
6975.37

2132.38 4.10
2124.10 4.09

1.12 2.33
1.13 2.26

User:

Bertetti

244.75@]{2& gl
237.65{)”&&5’9"_,

[

T T T T T T T T T T ¥ T T 1 ¥ T T T T T H

T

T T T T T T T T T T T T
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1

L SOSUNE o B

| " Liquid Scintillation Analyses Results for CAL series 7, 8, 9, +
[ 7 10 Experimental Solutions

T T i 1 T T 1 T T T 1 T

Task initially assigned to Bradley Werling

Objective
To determine the amount of neptunium in the experimental solution at the end of ™ '

the sorption experiments.

Initial Entry  711/9-10

LSA sample preparation 711/26-30

Sample Info

Results

Blank (one sample from simulated water with calcium): w Ca 711/26

Neptunium spikes (two samples) — Spike 61A1-3 and Spike 61A1-4

Four experiments derived from 1 solid and 2 types of simulated waters (7+9
duplicate experiments and 8+10 duplicate experiments).

Consolidated Alluvium series 7 (24 samples) using simulated water with calcium —T T

Consolidated Alluvium series 8 (24 samples) using simulated water without
calcium.

Consolidated Alluvium series 9 (24 samples) using simulated water with calcium

Consolidated Alluvium series 10 (24 samples) using simulated water without
calcium.

Printout of LSA analyses following:

T T J

N""""""""

T T T T T
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1

F 6/30/05 3:28:28 AM Qu

antaSmart (TM) - 1.31 - Serial# 405314

bagé #1

— Protocol# 15 - Pa Np Exp AB.lsa

— Assay Definition-

Assay Description:

Assay Type: Alpha/Beta
Report Name: Np_ Pa EXp
.. Output Data Path: C:\Packard\T

Assay File Name: C:\Packard\Tr
Count Conditions-

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

(se
0.00

Background Subtract: On - 1st
—  Low CPM Threshold: Off

In Use Discriminator: 143

Regions LL UL B
~ Beta A 0.0 400.0
' Beta B 100.0 400.0

Alpha 100.0 400.0

Count Corrections-

Static Controller: On
l__ Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-
Half Life Correction: Off
[— Regions Half Life
Beta A
| Beta B
| Alpha
| IPA Block Data
Software Version IC: 2.11
- Software Version EC: 1.31
Instrument Model: Tri-Carb 310
L Instrument Serial Number: 4053
3H Chi Square: 2.78 Date Pr
— 14C Chi Square: 15.90 Date P
3H E~2/B (1-18.6 keV): 261.64
— 14C E~2/B (4-156 keV): 505.95

’ 3H Efficiency (0-18.6 keV): 65
- 14C Efficiency (0-156 keV): 96
IPA Background Date Processed:

ricarb\Results\Bertetti\Pa_Np_ Exp AB

iCarb\Assays\Pa_Np Exp AB.lsa

c): n/a

Repeat Sample Count: 1

Calculate % Reference: Off

Vial

2 Sigma % Terminator: On - Any Region

kg Subtract 2Sigma % Terminator
1st Vial 0.00
1st Vial 0.00
1st vial 2.00

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Units Reference Date Reference Time
0TR

14

ocessed: 6/24/05 9:18:03 PM

rocessed: 6/24/05 9:18:03 PM

Date Processed: 6/24/05 9:18:03 PM

Date Processed: 6/24/05 9:18:03 PM
.46 Date Processed: 6/24/05 9:18:03 PM
.43 Date Processed: 6/24/05 9:18:03 PM

6/24/05 9:18:03 PM

User:

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_ Exp AB\20050624 2118.results
— Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB\Np_ Pa_AB.036 —

Bertetti ™

1
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Date invented by

Recorded by
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Recorded by
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38 Book No. nme 3O JUNE 25 conT B
6/30/05 3:28:29 AM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2
Protocol# 15 - Pa Np Exp AB.lsa User: Bertetti
3H Background CPM (0-18.6 keV): 16.33 Date Processed: 6/24/05 9:18:03 PM
14C Background CPM (0-156 keV): 23.52 Date Processed: 6/24/05 9:18:03 PM
3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Cycle 1 Results
S# Count Time CPMA A:25% CPMB B:2S% CPMa alpha2s$ SRR
MESSAGES . :
1 240.00 19.88  2.90 3.50 6.90 0.38 20.85 171.4 W LR TJE
B
Missing vial 2.
3 72.72 6.69 20.02 2.93 21.92 137.13 2.01 310. > v I<:
4 74.77 7.20 18.52 2.71 23.05 133.37 2.01 260.27 YPI<b)
5 71.80 8.88 15.66 3.80 17.93 138.92 2.01 294.4
6 70.99 8,41 16.50 3.36 19.82 140.48 2.01 285. 5>sz-<b,
7 68.32 7.96 17.59 3.53 19.41 146.03 2.01 313. >N3<4’
8 66.63 7.44 18.88 2.81 23.54 149.71 2.01 271.1%1 P ‘ )
g 67.29 5.92 23.07 2.58 25.08 148.24 2.01 317.0
10 68.39 7.30 18.98 3.30 20.44 145.85 2.01 305. 3:>r¢ﬁh=:§<7
11 69.07 8.01 17.43 3.60 19.03 144.43 2.01 308.9. N (
12 69.91 7.89 17.57 3.28 20.34 142.067 2.01 301. 4>> b{
13 69.90 6.64 20.47 2.94 22.20 142.69 2.01 308.0-
14 69.16 8.22 17.03 3.05 21.65 144.24 2.01 250. 9>’“?QF:::‘R
15 70.91 9.14 15.34 3.51 19.17 140.64 2.01 272. 2>I\/ 7&
16 70.59 7.12 19.16 3.32 20.09 141.31 2.01 .306.6 P
17 70.49 9.46 14.94 3.63 18.75 141.49 2.01 286.4 /
18 69.47 9.89 14.46 4,15 17.02 143.58 2.01 306. O>’\/ E\M
19 68.95 9.01 15.72 3.51 19.42 144.66 2.01 281. 6>N cf<<l
20 69.74 9.09 15.54 3.01 21.80 143.01 2.01 . 25s6. P bl ,
21 72.57 9.14 15.20 3.45 19.25 137.43 2.01 273.2
22 71.35 9.17 15.26 4.09 17.01 139.80 2.01 312.4>f"{lo<6}
23 69.15 10.52 13.74 4,11 17.17 144,27 2,01 279.1‘>,\) "<ql
24 68.83 9.02 15.72 3.59 19.08 144.90 2.01 290.8 P al
25 163.66 6.10 16.13 2.32 19.29 60.73 2.02 275. 3:>Dh <:::q,
26 162.90 6.71 14.79 2.62 17.40 61.02 2.02 278.3 ’
Missing vial 27.
28 68.31 16.94 9.31 6.72 12.05 146.04 2.01 278.8 , p
29 68.44 17.91  8.90 6.82 11.92 145.76 2.01 259.0”Np <b) I
30 72.18 13.22 11.13 5.32 13.91 138.17 2.01 284. 6>b/2j<::?q
31 71.93 13.89 10.70 5.36 13.85 138.70 2.01 273.9 ? '
32 71.58 12.97 11.35 5.26 14.06 139.38 2.01 287. O>I\) §<Cl
33 70.37 14.20 10.61 5.60 13.55 141.75 2.01 265.27 "PINb])
34 72.27 14.89 10.08 5.69 13.23 137.99 2.01 280. 9>N L’<QI
35 72.86 14.58 10.22 5.86 12.90 136.89 2.01 284, 3 :
36 71.38 14.02 10.65 5.16 14.28 139.71 2.01 252. 41[
37 72.23 14.72 10.19 5.59 13.41 138.08 2.01 265. Rb[
38 72.42 16.15 9.44 5.77 13.09 137.70 2.01 250.4>N6 { o
39 72.15 15.21  9.92 6.03 12.71 138.26 2.01 279.8 Cpor——r I- ,,,
40 - 71.13 14.82 10.20 5.56 13.55 140.20 2.01 262.6 5
DNpl=
41 70.48 14.93 10.18 5.46 13.79 141.50 2.01 262.2 F b' l
42 74.49 14.88 9.96 5.50 13.38 133.86 2.01 276.5
43 73.25 15.10 9.92 5.46 13.55 136.14 2.01 270. 6>N 8< ‘
44 71.12 15.44 9.86 5.95 12.90 140.24 2.01 271. 8> q
45 72.00 15.76 9.65 5.56 13.48 138.51 2.01 259.4 N <ES
46 69.85 16.57 9.39 6.04 12.87 142.79 2.01 251.2 b¢k3<::211
47 69.63 15.39 9.97 6.17 12.70 143.23 2.01 2091.
48 68.55 17.04 9.25 6.19 12.76 145.50 2.01 266. 6>N ” qi
49 69.87 14.87 10.24 6.52 12.19 142.74 2.01 293.1 f -\
50 75.48 18.53 8.30 6.48 11.82 132.18 2.01 256. 2>N{‘
51 75.97 17.75 8.57 .82 11.37 131.25 2.01 267.1 f Zs“gbl
Missing wvial 52.
Witnessed & Understood by me, Date Invented by Date

Recorded by
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TITLE____ 35S 5Uffg =5 4*"’/“’7/ ZzﬁU/ Book No. 39
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—~ 6/30/05 3:28:29 AaM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 3

— Protocol# 15 - Pa Np Exp AB.lsa

User: Bertetti

ChLsevies

o T 53008 g
T T t i T T T T T T T T 1 T——tee /) m T

53 67.68 18.18  8.84 7.60 11.12 147.39 2.01 290.5y l/q
[ 54 68.55 17.86 8.91 7.34 11.32 145.51 2.01 280. 5>%’ |
55 67.61 17.60  9.07 7.40 11.32 147.52 2.01 280. =
- 56 68.17 19.24  8.42 7.61 11.07 146.32 2.01 280. 7>"’('7~/
57 70.42 19.21 8.31 7.58 10.94 141.62 2.01 275.8
L 58 71.01 18.27  8.62 7.25 11.24 140.46 2.01 281. 4>f‘1"3\bl l
59 75.77 15.13  9.76 6.11 12.30 131.60 2.01 287.3y <q
— 60 73.64 19.11  8.19 7.10 11.22 135.41 2.01 263.5 N{H
61 73.35 17.22  8.91 7.08 11.25 135.96 2.01 277.0y 4/
— 62 71.87 18.23  8.59 7.77 10.65 138.78 2.01 295.1 "’105’
B 63 71.50 18.27 8.59 6.81 11.70 139.49 2.01 265.8 al
64 72.21 17.00 9.06 6.93 11.50 138.12 2.01 275. 1>I‘fPé>\-Jol
| 65 70.89 18.01 8.72 6.76 11.81 140.68 2.01 269.6>/
66 72.01 16.91  9.11 7.22 11.19 138.50 2.01 292.4 I‘P7'(19|
- 67 77.45 17.00  8.80 6.54 11.61 128.80 2,01 273.1( ql
68 77.48 16.65 8.94 6.39 11.80 128.70 2.01 265 3>M>3<—/b
| 69 76.95 15.30 9.61 5.82 12.65 129.57 2.01 271.6
70 77.86 14.77 9.84 6.07 12.21 128.05 2.01 281.00M <k‘b/
L 71 69.47 16.51  9.43 6.35 12.45 143.58 2.01 266.7 <q(
72 71.16 19.76  8.10 7.68 10.79 140.15 2.01 276. 2>Np10 bi
— 73 72.93 17.69 8.74 6.57 11.89 136.73 2.01 272.0y, 7 4l
74 73.91 17.69  8.69 7.03 11.27 134.93 2.01 273.6>A«fl <lo/
— 75 159.00 10.99  9.58 3.95 12.54 62.51 2.02 257.7v\4) <—<zf
| 76 161.32 *  10.64 9.80 3.81 12.84 61.62 2.02 261.5>,\' 2 L
Missing vial 77.
= 78 71.74 18.65 8.44 7.64 10.79 139.02 2.01 276.K5
79 71.44 19.02  8.33 7.30 11.16 139.62 2.01 273.2 t"-<§,
| 80 69.43 23.75  7.10 8.60 10.10 143.65 2.01 266.9 4'
81 71.47 21.52 7.56 8.65 9.93 139.54 2.01 279. a)NFZ\bI
L 82 70.65 22.34  7.38 9.16 9.61 141.17 2.01 286.4 al
83 71.64 21.02  7.69 8.30 10.20 139.20 2.01 275. 9>"/P3\j,/
- 84 71.57 24.15 6.92 9.48  9.33 139.38 2.01 273.5
85 71.66 22.88  7.21 9.52 - 9:30 139.18 2.01 280. >"’;>’/
- 86 71.94 19.82 8.04 8.61 9.93 138.62 2.01 292.2y, | |
87 71.78 20.97 7.70 7.73 10.70 138.93 2.01 270.0°MNp §<q :
— 88 78.19 20.78  7.47 8.40 9.72 127.54 2.01 201.2%y I |
89 79.94 20.75  7.41 8.00 9.95 124.71 2.01 276. > Fé'\m |
— 20 72.04 23.87  6.96 9.66 9.19 138.44 2.01 277.7\,\p7 al !
o1 70.34 22.69 7.31 9.23  9.58 141.84 2.01 286. 3>NP <b; |
— 92 72.14 23.54  7.03 9.45 9.32 138.25 2.01 284.7y ql ’
s 93 72.43 22.95 7.16 9.00 9.61 137.68 2.01 280.47 55<
94 71.31 22.67  7.27 8.77 9.85 139.88 2.01 275.3
- 95 71.51 1 23.97  6.96 9.96 9.04 139.49 2.01 290. 1>Nﬁ<<'1
96 74.91 23.61  6.90 9.09 9.40 133.12 2.01 272.04 '
| 97 72.70 24.69 6.76 9.54 9.23 137.18 2.01 277.7 "40@\.1,,
98 71.83 24.88  6.75 10.01 . 8.99 138.83 2.01 276.8
99 71.00 23.26 7.14 9.48  9.37 140.46 2.01 288. f‘/”<q,
100 74.56 25.23  6.58 10.12  8.78 133.75 2.01 283.8y ’
L 101 74.32 24.47 6.74 9.49  9.17 134.17 2.01 28147 f’a
Missing vial 102. . :
— 103 0.89 13735.18 1.81  3826.84 3.43  11353.55 1.99 222.1% .lieél.t){—j
104 0.96 12129.08 1.85 3320.46  3.54 10496.49 1.99 219. 5;P (Leélﬂl"-[ ‘
\\I T T T T T

I T T T T 1

T T T T T
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[ Objective
To investigate apparent variations in the LSA results for neptunium spikes usedin =~ —————

Task initially assigned to Bradley Werling

the CAL series 7 to 10 sorption experiments.

— 1 Background Information
LSA samples are analyzed in duplicate. Each time a group of samples is analyzed ——————

—— Investigation of LSA results of Neptunium Spikes Used in
— Recent Sorption Experiments

Project No.
TImE___ 59 J ovg OS5 <= /\f/ %W Book No.______ 43
From Page No ] ¥ } [} 1 t ¥ 1 4 T 1 T T 1 T
- Equipment: —
Mettler AE240 balance (sn 101237)
ror T Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314)
R Supplies: —
Pipettes and tips ]
o Repipettor for transfer of scintillation cocktail i v
—T 7 ml scintillation vials ]
— 10 mL microbeakers —
Plasticware and glassware as needed ]
1 Procedure T
The previously analyzed neptunium spikes were gathered. The most recent _
o simulated water background blank was also gathered.

The new samples were prepared using the following procedure.

LSA vials (size 7 mL) were labeled for four neptunium spikes solutions. The
neptunium spikes were analyzed in duplicate and labeled Spike 61A1-5, Spike

61A1-6, Spike 61A1-7, and Spike 61A1-8.

Each LSA vial had 0.5 mL (500uL eppendorf pipet) of acid added. Spikes 61A1-5
and 6 had 0.02 M HNOj; added while spikes 61A1-7 and 8 had 0.4 M HNO;
added. The mass of all of the L.SA vials with acid was recorded. Next, 0.1 mL

(100uL eppendorf pipet) of spike 61A1 was added into each LSA vial. The mass

of all of the LSA vials was recorded again. 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.
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I
on the LSA, a set of neptunium spikes is also analyzed. The counts for the two
S ) . T
neptunium spikes analyzed with the CAL series 7 to 10 sample group were :
‘ suspicious for two reasons. The both counts were larger than expected based on T
— previous counts and the range between the two counts was large. At Paul S S e |
Bertetti’s suggestion, several old spikes were reanalyzed and some new spikes e
were prepared and analyzed as well. The new spikes consisted of freshly prepared
' version of the CAL series 7 to 10 spikes and a version of these spikes that used a T
—T— more concentrated acid solution for the matrix. T T
| L [N A R
Sample Info: 17 total samples
L | B R
— 1 OId samples (13) being reanalyzed: LA B
L Blank (one): w Ca 711/26 from CAL series 7, 8, 9, and 10 e ———]
Spike 46A-3 and 4 from AL series 2 (631/40) + AL series 3 (631/49) [used twice]
Spike 46A-5 and 6 from AL series 4 and M series 2 (696/71)
T Spike 46A-7 and 8 from AL series 5+6, M series 3+4, and CAL series1+2 (696/100) ™ T T
S Spike 46A-9 and 10 from CAL series 3+4 and M series 5+6 (696/153) T
Spike 61A1-1 and 2 from CAL series 5+6 (711/36) ‘
L . . T T T ]
Spike 61A1-3 and 4 from CAL series 7, 8, 9, and 10 (711/39)
— T T ]
—r— New samples (4) being analyzed for the first time: S E s e
Spike 61A1-5 and 6
Spike 61A1-7 and 8
——r— Reagents: T T T
Neptunium Spike # 61A1 (369/100) - 60 ppm Np-237 at pH of 5.63 —
Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201)
' 0.02 M HNOj3 (SN 696/29-30) for LSA matrix (soln normally used for this)
—T 0.4 M HNO3 (696/195) for LSA matrix (soln not normally used for this) T T T
— Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691) ]
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Liquid Scintillation Analyses Results fo} Neptunium Spikres'

Used in Recent Sorption Experiments

Task initially assigned to Bradley Werling

Objective

To investigate apparent variations in the LSA results for neptunium spikes used in

the CAL series 7 to 10 sorption experiments.
Initial Entry for Investigation Work 711//42-43
LSA sample preparation for the new samples 711/42-43

‘Sample Info: 17 Total Samples

Old samples (13) being reanalyzed:
Blank (one): w Ca 711/26 from CAL series 7, 8, 9, and 10

T

Spike 46A-3 and 4 from AL series 2 (631/40) + AL series 3 (631/49) [used twice]

Spike 46A-5 and 6 from AL series 4 and M series 2 (696/71)

Spike 46A-7 and 8 from AL series 5+6, M series 344, and CAL series1+2 (696/100)
Spike 46A-9 and 10 from CAL series 3+4 and M series 5+6 (696/153)

Spike 61A1-1 and 2 from CAL series 5+6 (711/36)
Spike 61A1-3 and 4 from CAL series 7, 8, 9, and 10 (711/39)

New samples (4) being analyzed for the first time:
Spike 61A1-5 and 6
Spike 61A1-7 and 8
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— Results T T
- Printout of LSA analyses following: L S
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Protocol# 15 - Pa Np Exp AB.lsa

Assay Definition-
Assay Description:
Assay Type: Alpha/Beta

Report Name: Np Pa Exp
Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np Exp AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa Np_ Exp_ AB\20050630 1354.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB\Np Pa AB.037

Assay File Name: C:\Packard\TriCarb\Assays\Pa Np Exp AB.lsa
Count Conditions-

Nuclide: NP/PA
Quench Indicator: SIS
External Std Terminator (sec): n/a
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

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Qff
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-~

Luninescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off
Regions Half Life

Beta A

Beta B

Alpha

Units Reference Date

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: 30.43 Date Processed: 6/30/05 1:54:42 PM

14C Chi Square: 22.52 Date Processed: 6/30/05 1:54:42 PM

3H E”2/B (1-18.6 keV): 287.59 Date Processed: 6/30/05 1:54:42 PM
14C E*2/B (4-156 keV): 544.96 Date Processed: 6/30/05 1:54:42 PM

Reference Time

3H Efficiency (0-18.6 keV): 65.24 Date Processed: 6/30/05 1:54:42 PM
14C Efficiency (0-156 keV): 96.22 Date Processed: 6/30/05 1:54:42 PM
IPA Background Date Processed: 6/30/05 1:54:42 PM
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6/30/05 6:21:38 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2 ~—
Protocol# 15 ~ Pa_Np Exp AB.lsa User: Bertetti __|
3H Background CPM (0-18.6 keV): 14.70 Date Processed: 6/30/05 1:54:42 PM ]
14C Background CPM (0-156 keV): 22.12 Date Processed: 6/30/05 1:54:42 PM ]
3H Calibration DPM: 285000
3H Reference Date: 10/29/99 —
14C Calibration DPM: 134100
Cyrcle 1 Results - —
S# Count Time CPMA A:2S% CPMB B:25% CPMa alpha2Ss% SIS
MESSAGES : A ’ ]
1 240.00 20.00 2.89 3.73  6.68 0.38 20.85 180.9 WA T
B —
Missing vial 2. (5PIKE
3 1.14 6837.90 2.27 2332.23 3.88 8844 .35 1.89 253.0-6[BH]- ]
4 1.13 7003.01 2.25 2336.97 3.90 8905.81 1.99 251.8 e -2 —
5 0.89 13501.35 1.83 3860.31 3.41 11338.94 1.99 228.7 o -3
6 0.95 11976.85 1.88 3287.85 3.58 10638.56 1.99 219.4 it "‘f _—
7 2.23 3936.51 2.14 1500.75 3.46 4505.45 2.00 279.6-Y64-3
8 2.21 4146.07 2.09 1663.69 3.30 4532.20 2.00 289.5 « "‘f —
9 1.12 8089.83 2.10 3435.55 3.23 8980.87 1.99 299.0 ' -4
10 1.16 7991.21 2.08 3391.09 3.19 8640.13 2.00 299.6 “‘6 —
11 1.15 8213.05 2.06 3443.22 3.18 8728.31 2.00 2%4.,7 4 -7
12 1.16 7779.14 2.11 3177.30 3.30 8685.82 1.99 290.1 it — 8 —
13 1.11 8287.21 2.09 3490.86 3.21 9044.66 2.00 296.8 “wq
14 1.12 8051.43 2.11 3381.98 3.25 8974.62 1.99 295.8 '' =[O —
15 1.14 6781.76 2.28 2338.37  3.88 8865.41 1.99 255,5- 6141 5’
16 1.13 6742.84 2.29 2107.77 4.10 8895.19 1.99 238.2 ]
17 1.14 8343.16 2.05 3482.23 3.18 8856.63 1.99 287.4 ito—- 7 .
18 1.15 8068.70 2.08 - 3254.53 3.27 8783.10 1.99 280.7 Li- .
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- Mass (g) of mass correct % difference Source for T
sample sample cpm alpha (cpm/samp mass) between dups LSA results —
I~ Spike 46A-3 (from AL2) 0.0504 4448.910 88272 -0.2 631/40
| Spike-46A-4 (from AL2) 0.0511 4517.590 88407 631/40 1
Spike 46A-3 (from AL3) 0.0504 4475.100 88792 -1.3 631/49 —
| Spike-46A-4 (from AL3) 0.0511 4596.440 89950 631/49
. Spike 46A-5 0.1005 8707.35 86640 -1.4 696/71 L
Spike-46A-6 0.0994 8735.25 87880 696/71 —
[ Spike 46A-7 0.0994 8828.56 88819 1.9 696/100
— Spike-46A-8 0.0996 8674.61 87094 696/100 L
Spike 46A-9 0.1015 8946.1 88139 -0.4 696/153 —
[ Spike-46A-10 0.1015 8979.14 88464 696/153
- T
| Spike 61A1-1 0.0904 8977.25 99306 3.0 711/36 —
Spike 61A1-2 0.0921 8873.9 96351 711/36
— Spike 61A1-3 0.0983 11353.55 115499 4.4 711/39 A
| Spike-61A1-4 0.0951 10496.49 110373 711/39 R
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T Mass (g) of mass correct % difference
T sample sample cpm alpha  (cpm/samp mass) between dups
— Spike 46A-3 0.0504 4505.45 89394 0.8 T
Spike-46A-4 0.0511 4532.20 88693 ]
L L Spike 46A-5 0.1005 8980.87 89362 27
L Mt s Spike-46A-6 0.0994 8640.13 86923 T T
Spike 46A-7 0.0994 8728.31 87810 0.7 1
T Tt Spike-46A-8 0.0996 8685.82 87207
T Spike 46A-9 0.1015 9044.66 89110 0.8 T T
Spike-46A-10 0.1015 8974.62 88420 ]
I T T T T -
T T T T Spike 61A1-1 0.0904 8844.35 97836 1.2 '
Spike 61A1-2 0.0921 8905.81 96697 —_—
-t T 7 'Spike 61A1-3 0.0983 11338.94 115350 3.0 ‘
—r——T—1 Spike-61A1-4 0.0951 10638.56 111867 B
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| Mass (g) Mass (g) of : ———
~ of vial vial + acid + Mass (g) of mass correct % difference
— sample + acid sample sample cpm alpha  (cpm/samp mass) between dups
| Spike 61A1-5 7.8236 7.9153 0.0917 8865.41 96678 -0.3 —T T
Spike-61A1-6 7.8992 7.9909 0.0917 8895.19 97003 ‘

—  Spike-61A1-7*  7.9430 8.0415 0.0985 8856.63 . 89915 -1.5 |
__ Spike-61A1-8*  7.8806 - 7.9768 0.0962 8783.10 91300 -
[~ *Acid matirx 0.4 M instead of 0.02M HNO3 '
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— average mass correct avearage mass correct ; T
(cpm/samp mass) (cpm/samp mass) Percent |
T . sample Initial Analyses Reanalyses Difference
— Spike 46A-3 and 4 88855 89043 -0.2 '
Spike 46A-5and 6 87260 88142 -1.0 fr——1—
' Spike 46A-7and 8 87956 87508 05 ‘
—r Spike 46A-9 and 10 88302 88765 -0.5 !
' Spike 61A1-1 and 2 97828 97266 0.6
—r Spike 61A1-3 and 4 112936 113609 -0.6 r
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L Preparation of QA Samples for Div 01 Cation Analyses —
b Task initially assigned to Bradley Werling and Marla Roberts ]
—TT Objective: ]
I To prepare a cation QA sample to include with samples sent to Div 01. —
T Target Concentrations: T
T 10 ppm of calcium, magnesium, potassium, sodium, and iron ]
S Reagents: ]
L Spex Certi-Prep Instrument Calibration Standard 3, cat # CL-CAL-3,
T lot # 12-71MS —
— Type 1 water (Barnstead/Thermolyne model D11901 sn 1190010979691) —
o Equipment
T 10mL volumetric pipet
— -1000mL volumetric flask
1L HDPE bottle ]
o disposable pipet
T 100mL pp beaker ]
T T T -
Procedure: ]
S A 1000mL vol. flask was filled with about 500mL of type 1 water. 10 mL (vol
UL pipet) of Spex standard was transferred into the vol flask. The vol flask was
T briefly swirled. The vol flask was filled to mark with type 1 water. The final
- portion of water was added with a disposable pipet filled from a 100mL pp }__
beaker. The vol flask was stoppered and thoroughly mixed. The solution was __“
L transferred to a labeled 1000mL HDPE bottle. The label contained the ID (cation
T QA std), date, initials, and scientific notebook reference. B
;\ T T 1 I T T T T T 1 I T I 1 1 T T 1 I 1 T T T T ]
i 1 T T \I T 1 U 1 T T T T I T I I T T T T I T l ]
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Sampling of CAL Series 7 and 8 Experimental Solutions for Div 01 S | — 'evz; C ! 3y _tu 2 -
Cation Analyses S P;fic)&\/‘r Mmow 5‘¢ U ‘{' ton /q'{' tonn  avigldy d 7:-'/5'
1 4 I T 1 1 T T T 1 T [ T T T T T J T T T i i
— Task initially assigned to Marla Roberts and Bradley Werling T . T 1T T T 1 CNWRA Sample ID Div 01 Sample ID LA
T T T 1 T T T T T T 1 CAL7—Np1 CAL78-1 T T T T T T T T
Objective: S CAL7-Np2 CAL78-2 -
' To characterize CAL series 7 and 8 experimental solution water chemistry at the T CAL7-Np3 CAL78-3
— conclusion of the sorption experiments by analyses of certain cations. T T T T CAL7-Np4 CAL78-4 T
—r - T | T T T T T T T CAL7—Np5 CAL78—5 T T T T T T T
Initial Entry: 711/9-10 — I CAL7-Np6 CAL78-6 e S e
T CAL7-Np7 CAL78-7
™ Samples and Reagents: R T T CAL7-Np8 CAL78-8 | o
—r Experimental solutions: CAL7-Npl1 to 12 and CAL8-Np1 to 12 (711/31-32). L B — T T T CAL7-Np9 CAL78-9 e I S e ey
- QA solution: cation QA std (711/49) T — CAL7-Npl10 CAL78-10 —— T
Y . CAL7-Npl1 CAL78-11 S —
[ Equipment o CAL7-Np12 CAL78-12
T 100 mL pp beakers T o CAL78-13 CAL78-13 T
- Filters — Whatman #6874-2504, lot # 11026, 25mm dia and 0.45 pm pore size —— T S — T CAL78-14 CAL78-14 — T T
| 30mL syringe, B-D # 309650 — S CAL8-Npl CAL78-15 S e e o
30mL. pp bottles - CALS-Np2 CAL78-16 e
! o T CALS8-Np3 CAL78-17
| Procedure: _ ‘ . T T — T T CALB-Np4 CAL78-18 T T T T T
The experimental solution was carefully decanted into a 100mL pp beaker. A e - CALS-Np5 CAL78-19 ——
B syringe was used to collect as much sample as possible from this 100mL beaker. CALS-Np6 CAL78-20 .
T Next a filter was attached to the end of the syringe. The sample was dispensed T ' L ‘ : AL
: . : o : CAL8-Np7 CAL78-21 ]
— into a labeled 30mL pp bottle. The label contained a Div 01 ID, initials, and date. —T— = T CAL3-Np3 CAL78.22 ) L B B
__r This process was repeated for each of the experimental solutions. — - CAL8-NpO CALTS23 e
T Two duplicate QA samples were included in this sample set. Aliquots of cation o A gﬁtg‘NPi(l) CAL78-2‘51 L A B
— QA std (711/49) were decanted into two labeled 30mL pp bottles. T ! T -Np CAL78-2 e
j ‘ CALS8-Npl2 CAL78-26 _—
B The prefix for all Div 01 IDs was CAL78 which represented the experimental . S -
7 solution ID. The suffixes 1 to 12 were used for the individual CAL7 exp K AL L
—— solutions. The suffixes 13 and 14 were used for the QA samples. The suffixes 15 —T T T 7 T \ T T T T 1 1 Tt T T T T T T T 11
— to 26 were used for the CALS exp solutions. The complete legend relating the —T - — T T T T
CNWRA ID with the DIV 01 IDs is on 711/51. - | T~ S s _ -
T T T LI 1 ' ' ' ' . . - T T T T T T T T T T T T T T T T T T T T T T
=== T T T T T T T T T T T T T T T T T T T T I 1 T ! T ' ' T T T T T T T T T T T T T =T QIS,__)\ T T T T T T T T T T T T
r\ T T T T T T T T T T T T T T T T T T T T I H T T T T T T T T T T T T T T T T \% T T T T T T T T T
\ . N
T ¥ T T T T T T T T T T ‘\JL@ z)/l/ T T T T : : i : T T T T T T T T T T T T T T T T T T T N T I T : : :
T T T T L T T T L T T T T T T T 1 Co— f T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T I T ! To Page No. T T T T T T T T T T T T T T T T T T T T T T T T To page No.
Witnessed & Understood by me, Date invented by Date Witnessed & Understood by me, Date Invented by Date
Recorded by Recorded by




T

HH

TITLE

Project No.
Book No.__ 53

ULyos cor z%(

i i I I i T I T T 1 T 1
From Page No.

T T T ¥ T T T T T T T T T T T T T T T T T T 1 T T T T i

T ~ Basic Outline of Procedure

T e Equilibrate simulated water sample with laboratory CO,. 3
S e Measure the pH of simulated water samples.
e Add solids to experimental solutions.
T T . . . i
e Add simulated water to experimental solutions. ;
' e Add pH adjustment solutions to experimental solutions.
T e Add neptunium spike to experimental solutions. i
e e Place experimental solutions on activated gyrator
. * During the experiment, completely remove the experimental solution caps during the regular
business hours. Loosely cap otherwise.
e Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)
T T 1 ' . . . [ ] T ' . ' . . _ o . . . . .

| Personnel initially assigned to task: Bradley Werling .

Equilibration of Simulated Waters used in M Series 7 and CAL Series 11 Experimental Solutions ]

Project No. )
52 Book No. TITLE__ D TUL 'z‘, os” Bu
I 1 1 { 1 i I i T I i 1 ) I T T I T
77 Initial Entry — M Series 7 and CAL Series 11 Sorption Experlments — Np-237 on Montmorillonite __
and Consolidated Alluvium with 19PB Simulated Waters with calcium over a pH |
B range ]
1 S B
L Personnel initially assigned to task: Bradley Werling and Marla Roberts —
[ 1 ‘ [ B
Objective: To investigate Np sorption on a montmorillonite and consolidated alluvium from NC-
[ EWDP-19PB using simulated water (with calcium) based on the chemistry from water |
— collected from the shallow string of drillhole NC-EWDP-19PB over a range of pHs.
_1/ i —
Conditions: - ) Np =200 ppb
B - equilibrium with lab CO,(g); pCO =107% T
| - solution volume = 30 ml T
— -mass of solid=0.1 g R
- -M/V (g/L) =3.33 a—
[ Samples 19PB Simulated water with Ca - 696/14 and 32 - T
- NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66. (<35 mesh size fraction)
— Montmorillonite: SAZ*Na*<2*FD*Scr - 061/94 —
1 T
Reagents Neptunium Spike # 61A-1 (369/100) - 60 ppm Np-237 at pH of 5.63 :
B pH buffer 4 (Fisher SB98 lot # 041614) S
— pH buffer 7 (Fisher SB108 lot # 044065) N —
- pH buffer 10 (Fisher SB 116 lot # 044060) S—
| Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201) _—
0.02 M HNO; (SN 696/29-30) for LSA matrix
T 0.4 M HNO3 (696/195) for pH adjustment T
—— 0.1 M NaOH (696/30) for pH adjustment ]
- Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691) —
| Equipment:  Orion meter 920A (sn 039518) T
— Thermo Orion combination electrode 8103BN (ID 3G) T
[ New Brunswick Scientific Gyratory shaker model G33 (sn 290127990) —_—]
| Fisher Marathon 21K centrifuge model D7209 (sn 15930025) —
Mettler AE240 balance (sn 101237) ‘
[ Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314) T
— Stir Plate S —
S :’"'T_"'"
- Supplies: Pipettes and tips ]
Repipettor for transfer of scintillation cocktail
. Polycarbonate centrifuge tubes with caps (50 ml capacity) T
- 7 ml scintillation vials N a—
- Weighing paper/boats —
10 mL microbeakers
— Plasticware and glassware as needed T
— Squirt bottle for water i
- Stir bars =
wi Kimwipes
I Recorded by ]

e Objective: To equilibrate with ambient atmosphere the simulated water used in the experimental

T solutions. ’
I .
—r— Initial Entry: 711/52-53 .
7 Procedure i
A— | -
T Aeration of simulated water conducted since 23 Feb 2005 - see 696/14 and 32 -1
L L S S S
T T T — T T T T T T T T T T T T T T T T T T T

T T T T T T T T T T i T T I T T T lj I T I [ I T T [ 1 I
v AL L T v L \

l ' l ' l I l I I I I ' l ' l l ' I ' ' I l I I ToPageNo.___\\
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From Page No.___ - - - | - | | T T T j Frogm P?ge INO-'_ : : : : : : : : : : : Ir : : : 11* | — T T T
~ pH Analyses of Simulated Water for use in M Series 7 and CAL Series 11 Experimental T " Addition of solids to M Series 7 and CAL Series 11 Experimental Solutions
- Solutions. ‘ L : ) .
: ‘ Personnel initially assigned to task: Bradley Werling
i i ing this task.
| Bradley Werling will be performing this tas ' ; " Objective: To prepare the experimental solutions by adding the solid substrate.
i jective: i f the simulated water to be used in sorption experiments. T T
Objective: To determine the pH of the simulated w P p . Initial Entry: 711/52-53
- Initial Bntry:  711/52-53 T " ' Sampleinfo NC-EWDP-19PB-0305-Sonic Core Composite - 696/64-66. (<35 mesh size fraction)
= Basic Outline of Procedure L T Montmorillonite: SAZ*Na*<2*FD*Scr - 061/94
i asic Ou - :
- Fresh pH buffers 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH meter | Procedure
using stir plate). The temperature, calibration setpoints and slope were recorded. The ‘ |
i gcce gtableI;angi for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction Two sets of twelve polycarbonate centrifuge tubes were labeled as follows: M7-Np1 to 12
N M P 1, 2003. — T T and CAL11-Npl to 12. The mass of each tube (with cap) was measured and recorded on
anua ' 1 A 711/5 5-56.' An indiyidual experimentfll tube was uncappe?d and a funnel made frqm weighing -
About a 10 mL aliquot of the simulated water was poured out of the carboy into a small glass ______| I paper was inserted in the top. Approximately 0.1 g of .sohd was transferrgd to a piece of .
I beaker. This aliquot was transferred into a 10 mL microbeaker with stir bar. The aliquot was Welghlng paper that was tare.d on .the balance. The sollq was transferred into the appropriate
[ placed on a stir plate and then the stir plate was activated. The pH was recorded. pH meter experimental tube (montmorillonite for M7 and consolidated alluvium for CALL1) and the
B challenged with one of the calibration standards. The pH and solution ID were recorded. The ™ T tubev\fvas capped. This “solid addition” step was repeated until all experimental tubes .
L solutions in the microbeakers were not transferred back to into the ongmal experimental — - contained the appropriate solid. The mass of each experimental tube was measured again and
recorded on 711/55-56.
B solution. ——— _ L
I T 1 T T 1 i i T ) 1 T T T T T - T T T T i 4 T I I T 1 T 1 I I I T T I T T T 1 T T T T I 1 T T T T T T 1 T I T T T
" Tewpr o T CalsebpixHol Zol, 1006 Skpe= 992 L SEMRLE O Nessdofs  Mess G o
| | | - | | | | | r | o ’ ” T T T T T F\MPB A_E,)be T T T +Ubg/+ 70{ r T T T T T T
{MVL/T// I‘Q T T T T T T T T T T T bl :\p T T T T T 1 T I 1 ¥ 1 T T T T ¥ T T T T T ¥ ] T T T T
| | ' | | | | | M7M’\lp’ T T }"‘qgéa ¥ 22 qu ' T i T T T

" 19PB swolehed watee pth o0& T T T T ®67 NN al99s5 22,0960

ol olie 1 Chabt Tl ey A US; STaT 72216

M7-Ppll WUAYOT 22,0423

L dAer = BMLbeE, N Uy 277X S W & R Y 1L T-)> M
- - N\qss‘czr oA wps Lov_ <qlbration c&uk M7V &, 0:)_‘-[0 — ZZJZLILJ — T

- ye auae Amrwa' TIOS”"'  MT7-MNpl 633 ~ " 22,26
“\]J s ‘CM"‘U(' Sepes—2n F Il - M-y i%.iLl% 22,2524

e T CMT-N T 33,0589 22l

T N i A Mo A6 20366

w CUMTNpl T g4 2054y
T __WI-Npl2 34T 22.lso

T 1 T T T ¥ ) H T T I[I ] T ] LB T T
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TITLE % )L)‘[J/ 5( f dt‘f( ‘43 BjooI: ::o 57
- §v°rMFLC ,LD . Iwa&\dP”MDﬁ%f?(:\ +I[<l\;n :IWYL&V“I —_
oMMl 53,339 o
~ MF-Ne T 53, HRHO o
m%y,,,,m%ﬁo,
MitpY s394
YA Sy W Ew ) | |
,lm‘?f.!}fog,,,,,sa?a%tl,
M [-Np 7 FEFNCETACE |
M J-Np R ,gl%m I
M)-NpT 53,3906 | o
_ M7/-Nplo 53,6009 o . |
MM 53jgo0
 MI-Npl2 836563
_<h*Np] 54,5430 e L
_cali-Wp2z  Sd.M4YsWd oo
CchLI-Np3 T sSesy
CAL(I-NpY ™ ~ " sy 5Te¢3
R T Y v - L
_ CALJ-NpG TP W G 7 I -
QL= 7 - Fje08%6
MH—M R O L
ALllENe o eqsM40
CALI-Nplo” "~ 53,6138
CHLU-Np ([ s
i IRE an? aeks

T 1 I

: Personnel initially assigned to task: Bradley Werling
[ 7 7 T Objective: To prepare the experimental solutions by adding the pH adjusting solution. ]
— T T T i

Addition of pH Adjusting solution to M Series 7 and CAL Series 11 Experimental Solutions |

| Initial Entry:  711/52-53 ' -

Procedure
. Used the same adjustment scheme as Cal Series 9 and 10 (711/21). Used Adjustable

——— eppendorfs 10-100pL and 100-1000uL. Recorded mass of experimental solution after pH ]|

Recorded by

:fP):MPzLél ID :I\ﬂf?% CchP l N\Czjs Cq D O’P 1
L lpmv’\h 4pr 'WLP < Sés )4 l
(Pr),l)[\/ol 272, 2ob i 123075” -
N2 22,0367 22,1399 L
N3 22,347 2R HUS .
AL Y 22,2280 22,3076, | |
AL 22,2605 2230
LM E 2L 9HST 22,0450
Bl 7 22,2499 22,3503 ,
(\PrLIHV)? ' 22. 1063 , 22 2.07q . _
XL 22,1095 22,30 e
I I(ﬁLll‘IM?IlOI 1 1 Zz:lléalll I la a\{q7 L] 1 T I 1 ]
T ICAVLI ( (‘;l\jlo' l(' T | ’2;2: ‘2-1'2-.73 I t )ZI‘[ZI;3 ?7 A<I I I 1 T 1
CALIMADR, 22,723 2| 223312 .
— Additi:n of Simulated Water solution to M Series 7 and CAL Series 11 Experimental —
- Solutions ‘
T Personnel initially assigned to task: Bradley Werling ]
: Objective: To prepare the éxperimental solutions by adding the simulated water solution. —
" Initial Entry:  711/52-53 —
L~ Sample info 19PB Simulated water with Ca - 696/14 and 32 » . ,__,____
T Procedure T
T About 30mL (10mL pipet) of the simulated water was added to the experimental pc tube. L
T The mass was rec.orded on 711/57. | T
-—
I J 1 T ‘:\ T T T T T T T T T 1 i T T T 1 T T T 1
T T T T T T 1 ‘:\ 7? ST T T T T T 1T T T
, = W .
T \
I I To Page No.
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— 177 Addition of Neptunium Spike to M Series 7 and CAL Series 11 Experimental Solutions ]
L | R
Personnel initially assigned to task: Bradley Werling —
" Objective: To prepare the experimental solutions by adding the neptunium spike. "
L — Initial Entry: 711/52-53 —
Reagent:  Np Spike # 61A-1 (369/100) T
— 11 | —
——— Procedure —
I— Added 100puL (100pL eppendorf pipet) to each experimental solution and recorded the mass —|

of the experimental solution on 711/58
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— 11— Results

T T T

Task initially assigned to Bradley Werling

LSA sample preparation 711/26-30

——1——— Initial LSA results:  711/36-39

Printout of LSA analyses following:

Background information concerning reanalyses:

li T

711/42-48

—— Liquid Scintillation Renalyses Results for CAL series 7, 8, 9, +
———— 10 Experimental Solutions

To determine the amount of neptunium in the experimental solution at the end of
the sorption experiments. The LSA results for the neptunium spikes were higher
than expected while the samples results were as expected.

—r——— Reanalyses initiated on 6 July 2005. The same samples and blanks were reanalyzed.
Neptunium spikes 61A1-5 and 61A1-6 were used (711/43-44)

Blank (one sample from simulated water with calcium): w Ca 711/26

Neptunium spikes (two samples) — Spike 61A1-5 and Spike 61A1-6

Four experiments derived from 1 solid and 2 types of simulated waters (7+9
duplicate experiments and 8+10 duplicate experiments).

Consolidated Alluvium series 7 (24 samples) using simulated water with calcium

Consolidated Alluvium series 8 (24 samples) using simulated water without

Consolidated Alluvium series 9 (24 samples) using simulated water with calcium
Consolidated Alluvium series 10 (24 samples) using simulated water without
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7/12/05 12:26:I17 AM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 1 ]
User: Bertetti™ |

i Protocol# 15 - Pa_Np Exp_AB.lsa

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

Report Name: Np_Pa Exp

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa_ Np Exp_ AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_ Exp AB\20050706_1848.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp_ AB\Np Pa_ AB.038
Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa

Count Conditions-

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

(sec): n/a

0.00

Repeat Sample Count: 1

#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: On - lst 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-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off
Regions Half Life Units Reference Date Reference Time
Beta A

Beta B

Alpha

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: 19.32 Date Processed: 7/6/05 6:48:49 PM

14C Chi Square: 36.27 Date Processed: 7/6/05 6:48:49 PM
3H E~2/B (1-18.6 keV): 284.58 Date Processed: 7/6/05 6:48:49 PM
14C E~2/B (4-156 keV): 544.40 Date Processed: 7/6/05 6:48:49 PM

34 Efficiency (0-18.6 keV): 65.06 Date Processed: 7/6/05 6:48:49 PM
14C Efficiency (0-156 keV): 96.73 Date Processed: 7/6/05 6:48:49 PM
IPA Background Date Processed: 7/6/05 6:48:49 PM
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Fre7/12/05 12:26:19 aM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2
Protocol# 15 ~ Pa Np Exp AB.lsa User: Bertetti
I
3H Background CPM (0-18.6 keV): 15.00 Date Processed: 7/6/05 6:48:49 PM |
14C Background CPM (0~156 keV): 21.77 Date Processed: 7/6/05 6:48:49 PM
3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Cycle 1 Results
S# Count Time CPMA A:2S% CPMB B:2S% 3
o CPMa alpha?2s% SIS
. 1 240.00 19.87 2.90 3.35 7.05 0.38 20.97 168.111-/(59‘7’)/26‘
Missing vial 2.
3 71.60 39.05 4.87 16.88 6.45 139.29 2.01
g ;1.72 37.94 4,97 16.04 6.65 138.92 2.01 ’
1.0 42.04 4,65 17.18 6.41 140.51 2.01 2 . - <3
6 70.82 43.01 4.58 17.78  6.29 140.84 2.01 222.8> /vf’&<bql
7 68.00 41.95 4.75 16.93 6.60 146.68 2.01 281.2vyaf qi
g ggég 42.35 4.81 16.62 6.81 153.16 2.01 276.2 ’wf’;(b) i
. 42 .89 4,66 16.86 6.59 145.49 2.01 275. -
10 67.21 42.31 4.75 17.37 6.54 148.41 2.01 282(83>/\)PK;§'1
11 68.73 42.61 4.67 18.02 6.33 145.15 2.01 286.4 / )
12 67.93 42.69 4.69 18.20 6.33 146,83 2.01 290.17/"”(@1{
13 67.95 41.47 4.79 17.82 6.40 146.85 2,01 291.64 2
14 68.56 42.51 4.69 17.65 6.41 145.49 2.01 286.7>Np6<g
15 68.75 41.76 4,74 16.43 6.69 145.08 2.01 278.9 q)
16 68.34 40.71 4.84 16.58 6.67 145.96 2.01 282.7>N)b7<t.b|
17 69.37 40.89 4.79 16.64 6.61 143.79 2.01 283.2 IhsZ.—4
18 70.31 42.25 4,65 17.71  6.32 141.85 2.01 290.2 M’g\bj
19 69.96 42.69 4,63 18.04 6.27 142.56 2.01 290.64,/ ]
20 69.99 41.51 4.72 16.95 6.51 142.56 2.01 286.7>I\'chg(
21 71.03 40.70 4.75 16.47 6.57 140.45 2.01 286.8\x/ —q
22 71.24 42.93 4.57 17.94 6.24 140.01 2.01 281.3>/\'PI€\—17}
23 68.49 44 .39 4.55 18.66 6.21 145.63 2.01 289.5 '
24 66.81 42.72 4,73 17.86 6.45 149.33 2.01 288.47A)b/((q[
25 161.73 18.79 6.04 7.70 7.45 61.45 2.02
26 164.51 19.73 5.77 8.10 7.14 60.41 2.02
Missing vial 27.
28 68.49 48.99 4.26 19.79 6.00 145,63 2.01
29 68.55 50.03 4.20 20.51 5.87 145.51 2.01 \
30 72.73 44,72 4.41 18.52 6.06 137.14 2.01
31 71.49 45,97 4.36 19.32 5.96 139.50 2.01
32 70.18 45.45 4,43 18.29 6.21 142.11 2.01
gz '_7,(; 257; 45.40 4,42 18.82 6.09 141.34 2.01
43.71 4,45 17.16 6.30 135.51 2.01 273.9
35 73.57 42 .42 4.55 17.56 6.22 135.60 2.01 287.6>N;‘7[{\/-:§)
36 71.81 45.47 4,38 17.94 6.21 138.88 2.01 276.0\,r l
37 72.50 44.96 4.40 18.67 6.04 137.55 2.01 286 3>}\’f’2q‘
38 71.25 46.82 4,31 18.75 6.07 139.97 2.01 280.1 b )
39 72.15 46.95 4.28 19.00 5.99 138.22 2.01 285:1>M£’<§]
40 71.29 45,85 4,37 18.35 6.15 139.89 2.01 279.86 qs
41 71.44 47.74 4.25 19.63  5.90 139.61 2.01 285.8>NP7Q(‘91
42 73.07 43.86 4.46 18.45 6.06 136.49 2.01 290.3 Cl,
43 72.46 44.66 4,42 18.51 6.07 137.64 2.01 284.2>N§<bl
44 71.86 47.54 4.25 19.25 5.96 138.78 2.01 278.9\! ’
45 71.35 46.18 4.35 17.74  6.27 139.78 2.01 272.0>A‘P<’<qbi
46 69.72 46.61 - 4.37 18.23 6.10 143.11 2.01 275.8v4!} ’
a7 69.46 46.37  4.39 18.46  6.21 143.59 2.01 281.7Mf(o<3)
48 67.79 47.65 4.36 20.01 5.99 147.21 2.01 286.8/ , :
gg S‘g gg 48.42 4.30 20.98  5.80 146.08 2.01 292.o>fVPi(<g| '
46.4 4,18 18.99 5.81 129.54 2.01 291. : J
51 73.67 46.04 4.29 12.18 5.90 135.39 2.81 28]é ?yl\’,{),z’<a
Missing vial 52. ) "bl )
—
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=
53 66.95 48.78 4.32 - 19.77 6.06 148.99 2.01 287, <2 .
54 67.38 49.56 4.26 20.32 5.95 148.08 2.01 282.8)7”{’ ~b) s
55 67.49 48.98 4.29 19.27  6.13 147.84 2.01 278. -
56 68.31 49.53  4.23 21.09 5.78 146.01 2.01 290.5>N5’Z\'bl :
57 70.89 50.94 4.08 20.57 5.76 140.73 2.01 284.5¢p30q gl
58 71.68 48.73  4.19 20.00 5.83 139.13 2.01 285.9 NP ~b( al
59 75.61 47.36  4.16 19.43  5.78 131.88 2.01 286.85\/»‘ —
60 74.05 47.71  4.18 19.23  5.87 134.69 2.01 278.3°0P \bl
61 72.51 47.39  4.24 19.42  5.90 137.55 2.01 284. I
62 72.02 46.50 4.31 18.60 6.07 138.50 2.01 276.8 );f‘;jc‘l ’
63 71.87 47.04 4.28 19.58 5,90 138.76 2.01 284. ]
64 72.31 47.38  4.25 18.80  6.02 137.93 2.01 279. 7>’\’P6</ﬁ
65 70.77 48.70 4.21 18.69  6.11 140.94 2.01 273. 871‘ 7,< ]
66 71.02 46.46 4.34 19.06 6.02 140.44 2.01 281.8/1p ]
67" 75.92 4a4.64 4.33 18.63 5.91 131.35 2.01 290. 97N3
68 75.60 44.16 4.37 17.98  6.05 131.92 2.01 284.2 P \bl ]
69 77.32 43.76 4.35 17.49  6.09 128.97 2.01 281.4 ‘
70 78.38 43.61 4.33 17.62  6.02 127.20 2.01 281. >IV 7\2‘ -
71 71.29 49.07 4.18 19.43 5.95  139.92 2.01 281.4y r qf
72 70.27 48.10 4.26 19.79  5.92 141.94 2.01 289.5 7\@“’< b) —
73 73.05 48.00 4.19 19.84 5.80 136.51 2.01 283.45 )4 i< j
74 73.33 47.96 4.19 20.35 5.71 135,99 2.01 289.0° P "79] ]
75 156.75 22.66 5.25 9.76  6.40 63.42 2.02 290. 1>\"Z<b ‘
76 157.22 23.08 5.17 9.23 6.64 63.23 2.02 279.4 | —
Missing vial 77.
78 71.24 48.05 4.24 19.67 5.90 140.01 2.01 284,50 g] —]
79 71.83 49.01  4.16 20.20 5.79 138.88 2.01 286.17 M <y ’
80 70.76 52.60 4.00 21.07 5.69 140.96 2.01 284.2yp Z<q —
81 71.57 52.62 3.98 21.28 5.62 139.34 2.01 281.0/"F ]
82 71.64 49.91 4.12 21.12 5.65 139,21 2.01 291. 5)N3<
83 71.57 49.49  4.14 19.84 5.86 139.34 2.01 285.5112Np) ’ ]
84 71.74 50.49  4.08 19.92 5.84 139.03 2.01 278.4yy 17)<q ‘
85 71.50 52.90 3.97 21.72- 5.56 139.49 2.01 282.8"f -
86 70.80 52.53  4.00 20.81 5.73 140.88 2.01 278.5\y ¢ ;. ‘
87 71.27 49.47 4.15 20.68 5.73 139.96 2.01 290.2 P \3, .
88 79.03 47.95 4.05 19.61 5.63 126.18 2.01 282. > <ql }
89 79.69 46.22 4.13 18.69 5.77 125.13 2.01 283.8 f’i ]
90 72.12 51.47  4.02 20.27  5.77 138.29 2.01 277. 7> |
91 70.96 52.30 4.01 21.29 5.65 140.56 2.01 281. ’*P7( ]
92 72.53 50.79 4.05 21.42 5.57 137.51 2.01 288.7ycr — q)
93 72.29 53.28 3.93 21.89 5.51 137.97 2,01 289.3) bl —
94 73.36 52.88 3.92 21.90 5.47 135.93 2.01 288.7”L 3,4)
95 72.29 54.77 3.86 21.75 5.53 137.95 2.01 275 (AN —
96 72.81 53.14 3,92 21.20 5.59 136.96 2.01 286.8y 1’0<q) ?
97 71.87 51.72  4.02 21.15 5.63 138.79 2.01 286.8/% hj
98 70.66 54.26 3.92 21.92 5.56 141.16 2.01 284.7>N lkq) %
99 69.87 54.15 3.95 22.71 5.48 142.76 2.01 289.0/MIIN ) ]
100 73.49 52.57 3.93 20.91 5.61 135.69 2.01 280.6, ,Z<q ]
101 74.78 53.09 3.88 22.59 5.32 133.35 2.01 291.4 "IP :
Missing vial 102. i
103 1.10 6962.86 2.29 2773.01  3.62 9116.89 2.00 284.45 %é)ﬁ)ﬁ °
104 1.13  7081.90 2.24 2671.87 3.64 8944.75 1.99 274.65‘);1&36?;‘”’6 L]
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Liquid Scintillation and pH Analyses of M series 7 (montmorillonite) and CAL series 11

(consolidated alluvium) ~ Np-237 in one type of simulated groundwater (with Ca)
over a pH range ]
—
Task initially assigned to Bradley Werling and Marla Roberts. ;
Objective: To determine the neptunium concentration and pH of experimental solutions and use ‘ |
in calculations for determining the sorption coefficient (Kd) under specified conditions ~——
N
Initial Entry  711/52-53
P
Sample Info Two types of experiments run. Experiments based on montmorillonite and v
consolidated alluvium substrate from NC-EWDP-19PB and 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. Experimental solutions were analyzed in duplicate and labeled to identify the
sorption solid phase and series, the radionuclide, the experimental solution number, and the
a/b duplicate designator (example — CAL11-Npla and CAL11-Np1b). One simulated water '
blank solution was analyzed and labeled as w CA with scientific notebook page reference. The
neptunium spike was analyzed in duplicate and labeled Spike 61A1-9 and 61A1-10. —
Each LSA vial (experimental solution, water blank, and neptunium spikes) had 0.5 mL ‘ |
(500pL eppendorf pipet) of 0.02 M HNOj; added. The mass of all of the LSA vials with acid ]
was recorded (See table 1 column 1). —r—
The experimental solutions were centrifuged for about 5 minutes at 9200 RPM prior to aliquot
transfer. The mass of the experimental solutions was recorded before removing the LSA | '
aliquots (See table 2, column 1). The tubes containing the experimental solutions were placed ™
in a tared 30 mL polypropylene beaker when being weighed. —
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 T
solutions, 0.1 mL. (100pL eppendotf 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 1 column 2). = ~'>
|
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 setpoints and slope were recorded. The acceptable range for the slope is 92-102%
from page 5 of Orion Ross pH Electrode Instruction Manual, 2003. ]
T T T T T T T T T T T T Y T T T T T T T T T T T To page No.
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L — A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred
into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the —
experimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged

[ 7 T with one of the calibration standards after all of the sample pHs were measured. The challenge

— T solution type and measurement was recorded. The solutions in the microbeakers were ]
transferred back to into the original experimental solution. ™

UL

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.
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Project No. i
.72 B:)okNo TITLE /()‘)D‘/@é/ <o ST 39(4"/1«""
FrolmPe‘nge?lo._l___ ﬁg;,,g l Céfr)/ — LSUQ IW@ S o
D Mq 9,%1126‘?[ : M‘Zf?‘é)fpwq‘fl o
S V\q tqed 4:1 +,Sqlm’;lf4
N\7~ND!OL 15596 F9ig, P | 9.3453
MT-No(lg 7.9622 ~ 8.3953
M7-Np []b 1.8633 ~3,3963
MI-Npleq 79133 _ Bolg
M 7-Npiz h 13480 _ B.3394
AL ol 1,385 O B337%y
2oL (-Nplb 29580 MY
CAL|)Np 24 71,8939 238237
AL NoZbo. 2:905¢, 4o
4L )1-Np 3 21,9261 "~ 2.404]
AL NS 19696 AR
c4L)|-NpM q 286178 333579
<L) -NoH b 19081 _R3949
CALI)-NI%q 1,365 | 2.3560
cAL1]-Npsh kil " 83604
A)-Nopa 3] m, %307
__caLl[-Nphh 2,94 3,344
CALLI~NpTq 7Cio<15"7—%-‘=l%ewvvms’ - R MOHT
_chull-Np Tk 7,84719 w3z
_CALLNpBs 7,3964 ~ 33900
COLUNGSH 13599, ~ $353)
MIEVE R 17,9437 _ RM4366
CALI) NPTl 19436 _ 34396
LI Nploq 19557 344993
ALL-Noloh, 7,934 F 4390
el |-Nplla 7, §99Y 2,334
CALLINeUY —  ,866d, _ R.3532, |
CHLtNpieg — T 7, RTTA 2370 |
cHLL VO 2 h 7,393Y *,34919 .
Spkee GLAH- q 859 79519 |
#@“éélm 1.83%9 TIITH
) I l C To Page No.
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: P[é «u’l‘t/
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T T T T

oﬁldﬁ—”l .

_FD_ N\%ﬁéo tf@[fw Sely _
_ "}ube ge@‘&LSA §cm07“_r|4 -ez<0 saln,
_ M7-Npl 51,8054 A2
. MT7-Npe 51346 220
L MTNpS 51 33HO 734
MM 51.9705 75
NJ-Np5~ SL9113 759 |
: M7~hfoé, 519280 7. 63 |
NN T 517708 79 |
NN 51.391% 792 |
~ M7-Np9 53,1706 QU3 |
~ MW7-plo 5. JCHS’I SHO |
MMl L3319 65 |
~MT-Nple 53,5808 3.9 |
 chtll=Npl SA3F3, 740 _
L |l-Npe 52,3389 73] |
| c/}ul«uos 53,3977 741
ALl oL/ 59,3485 7.5
AL 53,3935 169
,cmm\iﬁg —58l5d ST
, . CH'L”" Ifa.?a 6 7:7(7
| <Aulf\!p 53,1499 7,97
A=\ 52,303 ?;&l
 ALLNpIC 53.3959 337
" CALL-Nll 51509 2,64
CALI|-Nolg i};é%l 2% B
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L L A L CNWRA Sample ID Div 01 Sample ID T
T T ] T T T~ T T ] M7-Np]. MC711-1 — T T T
_ Logacud tor M7-Np2 MC711-2
Y u&’g/} il M7-Np3 MC711-3 T
i\/ Ol ‘.‘ED 5 M7-Np4 MC711-4 T T
M7—Np5 MC711-5 T T T T
155( M 5’6‘" es 7 M?7-Np6 MC711-6 I
| <mJ i Sels | ) M7-Np7 MC711-7
£40 ymw-\-q[ M7-Np8 MC711-8 T
' P olu ] o M7-Np9 MC711-9 T
: ; — M7-Npl0 MC711-10 1
— AR5 F, , M7-Npil MC711-11 I
M7-Npl2 MC711-12
T T T MC711-13 MC711-13 A
L L A A L MC711-14 MC711-14 T
—T— T T—T—T—T CALI11-Npl MC711-15 —
- CAL11-Np2 MC711-16 A
CAL11-Np3 MC711-17
ot CAL11-Np4 MC711-18 T
L B B R CAL11-Np5 MC711-19 T
T CAL11-Np6 MC711-20 ——
- CAL11-Np7 MC711-21 -
CAL11-Np8 MC711-22
L CAL11-Np9 MC711-23 L
N N CAL11-Np10 MC711-24 —T T
— CAL11-Npl1 MC711-25 I
- CAL11-Npl2 MC711-26 .
\

T ) ) ) : T 1 T
I Sa}mpling of M Series 7 and CAL Series 11 Experimental Solutions for
Div 01 Cation Analyses
[ T T
™ Task initially assigned to Marla Roberts and Bradley Werling T
— 1 T
_Objective:
To characterize M Series 7 and CAL series 11 experimental solution water b
' chemistry at the conclusion of the sorptlon experiments by analyses of certain A —
—T— cations. —
Initial Entry: 711/52-53 o
——r—T [ T T
—r—— Samples and Reagents: T
I— Experimental solutions: M7-Npl to 12 and CAL11-Npl to 12 (711/73). [ N
QA solution: cation QA std (711/49)
| L T T
[~ Equipment: T
- 100 mL pp beakers i
Filters —~ Whatman #6874-2504, lot # 11026, 25mm dia and 0.45 pm pore size
: 30mL syringe, B-D # 309650 b
T 30mL pp bottles —
B j T
Note:
The cation analyses samples were collected after the pH analyses was conducted =~
T (771/70-73) .
L T T T
Procedure:
The experimental solution was carefully decanted into a 100mL pp beaker. A C
' syringe was used to collect as much sample as possible from this 100mL beaker. T
— T Next a filter was attached to the end of the syringe. The sample was dispensed =~ ————
I 1nt9 a labeled 30mL pp bottle. The label contained a Div 01 D, initials, and date. —
This process was repeated for each of the experimental solutions.
—T— T T T
T T Two duplicate QA samples were included in this sample set. Aliquots of cation —
. QA std (711/49) were decanted into two labeled 30mL pp bottles. I
T The prefix for all Div 01 IDs was MC711 which represented the experimental T
— T T solution ID. M for montmorillonite and C for consolidated alluvium. “7” for M —
— series 7 and “11” for CAL series 11. The suffixes 1 to 12 were used for the —
individual M7 exp solutions. The suffixes 13 and 14 were used for the QA
samples. The suffixes 15 to 26 were used for the CAL11 exp solutions. The b
7 complete legend relating the CNWRA ID with the DIV 01 IDs is on 711/75 L
l S I o l C l To Page No;
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' Liquid Scintillation Analyses Results for M Series 7 and CAL
| Series 11 Experimental Solutions

___ Task initially assigned to Bradley Werling

Objective
— To determine the amount of neptunium in the experimental solution at the end of
- the sorption experiments.

Initial Entry  711/52-53

— LSA sample preparation 711/70-72

Sample Info

e Blank (one sample from simulated water with calcium): w Ca 711/70
Neptunium spikes (two samples) — Spike 61A1-9 and Spike 61A1-10 (711/70)
Two experiments derived from 2 solids and 1 type of simulated water

Montmorillonite series 7 (24 samples) using simulated water with calcium
— Consolidated Alluvium series 11 (24 samples) using simulated water with calcium

Results
Printout of LSA analyses following:

T T T T
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Protocol# 15 - Pa_Np Exp AB.lsa User: Bertetti
T
T
Assay Definition-
Assay Description:
T
- Assay Type: Alpha/Beta
Report Name: Np_Pa Exp
————~  Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa Np_Exp AB
Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa | _Np_ Exp “AR\20050715 1932.results
—— Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa _Np_Exp AB\Np Pa AB.039 ]
Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa |
—T—
Count Conditions-
1
Nuclide: NP/PA
o Quench Indicator: SIS
] External Std Terminator (sec): n/a
T Pre~Count Delay (min): 0.00
Alpha/Beta Standards:
T Low Energy: NP/PA
Count Time (min): 240.00
Count Mode: Normal
L — Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off
Background Subtract: On - 1lst Vial
——r— Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region
T
In Use Discriminator: 143
T
Regions LL UL Bkg Subtract 2Sigma % Terminator
— 1T Beta A 0.0 400.0 st Vial 0.00
Beta B 100.0 400.0 1st Vial 0.00
1 Alpha 100.0 400.0 l1st Vial 2.00
T 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
e — Regions Half Life Units Reference Date Reference Time
Beta A
——1— Beta B 1
Alpha
_.—_r.. a
. IPA Block Data
——  Software Version IC: 2.11 1
Software Version EC: 1.31 . ‘
™™  Instrument Model: Tri-Carb 3100TR 1
Instrument Serial Number: 405314 d
" T 3H Chi Square: 34.27 Date Processed: 7/15/05 7:32:09 PM
14C Chi Square: 24.87 Date Processed: 7/15/05 7:32:09 PM H
3H E*2/B (1-18.6 keV): 273.84 Date Processed: 7/15/05 7:32:09 PM
‘ 14C E~2/B (4-156 keV): 517.79 Date Processed: 7/15/05 7:32:09 PM k -
. 3H Efficiency (0-18.6 keV): 65.22 Date Processed: 7/15/05 7:32:09 PM . f
—— — 14C Efficiency (0-156 keV): 97.02 Date Processed: 7/15/05 7:32:09 PM .
.IPA Background Date Processed: 7/15/05 7:32:09 PM
Witnessed & Understood by me, Date Invented by Date
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' T T T T T T T 1} T 1 T T L T 1 U 1 I 1 1 ] [} i i I I i T I I ¥ T ¥ ¥ 1
7/18/05 5:16:41 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2 , From Page No.
T T T T T T T T T T T T T T T T T T T T T T T T T T T
Protocol# 15 - Pa Np Exp AB.lsa User: Bertetti ' '
—7/18/05 5:16:41 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 3
L Protocol# 15 - Pa Np Exp AB.lsa : User: Bertetti
3H Background CPM (0-18.6 keV): 15.45 Date Processed: 7/15/05 7:32:09 PM I
14C Background CPM (0-156 keV): 22.90 Date Processed: 7/15/05 7:32:09 PM
3H Calibration DPM: 285000 ‘ — :
3H Reference Date: 10/29/99 53 1.12 6903.72  2.28 2266.20 3.97 8983.51 1.99 245, 5f keﬁl«‘}}—-
14c calibration DPM: 134100 - 54 1.06 7227.68  2.29 2255.99  4.09 9512.79 1.99 238.95p. L.—z@/.” 10
L] 1 T T [ 1 T T T T t i i T T T T T T T T T { T T T ) ¥ i
Cycle 1 Results :
S# Count Time CPMA A:2S% CPMB B:2S5% CPMa alpha2S% SIS i T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
MESSAGES , .
1 240.00 19.49  2.92 3.44 6.96 0.42 20.00 171.8‘*’(9 11/ 7o — oo SL A N SR S PO > I S B SR B M S E R S RN SR B B
. \ oL oS AN
Missing vial 2. T T T 1 T T T T :ﬁ (M T T T T T T T T T T T T T T T T T H
3 85.94 29.05 5.53 11.85  7.40 115.94 2.01 281.3y 9 ~
4 85.09 28.89 5.58 12.13  7.32 117.11 2.01 204.0/ PI(b ‘ T N\ _7 v’t[ T T T T 'v : ./. j .
5 94.57 27.82 5.48 11.16  7.36 105.33 2.01 279.6y Z<<? De \\\FC\N\ G‘Gs‘ 5€C‘Cf =t CHL s=vies L <qwp es :
6 95.25 28.12  5.42 11.48  7.21 104.57 2.01 279.5°Np b T VO‘ G: w Lo
7 87.46 30.25  5.33 12.49  7.10 113.92 2.01 284.5y,p 37 — C%Téj’l 'q}/t‘tl ses I S
8 86.96 30.93- 5.26 12.34  7.17 . 114.59 2.01 278.8/ p<b ‘ >
! 9 94.29 28.75 5.36 11.37  7.28 105.64 2.01 279.8v,/ 1
10 92.45 29.61 5.29 12.03  7.09 107.77 2.01 281.3°N )7"<.b f L
: 11 90.27 28.75 5.46 11.30  7.46 110.36 2.01 275.0y f q 7 — —
12 89.30 31.21  5.16 13.06  6.83 111.58 2.01 285.0 1‘/ <B ‘ ‘ P _G;r '\‘\a \ /
- 13 89.09 33.58  4.90 13.78  6.61 111.84 2.01 276, 7>/\/ : - j/\/lI\‘Hfﬁ EM'H {erv“o n \Npeﬂ 7[[ 5(2 5’?
14 89.49 30.38  5.26 12.67  6.96 111.35 2.01 287.7 i
L 15 89.19 29.22 5.42 12.04 7.20 111.75 2.01 281. 6>M7/ T T T, 1 T T T T 1 T T T T T T T T T
16 88.14 31.93  5.11 13.34  6.78 113.05 2.01 285.6 \lo - ciwn{)\ff { [2 ]\hgeﬂej 7
i 17 89.46 31.53 5.12 12.67 6.96 111.37 2.01 286.8 V T T T . ™ T T T T T T ¥ 1 T T T T T T T T T T T T T
18 87.26 30.02  5.37 12.16  7.23 114.18 2.01 276.6 P8<L> . 12 <ﬁ'l/ Setes | ‘
19 93.08 28.26  5.46 11.45  17.29 107.04 2.01 282. 4>I\/ . B B B B L . S B B E B
20 92.55 27.82  5.53 11.81  7.17 107.64 2.01 290. cr<[o — 2,
21 82.68 30.53  5.43 13.10  7.07 120.54 2.01 292, g T {'—' o
22 80.57 32.39  5.26 12.92  1.22 123.70 2.01 283. o)NFl”‘< — Sﬁ,mip Ie/ + @\'A ea[\féhdw ; ”/7 -
.23 75.39 35.30  5.09 14.57 6.91 132.25 2.01 288.7 [ ‘ 1 C( / T T
24 76.56 36.20  4.97 15.25  6.67 130.20 2.01 289,08 I<‘L’> — S.QV\NO)Q ,\,D 1{—"464 : 7” 7 e —
25 72.27 43.19  4.51 17.87 6.22 137.97 2.01 286.3 : g v ﬁ é\/ /
26 73.16 43.68  4.45 18.28  6.10 136.32 2.01 — I h"‘ﬁ 66% ‘7’[ ‘fcf T
Missing vial 27. . «P N
28 68.79 13.86 10.86 5.45 13.90 144.95 2.01 ; — N [’RW’\ & CU Y <3l/\ 'é;[ oig OQ4ers, =~ 000000000
29 70.07 13.96 10.71 5.14 14.40 142.37 2.01 1 ~_ J -y
30 70.34 13.72 10.84 4,70 15.34 141.75 2,01 251 l>,vl 2_<‘ ] T T T T T T T 1 T T T T T T T T T T T T T — T T T T T T
31 68.81 14.91 10.23 5.83 13.25 144.91 2.01 267. L, ] \
32 70.36 13.78 10.80 5.21 14.22 141.77 2.01 271. 3> 3 — T T e e T T T B T o
33 70.13 14.37 10.45 5.70 13.35 142.18 2.01 285.9 f"f n \
34 70.66 14.23 10.50 5.83 13.09 141.12 2.01 290. 4>N // 1 T T T T T T T T T T T T T T T T I T T T T T T T T T T
35 69.39 14.74 10.29 6.31 12.47 143.71 2.01 300.9 . \
36 70.05 15.43 9.87 6.25 12.50 142.35 2.01 283.5 ‘ T T T T T T T T T T T T T T T T T T T T T T T T T T T T
37 70.32 14.75 10.22 6.24 12.49 141.79 2.01 291.1>I‘) ﬁ’—ib - \ DR
38 69.05 16.61  9.36 6.26 12.57 144.43 2.01 274.8y ; LN S B B e S B <= e S L L A A L L A AL
39 69.31 16.22  9.52 6.74 11.91 143.88 2.01 283.37M 6<15 - \ Y.
40 69.17 15.75 9.76 6.20 12.65 144.17 2.01 278.4 ‘ L 5 L B L
41 68.83 14.78 10.30 6.19 12.69 144.88 2.01 285, 3>N 7\1 — ~{ <
42 69.30 15.18 10.05 6.18 12.66 143.88 2.01 278.9»‘/} <qa L L ‘X’ -
43 68.20 15.98  9.71 6.73 12.01 146.25 2.01 287.8 Pg — A — . I
44 69.16 14.31 10.55 6.26 12.56 144.19 2.01 300.1 ) ‘ T T S
45 70.28 18.33  8.59 7.26 11.25 141.87 2,01 279.77 f < — S —————— —
46 69.01 16.17 9.56 6.64 12.06 144.53 2.01 286. 6> < : \
47 69.17 17.43  9.00 6.52 12.21 144.18 2.01 258.9 I\’f \ ] - -——— T
48 67.00 15.81  9.87 6.45 12.47 148.84 2.01 285.9 \
49 69.00 16.45 9.43 7.07 11.55 144.51 2.01 301. 0>{J <_b — T T : T T T § T T T T T T T T T T T T T T T T T T T T Y T
50 142.89 13.37 8.34 5.15 10.59 69.57 2.02 267. 5>/‘/ l ] . : T
51 142.54 12.95 8.58 4,80 11.19 692.75 2.02 261.6 /7 Z/<b T T T T T T T T T T T T T T T T T T T T T T T T
Missing vial 52. N ' = : To Page No.
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Target Conc Measured Conc Percent
Analyte {mg/L) (mg/L) Difference
Calcium 10 9.99 -0.10
Magnesium 10 9.50 -5.00
Potassium 10 8.46 -15.40
Sodium 10 11.20 12.00
fron 10 not analyzed na
For Sample CAL78-14

Target Conc Measured Conc Percent
Analyte (mg/L) (mg/L) Difference
Calcium 10 10.1 1.00
Magnesium 10 9.6 -3.90
Potassium 10 10.2 2.00
Sodium 10 9.0 -10.50
Iron 10 not analyzed na
Source 733/3
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

_ Lab Code: SwRI

Matrix: Water

" Lab System ID: 264792

Method: ICP SW846 6010B

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 264803

Method: ICP SW846 6010B

T T
SAMPLE ANALYSIS DATA SHEET e
| AN SN RN SRR
Sample ID |
| CAL78-1 T T
(R
Client: Division 20
— T
Date Received: 07/11/05
Project No.: 06002.01.242 —————]
SRR: 27780 ' '
Task Order: 050711-1 b
T ] T
Sample Reporting ot r
Analysis Result (mg/L) | Limit (mg/L) | [ T T
Aluminum <0.500 0.500 : ‘ |
Calcium 10.3 0.5 !
[ Magnesium 1.27 0.5 I T , |
Manganese 0.0877 0.05
Potassium ' 4.81 2.5 T LB
Silicon 15.6 0.5 — , ,
Sodium 77.4 2.5
Strontium <0.0500 0.0500 T T T
T T T
[j T li
SOUTHWEST RESEARCH INSTITUTE ]
T — T
SAMPLE ANALYSIS DATA SHEE
T
Sample ID I
[ CAL78-2 i
T T T
Client: Division 20 : : :
Date Received: 07/11/05 1 T T
Project No.: 06002.01.242 T
T I
SRR: 27780 b
T T T {
Task Order: 050711-1 — : :
T T T T
Sample Reporting — , :
Analysis Result (mg/L) | Limit (mg/L)
Aluminum - <0.500 0.500 T T ;
Calcium 9.18 0.5 .
Magnesium 0.976 0.5 ﬁ T
Manganese <0.0500 0.0500 o
Potassium 5.40 2.5 Page No.
Silicon 14.6 0.5
Sodium 77.0 2.5
Strontium <0.0500 0.0500

S ﬁ’dé 0(‘ co ,u7/ 2 — Project No.

I NTVUVIUTU Uy

TITLE Book No. 85
|From Page ¢ SOUTHWEST RESEARCH INSTITUTE ]
I SAMPLE ANALYSIS DATA SHEET .
L |
Sample ID
I | CAL78-3 1
T Lab Name: Southwest Research Institute Client: Division 20 |
S A m— |
Lab Code: SwRI Date Received: 07/11/05 _
T T
1 Matrix: ‘Water Project No.: 06002.01.242 -
T Lab System ID: 264811 SRR: 27780 ]
| Method: ICP SW846 6010B Task Order: 050711-1 P
T ]
T Sample Reporting —
I Analysis | Result (mg/L) | Limit (mg/L) 7
Aluminum <0.500 0.500 _
T T Calcium 9.00 0.5
Magnesium 1.02 0.5 =
Manganese <0.0500 0.0500
— T T Potassium 4.65 2.5 7
Silicon 14.2 0.5 —
' A Sodium 77.8 2.5
—————— Strontium <0.0500 0.0500 =]
L )
T T T ]
SOUTHWEST RESEARCH INSTITUTE .
- SAMPLE ANALYSIS DATA SHEET ]
.
Sample ID —
T T T [ CAL78-4 i
— T T T
Lab Name: Southwest Research Institute Client: Division 20 —
T T T
Lab Code: SwRI Date Received: 07/11/05 ]
Matrix: Water Project No.: 06002.01.242 1}_
T |
T T LabSystemID: 264812 SRR: 27780 \_
et i
Method: ICP SW846 6010B Task Order: 050711-1 —
1T
T T B
Sample Reporting —]
- — Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 0.500 7
T T Calcium 7.91 0.5
Magnesium 0.910 0.5 i
: Manganese <0.0500 0.0500 =~
— T T T Potassium 4.89 2.5 |
Silicon 132 0.5 =
Witnessed 8 Sodium 71.2 2.5
Strontium <0.0500 0.0500
| v Hecoraea oy | I
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U SOUTHWEST RESEARCH INSTITUTE

1 T 1

- T 1 T
- SAMPLE ANALYSIS DATA SHEET ]
= —TT—
Sample ID |
- I CAL78-5 1m]
B . e | v
Lab Name: Southwest Research Institute Client: Division 20 !
- . T ]
Lab Code: . SWRI Date Received: 07/11/05 T—
— Matrix: Water Project No.: 06002.01.242 LA —
— T
Lab System ID: 264813 SRR: 27780 ‘
- rﬁT’T_—
Method: ICP SW846 6010B Task Order: 050711-1 ;
B i .
= ]
Sample Reporting
- Analysis | Result (mg/L) | Limit (mg/L) }—l—.—r—
Aluminum <0.500 0.500 ‘
B Calcium 8.66 0.5 1 ' '
— Magnesium 0.969 0.5 ! e s ey
Manganese <0.0500 0.0500
T T T ]
B Potassium 4.57 2.5
- Silicon 14.2 0.5 SEE—
Sodium 76.4 2.5
[— Strontium <0.0500 0.0500 T T
— I N e —
T T T
i SOUTHWEST RESEARCH INSTITUTE -
- SAMPLE ANALYSIS DATA SHEET —
- T T T
Sample ID
— | CAL78-6 L
[ “ e w T T T
Lab Name: Southwest Research Institute Client: Division 20
— T H 1
Lab Code: SwRI Date Received: 07/11/05 - : :
L. Matrix: Water Project No.: 06002.01.242 T —
— Lab System ID: 264814 SRR: 27780 : T !
— T T T
Method: ICP SW846 6010B Task Order: 050711-1
— T I I
T T
B Sample Reporting
- . Analysis Result (mg/L) | Limit (mg/L) T T
Aluminum <0.500 ~ 0.500
T T
B Calcium 8.36 0.5
| Magnesium 0.951 0.5 ]
. Manganese <0.0500 0.0500
B Potassium 4.84 2.5 > No
Silicon 13.9 0.5 z [ —
F Sodium 77.0 25
Strontium <0.0500 0.0500
Recorded by

Lo

Project No.
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e 30 AUG 05 conT Book No. 87
From Page No SOUTHWEST RESEARCH INSTITUTE _
R SAMPLE ANALYSIS DATA SHEET —
T ]
Sample ID
. B CAL78-7 |~
T ™ Lab Name: Southwest Research Institute Client: Division 20 ]
HN N — ]
Lab Code: SwRI Date Received: 07/11/05 ]
M S AR
‘ Matrix; Water Project No.: 06002.01.242 —
1171 Lab System ID: 264815 SRR: 27780 | ]
T Method: ICP SW846 6010B Task Order: 050711-1 o
I R e .
\
' T Sample Reporting ‘F—'
. Analysis | Result (mg/L) | Limit (mg/L) —
Aluminum - <0.500 0.500 .
N B Calcium 8.38 0.5 ‘
Magnesium 0.979 0.5 —
Manganese <0.0500 0.0500
—— Potassium 4.51 2.5 T
Silicon 13.9 0.5 —
T T Sodium 76.1 2.5
_ Strontium <0.0500 0.0500 B
|SLI Sa— ]
— T . T
- SOUTHWEST RESEARCH INSTITUTE —
T SAMPLE ANALYSIS DATA SHEET T
L L R —
Sample ID [—
L | CAL78-8
Lab Name: Southwest Research Institute Client: Division 20 |
—
- ——r— Lab Code: SwRI Date Received: 07/11/05 —
1 T Matrix: ‘Water Project No.: 06002.01.242 T_—-
T T —
Lab System ID: 264816 SRR: 27780
T T T
Method: ICP SW846 6010B Task Order: 050711-1
—T T T
— ]
Sample Reporting
T T Analysis | Result (mg/L) | Limit (mg/L) 7
— Aluminum <0.500 0.500 —
Calcium 8.21 0.5
T T Magnesium 0.881 0.5 ]
] Manganese <0.0500 0.0500 —1
Potassium 4.20 2.5
S Silicon 13.9 0.5 —
Witnessed 8 Sodium 77.0 2.5 ‘
Strontium <0.0500 0.0500
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 264817

Method: ICP SW846 6010B

L

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water
Lab System ID: 264793

Method: ICP SW846 6010B

T T T
Sample ID
[ CAL78-9 |
T T T
Client: Division 20 ;
[ T T
Date Received: 07/11/05 .
1] T T
Project No.: 06002.01.242 - . ;
SRR: 27780 T J J
Task Order: 050711-1 o
‘\ ] ] T
Sample Reporting ; ‘Jr ' ' '
Analysis Result (mg/L) | Limit (mg/L) ‘ T T T
Aluminum <0.500 0.500
Calcium 7.88 0.5 et
Magnesium 0.952 0.5 ——T
Manganese <0.0500 0.0500
Potassium 4.10 2.5 T T
Silicon 13.7 0.5 : : :
Sodium 75.4 2.5
Strontium <0.0500 0.0500 T T T
1 T T
T I I
SOUTHWEST RESEARCH INSTITUTE T
SAMPLE ANALYSIS DATA SHEET S
T T 7
Sample ID L
[ CAL78-10 |
T T 1
Client: Division 20 — ' :
Date Received: 07/11/05 T i I
Project No.: 06002.01.242 o
‘1 T T ]
SRR: 27780 i
T T T
|
Task Order: 050711-1 ——
T T 1
Sample Reporting —T
Analysis Result (mg/L) | Limit (mg/L)
Aluminum - <0.500 0.500 T T
Calcium 7.77 0.5 x
Magnesium 0.856 0.5 .
Manganese <0.0500 0.0500 —_—
Potassium 3.65 2.5 eNo._
Silicon 13.6 0.5
Sodium 76.5 2.5
Strontium <0.0500 0.0500

S/ Mroject No.
TITLE 30 Huso CoMT B Book No. 89
Y T T T T T T T T T | T T T | I I ¥ i T I !
F P No.
|From Page No SOUTHWEST RESEARCH INSTITUTE —
T SAMPLE ANALYSIS DATA SHEET N
T ]
Sample ID —
' ' ( CAL78-11 [
— T T
Lab Name: Southwest Research Institute Client: Division 20 ]
—TTT
- Lab Code: SwRI Date Received: 07/11/05 —
———T— Matrix: Water Project No.: 06002.01.242 ]
Lab System ID: 264794 SRR: 27780 ]
- |
Method: ICP SW846 6010B Task Order: 050711-1 —
T
— T M
Sample Reporting i_
— 1 Analysis Result (mg/L) | Limit (mg/L) \
, Aluminum <0.500 0.500 —
Calcium 7.06 0.5 ‘
———T [Magnesium 0.793 0.5 ]
Manganese <0.0500 0.0500 o
: ' Potassium 4.03 2.5
S — Silicon 13.9 0.5 ]
Sodium 75.4 2.5 _
T 1 1 Strontium <0.0500 0.0500 ‘
— T — 1 1 ]
— T T T [
B SOUTHWEST RESEARCH INSTITUTE B
——T T ' T
SAMPLE ANALYSIS DATA SHEET ]
L L Sample ID ]
{ CAL78-12 —
——T—1—1— Lab Name: Southwest Research Institute Client: Division 20 ;——
' T ™ Lab Code: SwRI Date Received: 07/11/05 :
Matrix: Water Project No.: 06002.01.242 i
Lab System ID: 264795 SRR: 27780 —
——1—1——1 Method: ICP SW846 6010B Task Order: 050711-1 ‘T_—
T ]
[ B Sample Reporting —]
Analysis Result (mg/L) | Limit (mg/L.) ]
‘ T T Aluminum <0.500 0.500
I Calcium 2.85 0.5 —
= Magnesium <0.500 0.5
— Manganese <0.0500 0.0500 ]
Potassium 2.68 2.5 —
Witnessed & Silicon 14.7 05 !
Sodium 108 2.5
Strontium <0.0500 0.0500



Project No.

S

90 Book No. e 30 AVC O o T Bpus
SOUTHWEST RESEARCH INSTITUTE =~~~ |
————t |
SAMPLE ANALYSIS DATA SHEET e
Sample ID »—~ o
[ CAL78-15 — ]
Lab Name: Southwest Research Institute Client: Division 20 ST
T
 Lab Code: SwRI h ) Date Received: 07/11/05
Matrix: Water ‘ Project No.: 06002.01.242 E—
[ Lab System ID: 264798 ” SRR: 27780 T T
Method: ICP SW846 6010B Task Order: 050711-1 ' "
- N R E s M
Sample Reporting 1—'““”'“
Analysis Result (mg/l.) | Limit (mg/L) r—r——-—l——q———
Aluminum <0.500 0.500
Calcium 4.62 0.5 T T
Magnesium 0.758 0.5 ——
Manganese <0.0500 0.0500
Potassium 4.01 2.5 N
Silicon 14.7 0.5
Sodium 93.9 2.5 '
Strontium <0.0500 0.0500 —
—T T
: T T
SOUTHWEST RESEARCH INSTITUTE T
— T
SAMPLE ANALYSIS DATA SHEET
N N e m—
Sample ID L ST B e
[ CAL78-16 §
T T i
Lab Name: Southwest Research Institute Client: Division 20 e e
Lab Code: SwRI Date Received: 07/11/05 T
T T
Matrix: Water Project No.: 06002.01.242
N B I —
Lab System ID: 264799 SRR: 27780
[ B B m—
Method: ICP SW846 6010B Task Order: 050711-1 R B e
————
Sample Reporting —
Analysis Result (mg/L) { Limit (mg/L)
Aluminum <0.500 0.500 T T
Calcium 4.50 0.5 L
Magnesium 0.815 0.5 T
Manganese <0.0500 0.0500 e
Potassium 4.49 2.5 ge No.
Silicon 14.7 0.5
Sodium 95.6 2.5
Strontium <0.0500 0.0500

I I Terw e~ ——— —F '

0j No.
Lo — Wolect
TITLE 20 fug @( Ce Ml B ‘Book No. 91
From Page No. SOUTHWEST RESEARCH INSTITUTE .
- SAMPLE ANALYSIS DATA SHEET ]
T T T -
Sample ID a
T [ CALT8-17 ]
T T Lab Name: Southwest Research Institute Client: Division 20
N 7
Lab Code: SwRI Date Received: 07/11/05 -
L — —— Matrix: Water Project No.: 06002.01.242 T
[T T T Lab System ID: 264800 SRR: 27780 | o
Method: ICP SW846 6010B Task Order: 050711-1 :
T 71 1T :
Sample Reporting ‘-—
T Analysis Result (mg/L) | Limit (mg/L) -
Aluminum <0.500 0.500 ]
T T T Calcium 4,02 0.5 3
Magnesium 0.759 0.5 ]
Manganese <0.0500 0.0500 —]
— T T T Potassium 3.35 2.5
Silicon 14.7 0.5 ——
T Sodium 95.3 2.5
e Strontium <0.0500 0.0500 T
—TTT ]
T T I
———————  SOUTHWEST RESEARCH INSTITUTE —
T SAMPLE ANALYSIS DATA SHEET B
T T T
A — Sample ID —
| CAL78-18 | ]
I R
. — Lab Name: Southwest Research Institute Client: Division 20 —
71— 71— Lab Code: SwRI Date Received: 07/11/05 L_
T T T Matrix: Water Project No.: 06002.01.242 T
|
T T T
Lab System ID: 264801 SRR: 27780 E
— T T T i
Method: ICP SW846 6010B Task Order: 050711-1 Pl
T T T ——
Sample Reporting ]
T Analysis Result (mg/I.) | Limit (mg/L)
———T—1 Aluminum <0.500 0.500 —
Calcium 4.25 0.5 L
[ T T Magnesium 0.695 0.5 :
S Manganese <0.0500 0.0500 —
Potassium 4.50 2.5 .
— Silicon 144 0.5 —
Witnessed & | Sodium 94.7 2.5
Strontium . <0.0500 0.0500

newviuecu vy
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TITLE
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SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 264802

Method: ICP SW846 6010B

SOUTHWEST RESEARCH INSTITUTE

71T )
Sample ID |
[ CAL78-19 T

Client: Division 20

Date Received: 07/11/05
Project No.: 06002.01.242
SRR: 27780

Task Order: 050711-1

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L) |
Aluminum <0.500 0.500
Calcium 3.92 0.5
Magnesium 0.613 0.5
Manganese <0.0500 0.0500
Potassium 4.00 2.5
Silicon 14.5 0.5
Sodium 92.9 2.5
Strontium <0.0500 0.0500

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute'

Lab Code: SwRI

Matrix: Water

Lab System ID: 264804

Method: ICP SW846 6010B

Sample ID

CAL78-20

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)

Aluminum <0.500 0.500
Calcium 4.12 0.5
Magnesium 0.649 0.5
Manganese <0.0500 0.0500
Potassium 5.50 2.5
Silicon 14.5 0.5
Sodium 93.5 2.5
Strontium <0.0500 0.0500

Client: Division 20

Date Received: 07/11/05
Project No.: 06002.01.242
SRR: 27780

Task Order: 050711-1

e No.

From Page Nq

Witnessed & L

roject No.
Book No.

93

- SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 264805

Method: ICP SW846 6010B

Sample ID

CAL78-21

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 0.500
Calcium 4.02 0.5
Magnesium 0.681 0.5
Manganese <0.0500 0.0500
Potassium 3.04 2.5
Silicon 14.6 0.5
Sodium 93.6 2.5
Strontium <0.0500 0.0500

Client: Division 20

Date Received: 07/11/05
Project No.: 06002.01.242
SRR: 27780

Task Order: 050711-1

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 264806

Method: ICP SW846 6010B

Sample ID

CAL78-22

Client: Division 20

Date Received: 07/11/05

Project No.: 06002.01.242

SRR: 27780

Task Order: 050711-1

Sample Reporting
Analysis Result (mg/L) { Limit (mg/L)

Aluminum <0.500 0.500
Calcium 3.98 0.5

| Magnesium 0.658 0.5
Manganese <0.0500 0.0500
Potassium 4.92 2.5
Silicon 14.4 0.5
Sodium 93.3 2.5
Strontium <0.0500 0.0500

Pavw e e -y
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- SOUTHWEST RESEARCH INSTITUTE

TITLE

30 fucos T

Z) Wogect No.

From Page No.

T T f T

1 T T L

R B R B
= SAMPLE ANALYSIS DATA SHEET ————
i
. T T T |
Sample ID !
- | CAL78-23 A
Lab Name: Southwest Research Institute Client: Division 20
- N e e
Lab Code: SwRI Date Received: 07/11/05 ‘
- [ A e —
L Matrix: Water Project No.: 06002.01.242 —— ]
1}—'1—r—-|—‘
[~ Lab System ID: 264807 SRR: 27780 ‘
= ]
Method: ICP SW846 6010B Task Order: 050711-1
B i l I l
|
— - T T
Sample Reporting i
— Analysis Result (mg/L) | Limit (mg/L) ——
Aluminum <0.500 0.500 _'___'_r___
B Calcium 3.86 0.5
[ Magnesium 0.687 0.5 1
Manganese <0.0500 0.0500
— ' Potassium 3.80 2.5 N I B B
Silicon 14.7 0.5 S—
i Sodium 933 25
- Strontium <0.0500 0.0500 —_—T T
L T L
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: SOUTHWEST RESEARCH INSTITUTE ]
- SAMPLE ANALYSIS DATA SHEET |
- ’ T T T
s Sample ID T
[ CAL78-24 |
- s T T 1
Lab Name: Southwest Research Institute Client: Division 20 —
. Lab Code: SwRI Date Received: 07/11/05 \ T
_ . . 1]
Matrix: Water Project No.: 06002.01.242 ‘\
| Lab System ID: 264808 SRR: 27780
- T T T
Method: ICP SW846 6010B Task Order: 050711-1 , —
B =
Sample Reporting —_— T
B Analysis Result (mg/L) | Limit (mg/1.)
B Aluminum <0.500 ~ 0.500 L R B
Calcium 3.63 0.5
- — 7]
- Magnesium 0.618 0.5
- Manganese <0.0500 0.0500 .
Potassium 4.31 2.5 . pe No.
- ' Silicon 14.7 0.5 !
v Sodium 94.5 2.5
Strontium <0.0500 0.0500
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 264809

Method: ICP SW846 6010B
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID

95

| CAL78-25

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 0.500
Calcium 3.86 0.5
Magnesium 0.669 0.5
Manganese <0.0500 0.0500
Potassium 4.04 2.5
Silicon 14.6 0.5
Sodium 94.7 2.5
Strontium <0.0500 0.0500

Client: Division 20

Date Received: 07/11/05
Project No.: 06002.01.242
SRR: 27780

Task Order: 050711-1

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwR1
Matrix: Water
Lab System ID: 264810

Method: ICP SW846 6010B

Sample ID

.

CAL78-26

Client: Division 20

Date Received: 07/11/05

Project No.: 06002.01.242

SRR: 27780

Task Order: 050711-1

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 0.500
Calcium 3.13 0.5
Magnesium 0.591 0.5
Manganese <0.0500 0.0500
Potassium 3.81 2.5
Silicon 15.2 0.5
Sodium 128 2.5
Strontium <0.0500 0.0500
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| I have reviewed this scientific notebook and find it in agreement with QAP-001.
T . . T
There is sufficient information regarding methods used for conducting tests,
N acquiring and analyzing data so that another qualified individual could repeat the ~ 7

activity. e
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