308 === Q200801230003

Scientific Notebook No. 838: Radionuclide
Transport (RT) at Yucca Mountain --

Continuation of Scientific Notebook No. 830
(12/19/2006 through 01/04/2008)




B Corr—F s TEz— B (2-19-06
‘ ~/

BwW~ [ 2-19-dg
BeapLey

CNWI
CONTROLLED weewine
COPY 333 (R10) 526565

eoNT fom B30

RT wsSZ
26,0020, Ol AU

4
>

The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
: the book title stamped at the bottom of the spine.

TS e T e T o T A e ] e e ] e e v ] e e S i
A i ST A S L A N i A T i e o e -

CONTROLLED .
| COPY%_/‘//\?%,O\&M

One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.

’ Made in U.S.A.

Contents

Page

3.15-07

5{3\0( /av(‘)\h?: Mz!;“ﬁv( WN([B s\

2-15207 (see p33)




' :%;su?/\;)“{\“\ oo = ¥in & Yol

l

ENTRY RN\ 5N H@S’/ no”{'qu"l“ T

SN K39, #ZewtczmAer <£ P%“fra net USeJ,

N\ Sce Qont ¢over “‘BL)J/ lz~ l‘*I’OG

N
AN
N
AN
N
AN
N\
N\
AN
AN
N
AN

1 2

N

N
XO—

AN

AN




I NVESTI6ATeR, SieN ATURE. INITIALS

BraoLer WERLING

2l DEC2¢ ConT %/ﬁ/\)/

Covhinvection s s‘qmpl& tesotts Tar e En'[:fﬁ g39/155

T ealedte) aud 2.20¢ (wenso calerte) Phowe 2

[qcf)vy'hy ml‘hql "epsé N F‘H) "__'}_'_;;»Me,r’qj 5;’['75 J

,—m'{'lq‘ El’("—\’t‘ 6 S"ofp-{\"v’\ efpeﬂmﬁvﬁ/ 6>“/77 759

A

%»@f’&" l<>+=l )Lf R U z<>~’]

* This notebook contains work for Radionuclide Transport (RT) in both the saturated zone
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and unsaturated zone. RT is concerned with identification of key geochemical processes
that may control radionuclide transport at Yucca Mountain. Radionuclide retardation is
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dependent on the hydrochemistry and mineralogy along the groundwater flow paths from

the proposed repository. Typical activities associated with these investigations would
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include conducting laboratory batch sorption experiments, collecting field samples, and
analyses of field samples.
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Current experimental activities are focused on laboratory batch sorption experiments that

incorporate materials (groundwater and/or sonic corings) from the Yucca Mountain

rwwE\D, Sawple o tecfm Bil/33-¢

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

Squ’w& D LMWI CaLLd: 3N/ 87

e, A 2/4'{’16115" aq 47}1:’”7(¢$<€ﬂ+ (/\/LU :

sorption capability (Kd or sorption coefficient) for a particular radionuclide, solid |

material, and solution typically over a range of pH values. Tasks may include the ‘
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following:
e Preparation of reference solutions.
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e Cation (Div 01), anion (Div 01), inorganic carbon (CNWRA) and pH analyses
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(CNWRA) of reference and experimental solutions.

e Preparation of experimental solutions
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e Liquid Scintillation Analyses (CNWRA) of experimental solutlons
Further details of these tasks are recorded in initial and in-process entries.
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This scientific notebook (SN) is a continuation of SN 830. The end of SN 830 contains

b e

Fall&i&uﬁq "Tlleng C\GL.\E{ iS

the Div 01 cation analyses of solutions from sorption experiments 19PB & 22PC phase 2.
SN 838 begins with a continuation of these results. This notebook has on the inside cover
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documentation that it was originally assigned a control number of 468 but that it was
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never used. Pages 1 and 7 had entries when SN 838 was assigned and initially pleCd up
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: 286179

Method: 6010B MOD, 6020 MOD

Sample ID

| 22WT-9C

Client: Division 20

Date Received: 09/14/06
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 - 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium 0.401 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 12.9 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron <0.500 0.5
Lanthanum <0.0500 0.05
Lead <(0.0500 0.05
Lithium <0.0500 0.05
Magnesium 1.53 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium 4.29 0.25
Selenium <0.100 0.1
Silicon 11.7 0.2
Silver <0.0500 0.05
Sodium 52.3 2
Strontium <0.0500 0.05
Sulfur 9.11 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
Yttrium <0.0500 0.05
Zinc 0.0567 0.05
Zirconium <0.0500 0.05

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: 286178

Method: 6010B MOD, 6020 MOD

Sample ID

| 22WT-10C

Client: Division 20

Date Received: 09/14/06
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4

Sample Reporting
Analysis Result (mg/L) Limit (mg/T.)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium 0.387 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 12.8 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron <0.500 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.0500 0.05
Magnesium 1.56 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium 4.25 0.25
Selenium <0.100 0.1
Silicon 11.6 0.2
Silver <0.0500 0.05
Sodium 51.2 2
Strontium <0.0500 0.05
Sulfur 9.01 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
Yttrium <0.0500 0.05
Zinc 0.0600 0.05
Zirconium <0.0500 0.05
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID

[ 22WOT-9C 1,
Lab Name: Southwest Research Institute : Client: Division 20
Lab Code: SwRI Date Received: 09/14/06
Matrix: Water Project No.: 06002.01.242
Lab System ID: 286177 ‘ SRR: 29771

Method: 6010B MOD, 6020 MOD Task Order: 060915-4

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium 0.468 0.05
Beryllium <0.0500 0.05
Bismuth . <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 6.74 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 - 0.05
Iron <0.500 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.0500 0.05
Magnesium 0.866 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium - 2.06 0.25
Selenium <0.100 0.1
Silicon 12.3 0.2
Silver <0.0500 0.05
Sodium 67.7 2
Strontium <0.0500 0.05
Sulfur - 9.18 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 "~ 0.05
Titanium . <0.0500 0.05
Tungsten <0.100 . 0.1
Uranium <1.00 1
<0.0500 0.05
<0.0500 0.05
0.0603 0.05
<0.0500 0.05
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___ Matrix: Water
wee Lab System ID: 286176

-~ Method: 6010B MOD, 6020 MOD

Lab Code: SwRI

Lab Name: Southwest Research Institute

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID

22WOT-10C

Client: Division 20
Date Received: 09/14/06

Project No.: 06002.01.242

SRR: 29771

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 . 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium 0.473 0.05
Beryllinm <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 6.68 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron <0.500 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.0500 0.05
Magnesium 0.828 0.5
Manganese <0.0500 - 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium 2.30 0.25
Selenium <0.100 0.1
Silicon 12.2 0.2
Silver <0.0500 0.05
Sodium 67.7 2
Strontium <0.0500 0.05
Sulfur 9.13 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 - 0.1
Uranium <1.00 1
Vanadium . <0.0500 0.05
Yttrium <0.0500 0.05
[Zine 0.0556 0.05
|Zirconium <0.0500

0.05

Task Order: 060915-4
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: 286180

Method: 6010B MOD, 6020 MOD

Sample ID

| AD-C

Client: Division 20

Date Received: 09/14/06
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium <0.0500 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron 0.727 0.2
Cadmium <0.0500 0.05
Calcium 485 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron 7.78 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium 0.0677 0.05
Magnesium 109 0.5
Manganese 0.760 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus 0.253 0.2
Potassium 15.5 1.25
Selenium <0.100 0.1
Silicon 13.3 0.2
Silver <0.0500 0.05
Sodium 166 2
. Strontium 5.00 0.05
) Sulfur 525 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
g Yttrium <0.0500 0.05
3; Zinc 0.121 0.05
@ Zirconium <0.0500 0.05

AN s
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—  SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE =~ —
_ SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET

&~

Sample ID : . .
LO-C | [

Sample ID [
TM-C ‘

Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 09/14/06 Lab Code: SwRI Date Received: 09/14/06

. Matrix: Water Project No.: 06002.01.242 Matrix: Water Project No.: 06002.01.242 S
wee Lab System ID: 286182 SRR: 29771 Lab System ID: 286183 SRR: 29771 ‘
~— Method: 6010B MOD, 6020 MOD Task Order: 060915-4 ‘ ( Method: 60108 MOD, 6020 MOD Task Order: 060915.4 —

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

— Aluminum <0.500 0.5 ¢ Aluminum <0.500 0.5
Antimony <0.100 . 0.1 ‘ - [Antimony <0.100 0.1 »

o Arsenic <0.100 . 0.1 : Arsenic - — -] <0.100 0.1 """'“

o Barium <0.0500 0.05 . Barium <0.0500 0.05 . —
Beryllium <0.0500 0.05 Beryllium <0.0500 0.05

— Bismuth <0.150 0.15 " i Bismuth <0.150 0.15 —
Boron "~ 0.755 0.2 Boron 0.627 0.2

— Cadmium <0.0500 0.05 Cadmium <0.0500 0.05 —
Calcium 126 0.5 Calcium 273 0.5 R

- Chromium <0.0500 0.05 : Chromium <0.0500 0.05

— Cobalt 0.0534 0.05 . . Cobalt 0.0876 0.05 J——

. Copper <0.0500 0.05 Copper <0.0500 0.05 o

Lanthanum <0.0500 0.05 . Lanthanum <0.0500 0.05

— Lead [ <0.0500 0.05 ' | v = 00500 X —
Lithium 0610 0.05 | ; Lithium 0.0998 0.05 R

- Magnesium 38.9 0.5 ' Magnesium 59.4 0.5 . -

— Manganese 0.859 0.05 ‘ Manganese 0.425 0.05 e
Molybdenum <0.0500 0.05 ; Molybdenum <0.0500 0.05

— Nickel <0.0500 0.05 _ ) Nickel 0.0530 0.05 r——
Palladium <0.200 0.2 : Palladium <0.200 0.2 )

m Phosphorus <0.200 0.2 k Phosphorus __ <0.200 0.2

o Potassium 13.2 1.25 ) Potassium 16.1 1.25 [
Selenium <0.100 01 ‘ Selenium <0.100 0.1 :

. Silicon 13.0 0.2 Silicon 15.3 0.2 s
Silver <0.0500 0.05 Silver <0.0500 0.05

e Sodium 589 2 Sodium 204 2 LT
Strontium 0.896 0.05 Strontium 2.77 0.05 .

—— Sulfur 168 0.25 ‘ Sulfur 143 0.25

- Thallium <0.100 0.1 . : Thallium <0.100 0.1 R
Thorium <0.200 0.2 Thorium <0.200 0.2

S— . Tin <0.0500 0.05 ‘ é : Tin <0.0500 0.05 b
Titanium <0.0500 0.05 ‘ Titanium <0.0500 0.05

- Tungsten : <0.100 0.1 Tungsten <0.100 0.1 .
Uranium <1.00 1 | . Uranium <1.00 1 ‘

R Vanadium <0.0500 0.05 : . Vanadiom 20,0500 0.05 [

L Ytrium | <0.0500 0.05 ‘ l a5 - [Ytwium <0.0500 0.05 ‘ L
Zinc - ] 0.217 0.05 s % Zinc 0.0790 _ 0.05 ; LA

[— Zirconium <0.0500 '0.05 . Zirconium <0.0500 0.05 T m———
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—  SOUTHWEST RESEARCH INSTITUTE
T SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
L Lab Code: SwR1
e Matrix: Water

~ Tab System ID: 286181

Method: 6010B MOD, 6020 MOD

Sample ID

L HT-C | g

Client; Division 20

Date Received: 09/14/06

Project No.: 06002.01.242

Z| DECS G

Lo T

Bl

13

SRR: 29771

Task Order: 060915-4

R Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
S Aluminum <0.500 0.5
Antimony <0.100 0.1
- Arsenic <0.100 0.1
—— Barium <0.0500 0.05
Beryilium <0.0500 0.05
—— » Bismuth <0.150 0.15
Boron 0.722 0.2
— Cadmium <0.0500 0.05
Calcium 89.9 0.5
- Chromium <0.0500 0.05
J— Cobalt <0.0500 0.05
Copper <0.0500 0.05
e Iron 0.527 0.5
Lanthanum <0.0500 0.05
— ) Lead <0.0500 0.05
— Lithium 0.117 0.05
Magnesium 30.6 0.5
J— Manganese 0.187 0.05
Molybdenum <0.0500 0.05
e Nickel <0.0500 0.05
Palladium <0.200 0.2
— Phosphorus <0.200 0.2
—— Potassium 11.5 1.25
) Selenium <0.100 0.1
— Silicon 7.45 0.2
Silver <0.0500 0.05
——— Sodium 149 -2
Strontium 1.01 0.05
_ : Sulfur 60.4 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
B —— Tin <0.0500 0.05
Titanium <0.0500 0.05
— Tungsten <0.100 0.1
Uranium <1.00 1
— Vanadium <0.0500 0.05
Yttrium <0.0500 0.05
Zinc <0.0500 0.05
<0.0500 0.05

— Zirconium

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: 286170

Method: 6010B MOD, 6020 MOD

Sample ID

[ 1922-1C

Client: Division 20

Date Received: 09/14/06

Project No.: 06002.01.242

SRR: 29771

Task Order: 060915-4

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1.
Barium <0.0500 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 19.9 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron 20.8 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.0500 0.05
Magnesium 20.5 0.5
[Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium _18.6 1.25
Selenium <0.100 0.1
Silicon <0.200 0.2
Silver <0.0500 0.05
Sodium 19.1 2
Strontium <0.0500 0.05
Sulfur <0.250 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
Yttrium <0.0500 0.05
- Zinc <0.0500 0.05
; Zirconium <0.0500 0.05
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

~ Lab Code: SwRI

Matrix: Water
Lab System ID: 286171

Method: 6010B MOD, 6020 MOD

Sample ID

G\ pEC. 06 con T ht

15

1922-2C

Client: Division 20

Date Received: 09/14/06
Project No.: 06002.01 .242/
SRR: 29771

Task Order: 060915-4

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic - <0.100 0.1
Barium <0.0500 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 20.0 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Tron 20.7 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.0500 0.05
Magnesium 20.5 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium 19.5 1.25
Selenium <0.100 0.1
Silicon <0.200 0.2
Silver <0.0500 0.05
Sodium 20.0 -2
Strontium <0.0500 0.05
Sulfur <0.250 0.25
Thallium <0.100 0.1
Thorium <0.200 0.2
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
Yttrium <0.0500 0.05
Zinc - <0.0500 0.05 .
_|Zirconium <0.0500 0.05

Lab Code: SwRI

SOUTHWEST RESEARCH INSTITUTE
DUPLICATE SUMMARY

Sample ID

| 1922-1C

Lab Name: Southwest Research Institute Client: Division 20

Date Received: 09/14/06

Matrix: Water Project No.: 06002.01.242

Lab System ID: 286170D SRR: 29771

Method: 6010B MOD, 6020 MOD Task Order: 060915-4

Sample Duplicate

Analysis Result (mg/L) Result (mg/L) RPD
Aluminum <0.500 <0.500 0.00%
Antimony <0.100 <0.100 0.00%
Arsenic <0.100 <0.100 0.00%
Barium <0.0500 <0.0500 0.00%
Beryllium <0.0500 <0.0500 0.00%
Bismuth <0.150 <0.150 0.00%
Boron <0.200 <0.200 0.00%
Cadmium <0.0500 <0.0500 0.00%
Calcium 19.9 19.6 1.52%
Chromium <0.0500 <0.0500 0.00%
Cobalt <0.0500 <0.0500 0.00%
Copper <0.0500 <0.0500 0.00%
Iron 20.8 20.8 0.00%
Lanthanum <0.0500 <0.0500 0.00%
Lead <0.0500 <0.0500 0.00%
Lithium <0.0500 <0.0500 0.00%
Magnesium 20.5 20.4 0.489%
Manganese <0.0500 <0.0500 0.00%
Molybdenum <0.0500 <0.0500 0.00%
Nickel <0.0500 <0.0500 0.00%
Palladium <0.200 <0.200 0.00%
Phosphorus - <0.200 <0.200 0.00%
Potassium 18.6 19.1 2.65%
Selenium <0.100 <0.100 0.00%
Silicon <0.200 <0.200 0.00%
Silver <0.0500 <0.0500 0.00%
Sodium 19.1 19.2 0.522%
Strontium <0.0500 <0.0500 0.00%
Sulfur <0.250 <0.250 0.00%
Thallium <0.100 <0.100 0.00%
Thorium <0.200 <0.200 0.00%
Tin <0.0500 <0.0500 0.00%
Titanium <0.0500 <0.0500 0.00%
Tungsten <0.100 <0.100 0.00%
Uranium <1.00 <1.00 0.00%
Vanadium <0.0500 <0.0500 0.00%
Yttrium <0.0500 <0.0500 0.00%
Zinc <0.0500 <0.0500 0.00%
Zirconium <0.0500 - <0.0500 0.00% B S
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Code: SwRI
Matrix: Water

Lab System ID: 2861718

Lab Name: Southwest Research Institute

Method: 6010B MOD, 6020 MOD

Sample ID

1922-2C

Client: Division 20

Date Received: 09/14/06
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4

Sample Spike Spike

Analysis Result (mg/L) Result (mg/L) Added (mg/L) Recovery
Aluminum <0.500 19.8 20 99.0%
Antimony <0.100 5.01 5 100.2%
Arsenic <0.100 20.5 20 102.5%
Barium <0.0500 20.3 20 101.5%
Beryllium <0.0500 0.495 0.5 99.0%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.0500 0.486 0.5 97.2%
Calcium 20.0 223 200 101.5%
Chromium <0.0500 1.94 2 -97.0%
Cobalt <0.0500 4.97 5 99.4%
Copper <0.0500 2.48 2.5 99.2%
Iron 20.7 30.0 - 10 93.0%
Lanthanum NA NA NA NA
Lead <0.0500 4.86 5 97.2%
Lithium <0.0500 39.0 40 97.5%
Magnesium 20.5 228 200 103.8%
Manganese <0.0500 4.95 5 99.0%
Molybdenum NA NA NA NA
Nickel <0.0500 4.94 5 98.8%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium | @ - | <o ————-
Selenium <0.100 20.8 20 104.0%
Silicon NA NA NA NA
Silver <0.0500 0.473 0.5 94.6%
Sodium 20.0 224 200 102.0%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.100 20.9 20 104.5%
Thorium NA NA NA NA
Tin NA NA NA NA
Titanium NA NA NA NA
Tungsten NA NA NA NA
Uranium NA NA NA " NA
Vanadium .<0.0500 4.87 5 - 97.4%
Yttrium NA NA NA NA
Zinc <0.0500 4.89 5 97.8%
Zirconium NA NA - NA NA

SOUTHWEST RESEARCH INSTITUTE

Lab Code: SwRI
Matrix: Water
Lab System ID: 286170D

Method: 6010B MOD, 6020 MOD

Lab Name: Southwest Research Institute

MATRIX SPIKE SUMMARY

Sample ID

[

1922-1C

Client: Division 20

Date Received: 09/14/06

Project No.:

06002.01.242

SRR: 29771

Task Order: 060915-4

Analysis

Sample
Result (mg/L)

Spike
Result (mg/T)

Spike
Added (mg/L)

Recovery

Aluminum

Antimony

Arsenic

Barium

Beryllium

Bismuth

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lanthanum

Lead

Lithium

Magnesium

Manganese

Molybdenum

Nickel

Palladium

Phosphorus

Potassium

Selenium

Silicon

Silver

Sodium

Strontium

Sulfur

Thallium

Thorium

Tin

Titanium

Tungsten

--|Uranium

Vanadium

Yitrium

Zinc

.....

Zirconium
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SOUTHWEST RESEARCH INSTITUTE

LABORATORY CONTROL SAMPLE

Lab Name: Southwest Research Institute

e Lab Code: SWRI

- Matrix: Water

Lab System ID: NA

Method: 6010B MOD, 6020 MOD

Sample ID

LCS

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4

Sample True

Analysis Result (mg/1) Value (mg/L) Recovery
Aluminum 19.7 20 98.5%
Antimony 5.03 - 5 100.6%
Arsenic 20.3 20 101.5%
Barium 20.3 20 101.5%
Beryllium 0.498 0.5 99.6%
Bismuth NA NA NA
Boron NA NA NA
Cadmium 0.492 0.5 98.4%
Calcium 206 200 103.0%
Chromium 1.95 2 97.5%
Cobalt 4.98 5 99.6%
Copper 247 2.5 98.8%
Tron 10.2 10 102.0%
Lanthanum NA NA NA
Lead 4.89 5 97.8%
Lithium 40.3 40 100.8%
Magnesium 212 200 106.0%
Manganese 4.97 5 99.4%
Molybdenum NA NA NA
Nickel 4.94 5 98.8%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 0.0190 0.02 95.0%
Selenium 20.8 20 104.0%
Silicon NA NA NA
Silver 0.486 0.5 97.2%
Sodium 204 200 102.0%
Strontium NA NA NA
Sulfur NA NA NA
Thallium 20.8 20 104.0%
Thorium NA NA NA
Tin NA " NA NA
Titanium NA NA NA
Tungsten NA NA NA
Uranium NA " NA NA
Vanadium 4.88 5 97.6%
Yttrium NA NA NA
Zinc 4.92 5 98.4%
Zirconium NA NA NA

i N MJ]

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: NA

Method: 6010B MOD, 6020 MOD

Sample ID

PB

Sample Reporting
Analysis Result (mg/L) Limit (mg/T)
Aluminum <0.500 0.500
Antimony <0.100 0.100
Arsenic <0.100 _ 0.100
Barium <0.0500 0.0500
Beryllium <0.0500 0.0500
Bismuth <0.150 0.150
Boron <0.200 0.200
Cadmium <0.0500 0.0500
Calcium <0.500 0.500
Chromium <0.0500 0.0500
Cobalt <0.0500 0.0500
Copper <0.0500 0.0500
Iron <0.500 0.500
Lanthanum <0.0500 0.0500
Lead <0.0500 0.0500
Lithium <0.0500 0.0500
Magnesium <0.500 0.500
Manganese <0.0500 ~0.0500
Molybdenum <0.0500 0.0500
Nickel <0.0500 0.0500
Palladium <0.200 0.200
Phosphorus <0.200 0.200
Potassium <0.00500 0.005
Selenium <0.100 0.100
Silicon <0.200 0.200
Silver <0.0500 0.0500
Sodium <2.00 2.00
Strontium <0.0500 0.0500
Sulfur <0.250 0.250
Thallium <0.100 0.100
Thorium <0.200 0.200
Tin <0.0500 0.0500
Titanium <0.0500 0.0500
Tungsten <0.100 0.100
Uranium <1.00 1.00..
Vanadium <0.0500 0.0500
Yttrium <0.0500 0.0500
| Zinc <0.0500 0.0500
R Zirconium <0.0500 0.0500

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 29771

Task Order: 060915-4
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Table Comparing Cation :Target and Div 01 Results
for Blind QA Standard 1922-1C
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Table Comparing QA Standard Reanalyses (same QA solution previously
analyzed with phase 1 experiment)

Species Target Conc Div01 Conc  Percent
_ (ug/mL) (mg/L) Recovery
Potassium 20 18.6 93.0
Calcium 20 19.9 100
Sodium 20 19.1 95.5
Magnesium 20 20.5 103
lron 20 20.8 104

Source for target conc: 811/60 (see 811/85 for reference)

Iron is sometimes not included in the target values because Fe is not on our typical cation analyses short list
Source for Div 01 results: 838/13

Table Comparing Cation Target and Div 01 Results

for Blind QA Standard 1922-2C

Species Target Conc Div01 Conc  Percent W

(Mg/mL) (mg/L) Recovery | - 1

Potassium 20 19.5 97.5 ‘
Calcium 20 20.0 100 T
Sodium 20 20.0 100 e
Magnesium 20 20.5 103 *
Iron 20 20.7 104

Source for phase 1 Div 01 results 830/153
Source for phase 2 Div 01 results 838/20 -

Phase 1 analyses Phase 2 analyses —_—
Species 1922-2C 1922-3C - 1922-1C 1922-2C |

Conc (mg/L) Conc (mg/L) Conc (mg/L) Conc (mg/L) | ‘

Potassium 18.8 19.2 18.6 19.5  —

Calcium 20.2 20.0 19.9 20.0 i ;
Sodium 20.1 21.1 19.1 20.0

Magnesium 20.6 20.5 20.5 20.5 e
{ron 21.0 20.9 20.8 20.7

Source for target conc: 811/60 (see 811/85 for reference)
Iron is sometimes not included in the target values because Fe is not on our typical cation analyses short list

Source for Div 01 results: 838/14

Table Comparing Cation Div 01 Results of Duplicate
Blind Standards 1922-1C and 1922-2C

Species 1922-1C 1922-2C Percent
Conc (mg/L) Conc (mg/L) Difference
Potassium 18.6 19.5 4.84
Calcium 19.9 20.0 0.503
Sodium 191 20.0 4.71
Magnesium .720.5 20.5 0.000
Iron 20.8 20.7 -0.481

‘Source for Div 01 results: 838/13 and 14

.
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID

| 0906C-1

Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 10/05/06
Matrix: Water Project No.: 06002.01.242
Lab System ID: 287764 SRR: 29‘884

Method: 6010B MOD, 6020 MOD Task Order: 061005-14

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium ) 0.393 0.05
Beryllium <0.0500 0.05
Bismuth - <0.150 0.15
Boron 0.429 0.2
Cadmium <0.0500 0.05
Calcium 22.3 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron 0.932 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.150 0.15
Magnesium 17.9 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus ) <0.200 0.2
Potassium 11.7 1.25
Selenium <0.100 0.1
Silicon 34.3 0.2
Silver <0.0500 0.05
Sodium 85.9 2
Strontium 0.426 0.05
Sulfur 22.8 0.25
Thallium <0.100 0.1
Thorium <0.275 0.275
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05 )
- [Yitrium <0.0500 0.05 *
Zinc 0.257 0.05 .
.4 (Zirconium <0.0500 - 0.05
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T SAMPLE ANALYSIS DATA SHEET |
SAMPLE ANALYSIS DATA SHEET -
Sample ID j ) S
T [ 0906C-2 ] Sample ID
— [ 0906C-3 —
Lab Name: Southwest Research Institute Client: Division 20 o
——— Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 10/05/06 e
o Y Lab Code: SwRI Date Received: 10/05/06
e Matrix: Water Project No.: 06002.01.242 e
Matrix: Water Project No.: 06002.01.242
s | Laby System ID: 287765 - SRR: 29884 —
Lab System ID: 287766 SRR: 29884 —
we Method: 6010B MOD, 6020 MOD Task Order: 061005-14
Method: 6010B MOD, 6020 MOD Task Order: 061005-14 ——
— Sample Reporting .
Analysis Result (mg/L) Limit (mg/L) ! Sample Reporting
s Aluminum 0.645 0.5 § Analysis Result (mg/l) | Limit (mg/l) T
Antimony <0.100 0.1 i Aluminum 2.37 0.5 e
T Arsenic <0.100 . 0.1 Antimony <0.100 0.1
R Barium 0.278 0.05 . Arsenic <0.100 0.1 F—
Beryllium <0.0500 0.05 Barium 0.310 0.05
— Bismuth <0.150 0.15 ¢ Beryllium <0.0500 0.05 e
Boron 0.287 0.2 . k Bismuth <0.150 0.15 L
—— Cadmium <0.0500 0.05 il Boron 0.304 0.2
Calcium 20.4 0.5 Cadmium <0.0500 0.05 -
T Chromium <0.0500 0.05 : Calcium 20.3 0.5
N Cobalt <0.0500 0.05 ¢ Chromium <0.0500 0.05 .
Copper <0.0500 0.05 : Cobalt <0.0500 0.05
— Tron <0.500 0.5 Copper <0.0500 0.05 -
Lanthanum <0.0500 0.05 ' Iron 1.06 0.5 .
— Lead <0.0500 0.05 . Lanthanum <0.0500 0.05
Lithium <0.150 0.15 { Lead <0.0500 0.05 —
T Magnesium 16.5 0.5 | Lithium <0.150 0.15
Manganese <0.0500 0.05 : Magnesium 16.5 0.5 e
- Molybdenum <0.0500 0.05 ) Manganese <0.0500 0.05 o
e Nickel <0.0500 0.05 Molybdenum <0.0500 0.05 )
Palladium <0.200 0.2 Nickel <0.0500 0.05 —
Phosphorus <0.200 02 ; Palladium <0.200 0.2
A Potassium 10.8 1.25 ; Phosphorus <0.200 0.2 —
Selenium <0.100 0.1 ' Potassium 11.1 1.25
FES— Silicon 34.6 0.2 ’ Selenium <0.100 0.1 s
Silver <0.0500 0.05 Silicon 39.5 0.2 .
— Sodium 84.8 2 J Silver <0.0500 0.05
Strontium 0.388 0.05 ‘ Sodium 85.5 2 o
R Sulfur 22.8 0.25 Strontium 0.389 0.05
—— Thallium <0.100 0.1 Sulfur 22.9 0.25 —
Thorium <0.275 0.275 : Thallium <0.100 0.1 '
— Tin <0.0500 0.05 ‘ Thorium <0.275 0.275 —
Titanium <0.0500 ’ 0.05 ‘ R Tin <0.0500 0.05 .
— Tungsten <0.100 0.1 , Titanium <0.0500 0.05
Uranium <1.00 1 , Tungsten <0.100 0.1 -
T Vanadium <0.0500 0.05 Uranium <1.00 1
—— Yittrium - <0.0500 0.05 ‘ Vanadium <0.0500 0.05 —
Zinc 0.0660 0.05 ! Yttrium <0.0500 0.05 :
R Zirconium <0.0500 0.05 ’ Zinc 0.0967 0.05 -

} Zirconium <0.0500 0.05
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

- Lab System ID: 287767

=" Method: 6010B MOD, 6020 MOD

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID

0906C-4

2LDEC 26 con T B
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Client: Division 20

Date Received: 10/05/06
Project No.: 06002.01.242
SRR: 29884

Task Order: 061005-14

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.500 0.5
Antimony <0.100 0.1
Arsenic <0.100 0.1
Barium <0.0500 0.05
Beryllium <0.0500 0.05
Bismuth <0.150 0.15
Boron <0.200 0.2
Cadmium <0.0500 0.05
Calcium 9.81 0.5
Chromium <0.0500 0.05
Cobalt <0.0500 0.05
Copper <0.0500 0.05
Iron 9.81 0.5
Lanthanum <0.0500 0.05
Lead <0.0500 0.05
Lithium <0.150 0.15
Magnesium 9.48 0.5
Manganese <0.0500 0.05
Molybdenum <0.0500 0.05
Nickel <0.0500 0.05
Palladium <0.200 0.2
Phosphorus <0.200 0.2
Potassium 8.67 1.25
Selenium <0.100 0.1
Silicon <0.200 0.2
Silver <0.0500 0.05
Sodium 10.9 2
Strontium <0.0500 0.05
Sulfur <0.250 0.25
Thallium <0.100 0.1
Thorium <0.275 0.275
Tin <0.0500 0.05
Titanium <0.0500 0.05
Tungsten <0.100 0.1
Uranium <1.00 1
Vanadium <0.0500 0.05
Yttriui <0.0500 0.05
Zinc <0.0500 0.05
Zirconium <0.0500 0.05

SOUTHWEST RESEARCH INSTITUTE
DUPLICATE SUMMARY

Sample ID

| 0906C-1

Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 10/05/06
Matrix: Water Project No.: 06002.01.242
Lab System ID: 287764D SRR: 29884

Method: 6010B MOD, 6020 MOD Task Order: 061005-14

Sample Duplicate

Analysis Result (mg/L) Result (mg/L) RPD

Aluminum <0.500 <0.500 0.00%
Antimony <0.100 <0.100 0.00%
Arsenic <0.100 <0.100 0.00%
Barium 0.393 0.391 0.51%
Beryllium <0.0500 <0.0500 0.00%
Bismuth <0.150 <0.150 0.00%
Boron 0.429 0.428 0.23%
Cadmium <0.0500 <0.0500 0.00%
Calcium 22.3 22.2 0.45%
Chromium <0.0500 <0.0500 0.00%
Cobalt <0.0500 <0.0500 0.00%
Copper <0.0500 <0.0500 0.00%
Iron 0.932 1.15 20.9%
Lanthanum <0.0500 <0.0500 0.00%
Lead <0.0500 <0.0500 0.00%
Lithium <0.150 <0.150 0.00%
Magnesium 17.9 17.9 0.00%
Manganese <0.0500 <0.0500 0.00%
Molybdenum <0.0500 <0.0500 0.00%
Nickel <0.0500 <0.0500 0.00%
Palladium <0.200 <0.200 0.00%
Phosphorus <0.200 <0.200 0.00%
Potassium 11.7 11.6 0.90%
Selenium <0.100 <0.100 0.00%
Silicon 343 34.4 0.29%
Silver <0.0500 <0.0500 0.00%
Sodium 85.9 83.8 2.47%
Strontium 0.426 0.426 0.00%
Sulfur 22.8 22.9 0.44%
Thallium <0.100 <0.100 0.00%
Thorium <0.275 <0.275 0.00%
Tin <0.0500 <0.0500 0.00%
Titanium <0.0500 <0.0500 0.00%
Tungsten <0.100 <0.100 0.00%
Uranium <1.00 <1.00 0.00%
| Vanadium <0.0500 <0.0500 0.00%
Yttrium <0.0500 <0.0500 0.00%
Zinc 0.257 0.252 1.96%
Zirconium <0.0500 <0.0500 0.00%
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 2877645

Method: 6010B MOD, 6020 MOD

Sample ID

0906C-1

Client: Division 20

Date Received: 10/05/06
Project No.: 06002.01.242
SRR: 29884

Task Order: 061005-14

Analysis

Sample
Result (mg/L)

Spike
Result (mg/L)

Spike
Added (mg/L)

Recovery

Aluminum

Antimony

Arsenic

Barium

Beryllium

Bismuth

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lanthanum

Lead

Lithium

Magnesium

Manganese

Molybdenum

Nickel

Palladium

Phosphorus

Potassium

Selenium

Silicon

Silver

Sodium

Strontium

Sulfur

Thallium

Thorium

Tin

Titanium

Tungsten

Uranium

Vanadium

Yttrium

Zinc

Zirconinm

NA-Not Applicablé
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 2877658

Method: 6010B MOD, 6020 MOD

Sample ID

0906C-2

Client: Division 20

Date Received: 10/05/06
Project No.: 06002.01.242
SRR: 29884

Task Order: 061005-14

Sample Spike Spike
Analysis Resuit (mg/L) Result (mg/L) | Added (mg/L) Recovery
Aluminum 0.645 19.8 20.0 95.8%
Antimony <0.100 4.97 5.00 99.4%
Arsenic <0.100 20.0 20.0 100.0%
Barium 0.278 20.0 20.0 98.6%
Beryllium <0.0500 0.496 0.500 99.2%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.0500 0.487 0.500 97.4%
Calcium 20.4 223 200 101.3%
Chromium <0.0500 1.92 2.00 96.0%
Cobalt <0.0500 491 5.00 98.2%
Copper <0.0500 2.40 2.50 96.0%
Iron <0.500 11.6 10.0 116.0%
Lanthanum NA NA NA NA
Lead <0.0500 4.80 5.00 96.0%
Lithium <0.150 38.7 40 96.8%
Magnesium 16.5 218 200 100.8%
Manganese <0.0500 4.93 5.00 98.6%
Molybdenum NA NA NA NA
Nickel - <0.0500 4.79 5.00 95.8%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium | - | e | o
Selenium <0.100 20.9 20.0 104.5%
Silicon NA NA NA NA
Silver <0.0500 0.478 0.500 95.6%
Sodium 84.8 279 200 97.1%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.100 20.4 20.0 102.0%
Thorium NA NA NA NA
Tin NA NA NA NA
Titanium NA - NA NA NA
Tungsten NA NA NA NA
JUranium NA NA NA NA
Vanadium <0.0500 4.83 5.00 96.6%
Yttrium NA NA NA NA
Zinc 0.0660 4.95 5.00 97.7%
Zirconium NA NA | NA NA
NA-Not Applicable ... ) “

I

Frra




30

<o l\"( pﬁ/b(}/ |

| 1.2 pEL G,

—  SOUTHWEST RESEARCH INSTITUTE
T LABORATORY CONTROL SAMPLE

Lab Name: Southwest Research Institute

.. LabCode: SWRI
s Matrix: ' Water
=== Lab System ID: NA

™ Method: 6010B MOD, 6020 MOD

Sample ID

I LCS

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 29884

Task Order: 061005-14

— Sample True
Analysis Result (mg/L) Value (mg/T) Recovery
— ) Aluminum 19.1 - 20.0 95.5%
Antimony 4.96 5.00 99.2%
T Arsenic 20.0 20.0 100.0%
J— Barium 19.7 20.0 98.5%
Beryllium 0.494 0.500 98.8%
— Bismuth NA NA NA
Boron NA NA NA
- Cadmium 0.489 0.500 97.8%
T Calcium 203 200 101.5%
Chromium 1.91 2.00 95.5%
B : Cobalt 4.94 5.00 98.8%
Copper 2.39 2.50 95.6%
T Iron 11.6 10.0 116.0%
Lanthanum NA NA NA
Lead 4.82 5.00 96.4%
R ) Lithium 38.8 40.0 97.0%
Magnesium 202 200 101.0%
m— Manganese 4.91 5.00 98.2%
Molybdenum NA NA NA
— Nickel 4.84 5.00 96.8%
R Palladium NA NA NA
Phosphorus NA NA NA
JR— Potassium 0.0203 0.02 101.5%
Selenium 20.6 20.0 103.0%
—— Silicon NA NA NA
Silver 0.474 0.500 94.8%
T Sodium 196 200 98.0%
N Strontium NA NA NA
Sulfur NA NA NA
e Thallium 20.5 20.0 102.5%
Thorium NA NA NA
T— Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA
— Uranium NA NA NA
Vanadium 4.83 5.00 96.6%
B — Yittrium NA NA NA
Zinc 4.91 5.00 98.2%
— Zirconium NA NA NA

NA- Not Applicable.

2.2 PEC oo
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SOUTHWEST RESEARCH INSTITUTE =~ —
BLANK SUMMARY

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Lab System ID: NA

Method: 6010B MOD, 6020 MOD

Sample ID

B —

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.500 0.500
Antimony <0.100 0.100
Arsenic <0.100 0.100
Barium <0.0500 0.0500
Beryllium <0.0500 0.0500
Bismuth <0.150 0.150
Boron <0.200 0.200
Cadmium <0.0500 0.0500
Calcium <0.500 0.500
Chromium <0.0500 0.0500
Cobalt <0.0500 0.0500
Copper <0.0500 0.0500
Iron <0.500 0.500
Lanthanum <0.0500 0.0500
Lead <0.0500 0.0500
Lithium <0.150 0.150
Magnesium <0.500 0.500
Manganese <0.0500 0.0500
Molybdenum <0.0500 0.0500
Nickel <0.0500 0.0500
Palladium <0.200 0.200
Phosphorus <0.200 0.200
Potassium <0.00500 0.005
Selenium <0.100 0.100
Silicon <0.200 0.200
Silver <0.0500 0.0500
Sodium <2.00 2.00
Strontium <0.0500 0.0500
Sulfur <0.250 0.250
Thallium <0.100 0.100
Thorium <0.275 0.275
Tin <0.0500 0.0500
Titanium <0.0500 0.0500
Tungsten <0.100 0.100
Uranium <1.00 1.00
Vanadium <0.0500 0.0500
Yttrium <0.0500 0.0500
Zinc <0.0500 0.0500
Zirconium <0.0500 0.0500

NA- Not Applicable.

Client: Division 20
Date Received: NA
Project No.: 06002.01.242
SRR: 29884 —

Task Order: 061005-14 fromom
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Table Comparlng Cation Target and Div 01 Results
for Blind QA Standard 0906C-4

Diarondg  ralvtral M/ﬁﬁﬁm// Vgt

. f (e O pera77e

o WManual Jerzes 1170 7

(/1] 2/00") under 7re AGST cCadibrazsen

Species Target Conc Div 01 Conc = Percent
(ug/mL) (mg/L) Recovery
Potassium 10 8.67 86.7
Calcium 10 9.81 98.1
Sodium 10 10.9 109
Magnesium 10 9.48 94.8
-|lron 10 9.81 98.1 [

MisZde.  JCHen / 4. 29)

J. Ystermy e //ﬂf/fﬂ/ wiZh LED Agplay

Source for target conc: 811/99 (see 811/101 for reference)

ﬁ% L e

Iron was not included in the target values because Fe is not on our typical cation analyses short list

Source for Div 01 results: 838/26
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27 Lepterber 2007 JIE. ] o AN 2008 BAW
/d//é/ﬁéﬂ/’? S th Sanapure. Diatund 7 } Thyy  seivatibic netebesk (IN BSS) L < udos
/ﬂ/MCIC// Wﬁ/M/{/’é /A/JW I qa CD which i« m#emﬁ cl e I}vré side

,fgﬁ%f/m AA%/’ %{’[///(/ Linrasserr e —LI / covef, The "Rowd Me. Lle crom the cD hor
beeﬂ OTM*‘ oJ# le qéﬁcﬁ&! é?’m&%

Read Me f11e for €D in Scientific Notebook 838

dé/(d/’dé//z// et manreRnE Ly "
DA Ly 7Mﬁ/ Jrr—~ AT A IQZSoﬂ‘s’fEE’?‘éka? o op e hagocaune T, Bragd ey e 1 ing: juhe person
7 //ﬁ/&/@%/ sl L. S by e B e e e Seo iber
7l f/me ST 70 VAL SYSALD. Zhe hew Envi ronmensmental Science and Enviconmental tngineering group.

Laboratory work was no longer a primary job focus.

This CD contains data and results in electronic form I collected from

é@/Z?#é?k' @1277365227 /45%?577534%%54/’/zcaiaé?// ZD/OﬁE%QU/ 2000 to 2007 and stored on my computer workstation. This covers §y entire

time with the Center for Nuclear waste Regulatory Analyses (CNWRA) to

L};%é7224/y7¢£ /0“?§¢(? /276?:76?62€7/' : date. The information from this CD has previoulsy been entered in other

- CNWRA scientific notebooks in a t1me1{ matter as the information was
available. The information was also kept in electronic form because it

/1254;4/?ﬂ¢7§25k7 SV T s 5/4529472/5453k%//44Z£2ﬁéz7;£59>€?A2oX2?— ‘ allowed a convenient and efficient way to perform certain tasks with the
? ? information such as reorganization or

fé//ﬂ/ # - PT002.052/ 720 Wi7h co;:lsoh'dation Since my job dﬁties changt_a,hI did not vT\c/ant %:9 rIieep this
information on my computer workstation. with consent of English Pearcy,
Atz /‘é9*7§767/32§25/ff7 LrA s 07, Ehe Geochemgsgry group e1$ment maBagﬁr83§ Cde1th ﬁh1sd1nformat1on is
eing attached to Scientific Noteboo and another duplicate CD is
/ﬁ/’ﬁ/;Lfﬁéz/ 4229/C63/7226k2/7 /szé/ being provided to Paul Bertetti, the Principle Investigtor associated
ATr1e7” 2= 0TS 52 with this work.

The majority of the files are in Excel but the CD also contain files 1in
Adobe Acrobat, Quattro Pro, and Notepad.

/426é7€é06272522/l ézZZ//Aéfzzzzay/b :4%7%%;69f£7 SE2/100 The CD contains an electronic copy of this text in the file named
/¢é%26377/2/61f a/7 56227é§k—<f2Z/>é977 7€£AZ?P07Z%& "Read me.txt" Py Xt in
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BAW data files from 2000-2007

See SN 838/35
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