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Scientific Notebook No. 566: Radionuclide
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:
Lab Code: SwRI
Matrix: Water

Lab System ID: 213345

. Southwest Research Institute

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium 0.026 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron 0.273 0.02
Cadmium <0.005 0.005
Calcium 82.0 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.630 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.127 0.005
Magnesium 40.9 0.05
Manganese 0.017 0.005
Molybdenum 0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium 7.61 0.1
Selenium <0.01 0.01
Silicon 10.5 0.025
Silver <0.005 0.005
Sodium 92.7 0.1
Strontium 0.530 0.005
Sulfur 56.1 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.023 0.015
Zirconium <0.005 0.005

Sample ID \
7SC-2-FA1-4

Client: Division 20
Date Received: 09/24/02
Project No.: 20.06002.01.141

Work Order:- 23189

|




4

FNONOZ  conT  BAHT

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Water

Lab System ID: 213346

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium 0.026 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron 0.270 0.02
Cadmium <0.005 0.005
Calcium 81.6 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.064 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.126 0.005
Magnesium 40.9 0.05
Manganese 0.017 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus 0.035 0.025
Potassium 7.63 0.1,
Selenjum <0.01 0.01
Silicon 10.5 0.025
Silver <0.005 0.005
Sodium 92.0 0.1
Strontium 0.531 0.005
Sulfur 56.2 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.021 0.015
Zirconium <0.005 0.005

Sample ID
7SC-2-FUA-3

Client: Division 20

Date Received: 09/24/02

Project No.: 20.06002.01.141

Work Order:

23189
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Water

Lab System ID: 213347

Sample ID
Client: Division 20
Date Received: 09/24/02
Project No.: 20.06002.01.141

Work Order: 23189

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium 0.025 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron 0.269 0.02
Cadmium <0.005 0.005
Calcium 83.0 0.05
Chromium <0.005 0.005
R Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.128 0.005
Magnesium 41.6 0.05
Manganese 0.017 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium 7.67 0.1
Selenium <0.01 0.01
Silicon 10.4 0.025
Silver <0.005 0.005
Sodium 93.2 0.1
Strontium 0.527 0.005
Sulfur 56.1 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin 0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <{.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.021 0.015
Zirconium <0.005 0.005
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Water

Lab System ID: 213348

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium 0.025 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron 0.276 0.02
Cadmium <0.005 0.005
Calcium 82.7 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.129 0.005
Magnesium 41.9 0.05
Manganese 0.019 0.005
Molybdenum 0.006 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus 0.027 0.025
Potassium 7.80 0.1
Selenium <0.01 0.01
Silicon 10.5 0.025
Silver <0.005 0.005
Sodium 96.0 0.1
Strontium 0.521 0.005
Sulfur 56.0 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin 0.009 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.026 0.015
Zirconium <0.005 0.005

Sample ID
7SC-2-UFUA-3

Client: Division 20
Date Received: 09/24/02
Project No.: 20.06002.01.141

Work Order: 23189
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:
Lab Code: SwRI
Matrix: Water

Lab System ID: 213349

Southwest Research Institute

Sample Reporting
Analysis Result (mg/L) Limit (mg/L
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium 0.024 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron 0.269 0.02
Cadmium <0.005 0.005
Calcium 83.0 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005°
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.130 0.005
Magnesium 42.0 0.05
Manganese 0.018 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium 7.82 0.1
Selenium <0.01 0.01
Silicon 10.5 0.025
Silver <0.005 0.005
Sodium 96.0 0.1
Strontium 0.518 0.005
Sulfur 55.8 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.025 0.015
Zirconium <0.005 0.005

Sample ID
78C-2-UFUA-4

Client: Division 20

Date Received: 09/24/02

Project No.: 20.06002.01.141

Work Order:

23189
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SOUTHWEST RESEARCH INSTITUTE

[]
SAMPLE ANALYSIS DATA SHEET —
e Sample ID e aa—
T Lab Name: Southwest Research Institute Client: Division 20 T
Lab Code: SwRI Date Received: 09/24/02 1._.._._____.__._._._
Matrix: Water Project No.: 20.06002.01.141
Lab System ID: 213307 Work Order: 23189
Sample Reporting
P Analysis Result (mg/L) Limit (mg/L) —
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium <0.005 0.005 |
Beryllium <0.005 0.005 i
Bismuth <0.015 0.015
Boron <0.02 0.02
R P Cadmium <0.005 0.005
Calcium 5.39 0.05
Chromium <0.005 0.005
mm———— Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium <0.005 0.005
Magnesium 5.29 0.05
Manganese <0.005 0.005
- Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium 4.09 0.1
[ — Selenium <0.01 0.0
Silicon <0.025 0.025
Silver <0.005 0.005
—— Sodium 4.41 0.1 T m—————
Strontium <0.005 0.005 :
Sulfur <0.025 0.025 |
Thallium <0.01 0.01 |
Thorium <0.015 0.015 i
Tin <0.005 0.005 I
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
—— Yttrium <0.005 0.005
Zinc <0.015 0.015
Zirconium <0.005 0.005
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SOUTHWEST RESEARCH INSTITUTE

Lab Name:

Lab Code:

Matrix:

Lab System ID:

MATRIX SPIKE SUMMARY

Southwest Research Institute

Sample ID
10P-1-FA1-3

Client: Division 20

SwR1 Date Received: 09/24/02
Water Project No.: 20.06002.01.141
213298 Work Order: 23189
Sample Spike Spike
Analysis Result (mg/L) | Result(mg/l.) | Added (mg/L) Recovery
Aluminum <0.05 2.06 2.00 103.2%
Antimony <0.02 0.552 0.500 110.3%
Arsenic 0.012 2.22 2.00 110.5%
Barium 0.010 2.14 2.00 106.7%
Beryllium <0.005 0.052 0.050 103.6%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.005 0.052 0.050 104.7%
Calcium 14.0 353 20.0 106.6%
Chromium <0.005 0.200 0.200 100.2%
Cobalt <0.005 0.515 0.500 103.0%
Copper <0.005 0.266 0.250 106.5%
Iron <0.05 0.977 1.00 97.7%
Lanthanum NA NA NA NA
Lead <0.005 0.510 0.500 102.0%
Lithium NA NA NA NA
Magnesium 2.24 24.1 20.0 109.1%
Manganese 0.006 0.52] 0.500 103.0%
Molybdenum NA NA NA NA
Nickel <0.005 0.496 0.500 99.3%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium 6.17 30.0 20.0 119.2%
Selenium <0.01 2.34 2.00 117.2%
Silicon NA NA NA NA
Silver <0.005 0.051 0.050 102.0%
Sodium 42.5 67.9 20.0 127.1%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.01 2.16 2.00 108.0%
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 0.006 0.521 0.500 103.0%
Yitrium NA NA NA NA
Zinc <0.015 0.532 0.500 106.4%
Zirconium NA NA NA NA

NA- Not Applicable.

v‘r.‘.-m—-——-.w--m_
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Southwest Research Institute

Sample ID
18P-UFUA-3

Client: Division 20

SwRI Date Received: 09/24/02
Water Project No.: 20.06002.01.141
213318 Work Order: 23189
Sampie Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Aluminum <0.05 2.06 2.00 103.1%
Antimony <0.02 0.545 0.500 108.9%
Arsenic 0.012 2.23 2.00 110.9%
Barium 0.006 2.07 2.00 103.0%
Beryllium <0.005 0.052 0.050 103.9%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.005 0.052 0.050 104.9%
Calcium 10.9 33.0 20.0 110.8%
Chromium <0.005 0.199 0.200 99.7%
Cobalt <0.005 0.519 0.500 103.8%
Copper <0.005 0.261 0.250 104.4%
Iron <0.05 0.999 1.00 99.9%
Lanthanum NA NA NA NA
Lead <(.005 0.520 0.500 104.0%
Lithium NA NA NA NA
Magnesium 0.180 22.7 20.0 112.6%
Manganese <0.005 0.516 0.500 103.1%
Molybdenum NA NA NA NA
Nickel <0.005 0.500 0.500 99.9%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium 2.15 27.1 20.0 124.6%
Selenium <0.01 2.35 2.00 117.5%
Silicon NA NA NA NA
Silver <0.005 0.035 0.050 69.3%
Sodium 69.9 95.0 20.0 125.3%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.01 2.16 2.00 108.1%
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 <0.005 0.517 0.500 103.4%
Yttrium NA NA NA NA
Zine <0.015 0.591 0.500 118.1%
Zirconium NA NA NA NA

NA- Not Applicable.

I
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Sample ID
228-4-FA1-3

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI . Date Received: 09/24/02
Matrix: Water Project No.: 20.06002.01.141
Lab System ID: 213338 Work Order: 23189
Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Aluminum <0.05 2.05 2.00 102.6%
Antimony <0.02 0.554 0.500 110.7%
- Arsenic <0.01 2.26 2.00 113.0%
Barjum 0.012 2.09 2.00 103.9%
Beryllium <0.005 0.053 0.050 105.6%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.005 0.054 0.050 108.2%
Calcium 18.2 39.1 20.0 104.4%
Chromium <0.005 0.204 0.200 102.1%
1Cobalt <0.005 0.531 0.500 106.2%
Copper <0.005 0.256 0.250 102.5%
Iron 0.167 1.15 1.00 98.2%
Lanthanum NA NA NA NA
Lead <0.005 0.535 0.500 107.1%
Lithium NA NA NA NA
Magnesium 2.86 24.3 20.0 107.2%
Manganese 0.022 0.545 0.500 104.5%
Molybdenum NA NA NA NA
Nickel <0.005 0.514 0.500 102.8%
P Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium 5.98 29.8 20.0 119.2%
Selenium <0.01 235 2.00 117.7%
Silicon NA NA NA NA
Silver <0.005 0.047 0.050 93.7%
Sodium 39.0 63.0 20.0 119.8%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.01 2.21 2.00 110.7%
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 <0.005 0.529 0.500 105.8%
Yttrium NA NA NA NA
Zinc <0.015 0.543 0.500 108.7%
Zirconium NA NA NA NA

NA- Not Applicable.
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SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name:

T Lab Code:

Matrix:

Southwest Research Institute

SwRI

Water

Lab System ID: NA

Sample ID
PBW-K01W2

Client: Division 20
Date Received: NA
Project No.: 20.06002.01.141

Work Order: 23189

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron <0.02 0.02
Cadmium <0.005 0.005
Calcium <0.05 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium <0.005 0.005
Magnesium <0.05 0.05
Manganese <0.005 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium <0.1 0.1
Selenium . <0.01 0.01 ¥
Silicon <0.025 0.025
Silver <0.005 0.005
Sodium <0.1 0.1
Strontium <0.005 0.005
Sulfur <0.025 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yitrium <0.005 0.005
Zinc <0.015 0.015
Zirconium <0.005 0.005

NA- Not Applicable.
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SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name:
Lab Code:

Matrix:

Lab System ID:

o

Southwest Research Institute

SwR1

Water

NA

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony - <0.02 0.02
Arsenic <0.01 0.01
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
- Boron <0.02 0.02

Cadmium <0.005 0.005
Calcium <0.05 0.05
Chromijum <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium <0.005 0.005
Magnesium <0.05 0.05
Manganese <0.005 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium <0.1 0.1
Selenium <0.01 0.01
Silicon <0.025 0.025
Silver <0.005 0.005
Sodium <0.1 0.1
Strontium <0.005 0.005
Sulfur <0.025 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc <0.015 0.015
Zirconium <0.005 0.005

NA- Not Applicable.

Sample ID
——PBW-KO 1W3

Client: Division 20
Date Received: NA
Project No.: 20.06002.01.141

Work Order: 23189




14

INoVs2 - roNT gw~

csnmnmnmneees L&D Name

Lab Code:

Matrix:

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY *

: Southwest Research Institute

SwRI

Water

" Lab System ID: NA

Sample ID

O —————

| PBW-KO01W4 |

Client: Division 20

Date Received: NA

Project No.: 20.06002.01.141

Work Order:

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.02 0.02
Arsenic <0.01 0.01
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.015 0.015
Boron <0.02 0.02
Cadmium <0.005 0.005
Calcium <0.05 0.05
Chromjum <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium <0.005 0.005
Magnesium <0.05 0.05
Manganese <0.005 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.02 0.02
Phosphorus <0.025 0.025
Potassium <0.] 0.1
Selenium <0.01 0.01
Silicon <0.025 0.025”
Silver <0.005 0.005
Sodium <0.1 0.1
Strontium <0.005 0.005
Sulfur <0.025 0.025
Thallium <0.01 0.01
Thorium <0.015 0.015
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc <0.015 0.015
Zirconium <0.005 0.005

NA- Not Applicable.

23189
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Lab Name:

Lab Code:

Matrix:

Lab System ID: NA

/.
o

|
|
SOUTHWEST RESEARCH INSTITUTE L
\
LABORATORY CONTROL SAMPLE | -
- Sample ID !
I LCSW-K01wW2 \
Southwest Research Institute Client: Division 20
SwRI1 . Date Received: NA
Water Project No.: 20.06002.01.141
Work Order: 23189
Sample True o
Analysis Result (mg/L) Value (mg/L) Recovery
Aliminum 2.05 2.00 102.6%
Antimony 0.550 0.500 110.0% T
Arsenic 2.21 2.00 110.5%
Barium 2.15 2.00 107.4%
Beryllium 0.053 0.050 106.3%
Bismuth NA NA NA :
Boron NA NA NA Ferrreoeo—
Cadmium 0.053 0.050 105.3% i
Calcium 21.0 20.0 105.2%
Chromium 0.203 0.200 101.4% T
Cobalt 0.517 0.500 103.4%
Copper 0.268 0.250 107.1% e
Iron 0.988 1.00 98.8%
Lanthanum NA NA NA
Lead 0.518 0.500 103.6%
Lithium NA NA NA
Magnesium 21.1 20.0 105.6%
Manganese 0.523 0.500 104.6% -
Molybdenum NA NA NA
Nickel 0.507 0.500 101.5%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 17.9 20.0 89.7%
Selenium 2.31 2.00 115.4%
Silicon NA NA NA _
Silver 0.052 0.050 104.2% T
Sodium 18.4 20.0 92.2%
Strontium NA NA NA | W
Sulfur NA NA NA ‘
Thallium 2.19 2.00 109.6%
Thorium NA NA NA
Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA | :
Uranium NA NA NA "
Vanadium 0.520 0.500 104.0% I
Yttrium NA NA NA
Zinc 0.524 0.500 104.9%
Zirconium NA NA NA o

NA- Not Applicable.
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'''''''''' ) SOUTHWEST RESEARCH INSTITUTE
LABV(;/RATORY CONTROL SAMPLE ] B SOUTHWEST RESEARCH INSTITUTE
LABORATORY CONTROL SAMPLE

Sample ID : '
LCSW-K01W3 -

Client: Division 20

Sami le ID

Client: Division 20

Lab Name: Southwest Research Institute

Lab Name: Southwest Research Institute

s Lab Code: SwR1 Date Received: NA

Lab Code: SwR1 , Date Received: NA

Matrix: Water Project No.: 20.06002.01.141
I - e Matrix: Water Project No.: 20.06002.01.141

Lab System ID: NA Work Order: 23189

Lab System ID: NA Work Order:- 23189

Sample True
SR Analysis Result (mg/L.) | Value (mg/L) Recovery oo Sample True
Aluminum 2.05 500 102.3% Analysis Result (mg/L) | Value (mg/L) Recove;
! Ty
. Armmpny 0.543 0.500 1 08.6:%; Aluminum 2.01 2.00 100.3%
grs?mc g : ;/) ggg } gzg ‘;0 [rmms s Antimony 0.545 0.500 109.0%
arium ] . 8% Arsenic 2.24 2.00 112.0%
B.eryllium 0.052 0.050 104.4% . Barium 2.05 2.00 102.5cy:
Bismuth Eﬁ Eﬁ: ]I:]Ij: | Beryllium 0.053 0.050 106.2%
Boron i Bismuth NA NA NA
JR——— Cadmium 0.052 0.050 104.0% ; Boron NA NA NA
gilrdm-n 02;020 02(2)3)0 1909598‘;/0 ga](irpimn 0.053 0.050 106.9%
omium . . 9% alcium 21.0 20.0 105.0%
RE— Cobalt 0.512 0.500 102.3:A> e e A Chromium 0.204 0.200 102.0%
Copper 0.260 0.250 103.9% Cobalt 0.526 0.500 105.2%
N iron . 0].\?;6 ;\&0 9;&% - — ICOPper 0.259 0.250 103.7%
anthanum i ron 0.958 1.00 95.8%
Ii?;;]q 0].\?116 0}.320 10; :i% II:amhanum NA NA NA "
R ithium S cad 0.
Magnesium 21.0 20.0 105.2% ‘ Lithium I\?Iis OI‘\?XO : OI:IIX%
Manganese 0.516 0.500 103.1% “ Magnesium 21.0 20.0 105.2%
S M.o lybdenum NA NA NA e Manganese 0.522 0.500 104.4%
N]Ckel. 0.499 0.500 99.8% Mol bdenum NA NA NA
R };;llad]:mn gﬁ Eﬁ Eﬁ L N ]}:hflkfjl' 0.517 0.500 103.4%
osphorus alladium NA NA NA
Potassium 18.2 20.0 90.9% Phosphorus NA NA NA
U gfellienium ?\116 2N(::) o 1 I;i)% }S’oltas.f»ium 17.6 20.0 88.0%
ilicon ¢lenium 2.26 .
Silver 0.051 0.050 102.1% Silicon NA i&) 1 1131;3];%
—— Sodiurp 18.9 20.0 94.5% E—— - Silvgr 0.051 0.050 101.8%
gtrlcgﬁlum Eﬁ 22 Eﬁ godmrp 18.0 20.0 90.0%
—— u L trontium NA NA NA
Thallium 2.15 2.00 107.5% Sulfur NA NA NA
¥!10rium ;]2 EQ Eﬁ TT:al{ium 2.22 2.00 111.2%
J— in Lo orium NA NA NA
Titanium NA NA NA Tin NA NA NA
_ Eung.sten Eﬁ Eﬁ Eﬁ '}'itanium NA NA NA
ranium . = ungsten NA NA NA
Vanadium 0.515 0.500 103.1% Uranium NA NA NA
MMMMMMM ;tmum 01\; ,;4 01\; /80 1 01;] /;(y ¥an?d1um 0.526 0.500 105.2%
inc . . 1% ttrtum NA NA NA
Zirconium : NA NA NA Zinc 0.529 0.500 105.8%
R— NA- Not Applicable. R — Zirconium NA NA NA

NA- Not Applicable.

01 DE, 01 Pertodic Phebook  veview Cémgld‘uf.
7
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)/51” ABLE {fa’ropé BESULTS - CoRSTA Sc| Lﬁ?'\
\ Fer  Hve 2002 « SEPT 2o, ELWDP Scwmﬂf'e_f)
| J {

R S

EwD'P é@auﬂdwﬂt’b"‘ 5«,m0[ef €qe~/\Af LW ""c\&p 14’ b@(c’w
See {9-3/7 £oc mote Ae‘m\s. Samo)e/j 2T+29

urr s e "Z\O w{\‘er Mcul\ ‘45 f‘uxm{&r ‘I‘atf) W4+ef bl%"lkf
S b CEocHRoN o caw\?aﬁjbwh C See 523// 75/>
RER +h 600587 and PO H 394 390X

THBLE A - EwpP Crovndusifc Sawple Lesend, —

Old label-information New label-
Zone or Depth - Treatment Date |~ for
String (feet) Coastal Science Labsf [~
na 835.8 to 885.0 SF 8/26/02 CNWRA 1 )
SUF CNWRA 2
Shallow 663.5 to 722.7 SUF 8/27102 CNWRA 3
Deep 801.2 to 879.9 SUF 8/27102 - CNWRA 4
Deep 661.4 to 769.7 SF 8/28/02 CNWRA S
SUF CNWRA 6
Shallow 520.8 to 599.9 SF 8/28/02 CNWRA7
SUF CNWRA 8
Shallow 881.3 to 989.9 SF 8/29/02 CNWRA 9
S . SUF, - CNWRA 10
228 Zone 4 1142.0 to 1179.5 SF 9/9/02 CNWRA 11
—— SUF CNWRA 12
' 228 Zone 3 882.0 to 979.5 SF 9/10/02 CNWRA 13
o SUF CNWRA 14 e
228 Zone 2 662.0 to 759.5 SF 9/10/02 . CNWRA 15
SUF . CNWRA 16 -
Zone 1 522.0 to 579.5 SF 9/11/02 CNWRA 17
' SUF : CNWRA 18
Zone 2 802.0 to 859.5 SF 9/11/02 CNWRA 19
SUF CNWRA20 -}
Zone 1 662.0 to 699.5 - SF 9/12/02 - CNWRA21 | ?
| SUF | CNWRA22 |l
Zone 2 180.0t0 210.0 SF 9/13/02 CNWRA23 = |7 )
) SUF CNWRA24 |
Zone 1 80.0 to 90.0 SF 9/13/02 CNWRA 25 T
’ ©  SUF , CNWRA 26
na na SF 8/27/02 CNWRA 27 y—
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L \ " COASTAL
{ SCIENCE
LABORATORIES, INC.
\ 6000 Mountain Shadows Drive * Austin, Texas 78735 ¢ (512.) 288-5533

-

December 16, 2002

Dr. Bradley Werling

Southwest Research Institute

Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road

San Antonio, TX 78238-5166

Dear Dr. Werling:

We have completed stable isotope analysis of your water samples received recently. Carbon data
are reported relative to the PDB standard and are believed accurate to £0.2 per mil.

Hydrogen and oxygen data are reported relative to the SMOW standard and are believed accurate
to +3 per mil and 0.2 per mil respectively.

Yours ﬁf{uly,

Kenneth Winters
Laboratory Manager

—= CSL Ref#EB66

Coastal Science Laboratories  Phone/Fax 512-288-5533  email: info@cs!-sira.com
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STABLE ISOTOPE ANALYSES OF WATER SAMPLES FOR SOUTHWEST RESEARCH

Coastal Science Laboratories. Phone/Fax 512-288-5533

INSTITUTE. ‘ATTN: DR. BRADLEY WERLING
PO#394890X
SAMPLE 8"Cpp 8Dspow 8" Osmow
1 6.9 -110,-110° -14.1, -14.0
2 -6.8 ~-110 -14.1, -14.1
3 7.4 -106, -105 -13.5
4 -6.9,-7.2 105 -13.5
5 7.1 -106, -107 -13.5
6 6.9 -106 -13.5
7 -6.9 -105 -13.6
8 -6.6 -106 -13.6
9 6.7 -107 -13.6
10 6.8 -106 -13.6
11 -6.7 -107 -13.7
12 -1.6,-7.7 -108, -106 -13.6
13 -6.5 -105 -13.5
14 6.7 -106 -13.5
15 6.3 -105 -13.5
16 6.5 -106 -13.6
17 - -7.0 -104 -13.6
18 72 -105, -105 -13.7-
19 -7.6 -104 -13.6
20 7.9 -104 -13.6
21 -7.0 -106 -13.7
CSL Ref¢EB66

email: info@csl-sira.com

21
2.3 DECep. conT  BALS
|
. STABLE ISOTOPE ANALYSES OF WATER SAMPLES FOR SOUTHWEST RESEARCH I
INSTITUTE. ATTN: DR. BRADLEY WERLING
Project # 394890X
SAMPLE 8" Crpg SDsmow 8" Ogmow
22 -7.2,-6.8 -106 -13.6
e 23  -45,-44,-45 -106 N A
24 -4.4 -106 -13.7
25 4.5 -107 -13.8
e 26 -5.3 -107, -108 - -138 aa——
| 27 INS, INS =30 4.7
28 -8.3,-8.3 -29 -4.6 ,,
S— A 29 -8.0,-8.0 -30,-29 -4.6 o
_— | I
CSL Ref4EB66 |
————— Page two . --———-—~
_ -
N
!

Coastal Science Laboratories Phone/Fax 512-288-5533  email: info@csl-sira.com
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24 M Moy w0 51”!/\?[( [t (oomknnw)

lysis of
. Somple 1t for” pgraphic +chawical ano Y5> o coffuys ‘ ‘ —=
2| May P03 % il | » Yo /”\ — T
N o - olal | T g [ a7 / ) Original | §|5|8 a3 S S
i Original § 38 olalS '% g\ ‘ - ' Sample |5 § g 858 8 ‘E r—
Sample | O 5|8|2|3|8 {a|_|E : ‘ Specimen Top Bottom wt (2|2 el 1 o ‘2 s|E
wwwwwww S— Specimen | Top | Bottom | Wt |9 Z|¥ cle|e 2|28 A 1.D. Depth (ft)| Depth (ft) | (grams) | S| 2| S| E|£|E RIEIBS| ——
1.D. Depth (ft) | Depth (ft) | (grams) (% | & || S| XIElnlo v/ Ngg 1010605 600.0 605.0 84.16 X ' !
Container ID 01002648 ‘ i PRI . ~ “™ 1010606 610.0 615.0 99.82 T T kx|
el L VX1 1010548 5.0 10.0 133.07 X tél % A . 02 1010607 620.0 625.0 | 116.89 T T x o
n 1010549 15.0 20.0 121.77 |x X > * U ~1” 1010608 630.0 635.0 115.74 T x ‘
\Sy 2] 1010550 25.0 30.0 142,10 |x X P R Ra: it 17 gix calvins 1010609 | 6400 | 6450 | 92.99 % Jx Ix f
— 1010551 35.0 40.0 140.76 X 4 ‘¥ ,4rvu/ ! ! e 1010610 650.0 655.0 | 122.63 I [T
1010552 | 450 | 500 | 144.81 X /] g \15"“ 1010611 | 660.0 | 6650 | 12162 x| x| .
1010553 55.0 60.0 131.02 X / - 1010612 670.0 675.0 121.34 x ‘
1010554 65.0 70.0 139.74 X ﬁ/ ; . T#_m ____»-gwg S 1010613 680.0 685.0 109.15 X ;
1010555 75.0 80.0 12711 | X \ _‘ Yo 101Q614 690.0 695.0 112.83 X 1
1010556 | 85.0 90.0 14:-93 . 5 ! ‘ 1010615_| 7000 | 705.0 | 131.01 P R
1010558 | 95.0 1000 | 171.8 | ‘}Mﬂ’ WMM-- 1010616 | 710.0 | 7150 | 90.24 x N
1010559 105.0 110.0 124.87 X ; : S veg— e . 1010617 720.0 725.0 88.61 X 1!
1010560 115.0 120.0 134.78 X I ’ 1010618 730.0 735.0 97.84 X ] l._.,__.._—_.
1010561 125.0 130.0 136.52 X _}_K\m%OD 1010619 740.0 745.0 91.24 X :'
1010562 135.0 1400 | 171 f; X - 1010620 750.0 755.0 99.88 X Ix | )
1010563 145.0 150.0 132 X -‘m 1010621 760.0 765.0 90.77 X e
1010564 155.0 160.0 151.29 X » Q«%&wmm- ‘l“w"m““w 1010622 770.0 775.0 92.68 X |x ‘
1010565 165.0 170.0 | 156.91 X . 1010628 | 780.0 | 7850 | 10550 X ]
et e erem 1010566 175.0 180.0 174.51 ix |A X X ﬂ; o/ \ ‘ 1010624 795.0 800.0 40.07 X e
1010567 185.0 190.0 136.69 |[x X L / 1010625 805.0 810.0 98.59 X
1010568 195.0 200.0 120.67 X f . 1010626 815.0 820.0 84.67 x_ Ix Jx !
S — 1010569 210.0 215.0 122.78 X ‘ o 1010627 825.0 830.0 101.08 X x |
1010571 230.0 235.0 73.26 [x |A X M Y 1010629 845.0 850.0 97.05 X |
- 1010572 | 2400 245.0 98.77 X 1010630 855.0 860.0 | 116.52 X i
1010573 255.0 260.0 81.14 X - 1010631 865.0 870.0 | 118.04 X Ix |
1010574 270.0 275.0 | 117.05 X YFDV Csm Yﬂ F<onr. 1010632 875.0 880.0 | 126.99 X P [ —
1010575 280.0 285.0 121.03 X X 1010633 885.0 890.0 117.48 X |
1010576 290.0 295.0 99.38 X ' oy 1010634 895.0 900.0 117.59 X
o 1010577 300.0 305.0 86.49 X 1010635 905.0 910.0 134.52 x_|x
’ 1010579 345.0 350.0 100.24 |x |A X X 1010637 925.0 930.0 116.72 |x X |
— 1010580 355.0 360.0 133.81 X 1010638 935.0 940.0 114.40 [x X X
1010581 365.0 370.0 113.78 X 1010639 945.0 950.0 114.39 X
1010582 375.0 380.0 53.99 X 1010640 955.0 960.0 117.25 X |
. 1010584 395.0 400.0 114.98 |x (A T X 1010642 975.0 980.0 117.25 X X [x ,
1010585 | 4050 | 410.0 | 152.35 X X | g 1010643 | 9850 | 990.0 | 108.18 x x|
1010586 415.0 420.0 122.20 X x ] 1010644 995.0 1000.0 | 106.98 X r
1010587 430.0 435.0 129.82 X_ [X : Container ID 01002650 “
1010589 450.0 455.0 108.32 X X , wafll 1010645 1005.0 | 1010.0 93.67 X |x [x !
1010599 . o :?g'gg i : 2 ¥ 1" 4010646 1015.0 | 1020.0 | 112.72 X ’ i
1010591 470.0 4756.0 . 0vh 1010647 | 1025.0 | 1030.0 | 115.30 X x|
1010592 | 480.0 4850 | 106.80 T X X - b7)10648 10350 | 1040.0 | 125.42 |x |A |B X_|x_|x
1010593 490.0 495.0 57.51 X X ‘ : 1010649 1045.0 | 1050.0 | 107.79 |x Ts| |x
Container ID 01002649 . ~ 1010650 | 1055.0 | 1060.0 | 104.17 |x T X
1010595 500.0 505.0 116.19 X 1010651 1065.0 | 1070.0 | 102.31 X |x |x
el 1010596 | 5100 | 5150 | 110.58 X 1010652 | 1075.0 | 1080.0 | 126.71 X Ix
LA 1010597 520.0 525.0 93.62 X 1010653 1085.0 | 1090.0 | 107.54 |x X
OLB 1010598 | 5300 | 5850 | 113.21 X X 1010654 | 1095.0 | 1100.0 | 107.78 |x |A | |AT X
U] 1010599 540.0 545.0 124.92 X |x 1010655 | 1105.0 | 1110.0 | 106.44 |x X
1010600 550.0 555.0 123.23 X 1010656 11150 | 11200 | 101.56 |x |A |B |ATIBT X
e e 1010601 560.0 565.0 101.25 X ; 1010657 | 11250 | 1130.0 84.86 [x Ts| |x  |x |x
1010602 570.0 575.0 106.83 |x X Ly 1010658 | 1135.0 | 1140.0 98.88 X
1010603 580.0 585.0 12413 |x X 1010659 1145.0 | 1150.0 79.63 X
1010604 590.0 595.0 124.71 X
XPp = guantiatve xpp (Gulle and cliy) vk
Vi n I3 last U olowre ove fov
Thn secfion - Thva sedfon
| shdq.
A )
coaver e Hion s
Y~
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26 g‘“’:‘P\‘ \‘»5"' Cootmued) 21 May oo Sample |5 (cortinued )

% _ , :
Original E % % ’ _"s; -% e ‘“‘“‘“““””“ ——— 5 HENS s
Sample |Of 5| 5(3(8]| & o | B 5 =8 gl g
) . I 3|Y | o|lals o £ : Sample O | 5|5 al 2]+
Specimen Top Bottom Wt. - a HHEEES Qe E gl : Specimen | Top Bottom | Wt o Ble olgl= 5
wWell 1D, |pepth ()| Depth ()| (grams) |Z| S| S|E|E|E RIEIBIS] : wetl 1D. _Ipepth(ft)lpepth(it)l () |S|S|E| | SIEIBIG]
. 01,',)1010860 1155.0 | 1160.0 | 117.35 x_ |x x| : Nt 101081: 5.0 10'8 133-99 X
1010661 | 1165.0 | 1170.0 | 105.96 |x Ts| Ix |x |x | « WNashh lnavrn-\¥ 101082 150 | 200 | 187.28 X
1010662 | 1175.0 | 1180.0 | 95.15 X v ' ' | oo .|500 1548 X
1010663 | 1185.0 | 1190.0 | 100.04 |x X } : ‘ 1010823 | 45.0 500 | 159.48 X -
1010664 1195.0 | 1200.0 112.09 |x Ts| Ix S : 1010824 55.0 60.0 | 160.90 X
1010665 | 1205.0 | 1210.0 | 121.07 |x Tsl [x |x |x : 1010825 | 65.0 700 [*154.37 x
1010666 1215.0 | 1220.0 | 116.96 |x Ts| [x 1 T 1010826 75.0 800 | 136.41 X
1010667 | 1225.0 | 1230.0 | 113.08 |x x gl [ P — _ 1010827 | 85.0 90.0 | 143.24 X i
1010668 | 1235.0 | 12400 | 111.98 |x X |x | : :g}gg:g 1%%% ]?gg ]jg% x ‘
1010669 | 1245.0 | 1250.0 | 101.42 Ix X |x |x |x | 1010830 | 1150 T 1200 | 15714 ; 3
1010670 1255.0 1260.0 108.74 |x X o e . 1010831 125.0 130.0 146.88 X 4
1010671 | 1265.0 | 1270.0 | 115.80 x_ |x Ix | 1010832 | 1350 | 1400 | 151.93 X }
1010672 | 12750 | 12800 | 117.20 X ] 1010833 | 1450 | 150.0 | 137.73 X ;
1010673 1285.0 | 1290.0 108.48 X L-——-w-w 1010834 155.0 160.0 | 184.56 X ;
1010674 | 12950 | 1300.0 | 115.02 x_|x [ . 1010835 | 1650 | 170.0 | 147.51 X [
1010675 | 1305.0 | 1310.0 | 122.68 X x| | T o0 | 1800 1S x ‘
1010676 | 1315.0 | 1320.0 | 119.75 X |x Ix ——— ; 1010838 | 1950 | 2000 | n/a X |
1010678 | 1325.0 | 1330.0 | 109.90 X I ) 1010839 | 2050 | 2100 | 161.15 X J
1010679 | 1335.0 | 1340.0 | 115.60 P | 1010840 | 2150 | 220.0 | 184.54 X |
1010680 | 1345.0 | 1350.0 | 112.44 X f ' f 1010841 | 2250 | 2300 | 219.53 |x |A X x|
1010681 | 1355.0 | 1360.0 | 105.30 X x| | 1010842 | 2050 | 2400 | 162.06 |x X 1
1010682 | 1365.0 | 1370.0 | 108.68 X ’ ) ' o —|-2i50 | 2500 117810 x ;
1010683 | 13750 | 1380.0 | 123.79 x_ Ix ] f 7010835 | se50 T 250015385 « 3
1010684 1385.0 1390.0 106.60 |x T X [x |x i 1010846 275.0 280.0 151.35 X
1010685 | 1395.0 | 1400.0 | 109.94 |x X ] S — 1010847 | 2850 | 2900 | 154.47 X x|
1010686 | 14050 | 1410.0 | 90.91 x ; | 1010848 | 2950 | 5000 | 118.23 X :
1010687 1415.0 | 1420.0 | 109.99 X |x ! 1010849 | 305.0 3100 | 151.99 X
1010688 | 1425.0 | 1430.0 | 99.90 x 1010850 | 515.0 | 3200 | 181.62 X
1010689 | 1435.0 | 1440.0 | 122.04 X | 220 | 9300 | 14280 X
1010690 1445.0 | 1450.0 155.09 [x |A BT| |Ts| |Ix ! . 1010853 | 345.0 350.0 | 145.16 Ix X p
1010691 | 1455.0 | 1460.0 | 128.63 x_ |x x| : . | 1010884 | 3550 | 360.0 | 182.25 |x x
1010692 | 1465.0 | 1470.0 | 103.41 x_ |x |x | 1010855 | 3650 | 870.0 | 127.55 [x | [T | |x
1010693 1475.0 1480.0 121.58 X f g 1010856 375.0 380.0 126.66 jx Ts X X
1010694 | 14850 | 1490.0 | 94.19 |x x 1010857 | 38850 | 3900 | 174.62 X
1010695 | 14950 | 1500.0 | 100.45 X x |20 | 4000 | 13272 X
1010696 | 15050 | 15100 | 122.67 X | 1010860 |~ 4360 4;2'8 YT . "
1010697 1515.0 1520.0 117.70 X X |x ] 1010861 455:0 460:0 152:53 X
1010698 1525.0 1530.0 107.39 X “ 1010862 465.0 470.0 120.06 X
1010699 1535.0 1540.0 129.02 X X : : 1010863 475.0 480.0 159.91 X
1010700 1545.0 | 1550.0 | 122.20 x |x [x ; 1010864 | 485.0 490.0 | 129.12 |x Ts ?
1010701 | 15550 | 1560.0 | 100.46 |x T I I O : 1010865 | 4950 | 5000 | 167.92 |x x X1
1010702 | 1565.0 | 15700 | 142.02 |x x w e o0 | 5100 TSAIx  _LX
1010703 | 1575.0 | 1580.0 | 116.31 |x x x ’ 1010868 | 525.0 | 580.0 | 13480 [x | [T | Ix X
1010704 | 1585.0 | 1580.0 | 123.75 X | 1010860 | 5350 | 540.0 | 131.38 |x | [T | Ix
1010705 1595.0 1600.0 ﬂ0.36 X X (X 1010870 545.0 550.0 116.14 [x X
1010706 | 1605.0 | 1610.0 | 114.12 X 1010871 | 5550 | 560.0 | 181.74 |x X X
1010707 | 1615.0 | 1620.0 | 133.95 X X mgg;g gggg gggg };g-:g X Ld
. K , X X
Total Samples| 156 38| 8| 2| 3l 1[12] T156/40[19]30 | }8}8332 233'8 2328 122:;3 X X
I 1010876 610.0 615.0 161.21 |x X
! 1010877 620.0 625.0 146.25 [x X
! 1010878 | 630.0 | 635.0 | 150.59 |x X X
1010879 640.0 645.0 158.41 X
f 1010880 650.0 655.0 125.51 X
; ‘ Total Samples 62 20 1| 6 61| 0| 0]10
’A
e Mo Tc o Som Yfr‘fnrmw(
on Wash W wTHv\gc.
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BER 10
10579

Date 6-Oct-02
LOT (%) 4.78

BER 10
10583
8-Oct-02
4.96

Run 0302, Paul Bertetti,

BER 10 BER 10
10586 10590
8-Oct-02  .8-Oct-02

2.60 . 2.46

Unnormalized Major Elements (Weight %):

sioz2 72.36 72.61 75.62 76.19
al203 14.61 14.26 13.36 12.81
Tio2 0.39% 0.360 0.274 0.243
FeO 2.55 2.28 1.57 1.48
Mno 0.085 0.079 0.065 0.059
cao 1.84 2.18 i1.21 1.13
Mgo 1.08 1.05 0.47 0.43
K20 4.05 4.03 4.53 4.64
Na20 3.09 2.94 3.14 3.11
P205 0.085 0.091 0.075 0.058
Total 100.15 99.88 100.32 100.15
Normalized Major Elements (Weight %):
sio2 72.25 72.70 75.38 76.08
Al203 14.59 14.28 13.32 12.79
Tio2 0.398 0.360 0.273 0.243
FeO* 2.55 2.28 1.57 1.48
Mno 0.085 0.079 0.065 0.059
Cao 1.84 2.18 1.21 1.13
Mgo 1.08 1.05 0.47 0.43
K20 # 4.04 4.03 4.52 4.63
Na2o 3.09 2.94 3.13 3.11
P205 0.085 0.091 0.075 0.058
Unnormalized Trace Elements (ppm) :
Ni 9 io 6
Cr 7 9 0 0
Sc 1 7 2 3
v 28 29 17 16
Ba 656 607 481 472
Rb 133 138 156 156
sr 248 260 183 133
zr 274 239 223 217
Y 30 30 33 30
Nb 25.8 24.8 22.5 23.1
Ga 17 20 18 16
Cu 6 7 0 3
Zn 68 65 51 47
Pb 26 25 27 24
La 52 75 50 82
Ce 128 109 104 95
Th 22 23 22 22

Major elements are normalized on a volat
"R" denotes a duplicate bead made from ¢t

"t" denotes

WSU GeoAnalytical Laboratory

values >120% of our highest standard.

-

BER 10 BER 10 BER 10 BER 10 BER 10 BER 10
10593 10598 10602 10606 10611 10615
6-Oct-02 8-Oct-02 8-Oct-02 8-Oct-02 8-Oct-02 8-Oct-02
3.04 2.31 2.21 2.89 4.35 4.76
75.49 75.29 75.60 76.33 74.53 74.98
13.55 13.28 12.61 13.09 12.68 13.00
0.245¢ 0.243 0.311 0.236 0.267 0.269
1.42 1.67 2.51 1.45 1.65 1.76
0.065 0.082 0.084 0.052 0.052 0.062
1.18 0.84 0.91 1.09 3.35 2.46
0.60 0.52 0.42 0.44 0.64 0.69
4.55 4.71 4.52 4.51 4.07 4.18
3.08 3.34 3.00 2.97 2.86 2.68
0.057 0.051 0.073 0.063 0.068 0.071
100.24 100.02 100.04 100.23 100.17 100.15
75.31 75.27 75.57 76.16 74.41 74.87
13.52 13.28 12.61 13.06 12.66 12.98
0.244 0.243 0.311 0.235 0.267 0.269
1.41 1.67 2.51 1.44 1.65 1.76
0.065 0.082 0.084 0.052 0.052 0.062
1.18 0.84 0.91 1.09 3.34 2.46
0.60 0.52 0.42 0.44 0.64 0.69
4.54 4.71 4.52 4.50 4.06 4.17
3.07 3.34 3.00 2.96 2.86 2.68
0.057 0.051 0.073 0.063 0.068 0.071
8 10 25 10 10 10
2 4 11 8 7 8
11 0 5 0 0 0
16 15 32 13 19 26
579 377 441 520 540 532
153 162 155 156 153 159
189 106 113 150 207 186
209 204 246 205 224 210
29 28 31 30 27 30
21.5 21.9 23.6 23.0 19.6 20.6
17 17 14 16 i5 15
1 4 8 6 5 9
44 58 61 40 42 48
24 25 27 25 24 27
65 54 77 52 52 61
118 102 129 114 108 101
23 23 21 20 18 20

ile-free basis, with total Fe expressed as FeO.
he same rock powder.
1 Analyses by XRF

Southwest Research Institute
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Run 0302, Paul Bertetti, Southwést Research Institute

BER 10 BER 10 BER 10 BER 10
10620 10627 10632 10638
Date 8-Oct-02 8-Oct-02 8-Oct-02 8-Oct-02
LOI (%) 8.88 5.31 4.42 5.83
Unnormalized Major Elements (Weight %):
sio2 69.78 73.51 75.42 73.16
- Al203 13.21 13.82 13.52 13.19
Tio2 0.307 0.242 0.289 0.256
FeO 1.94 1.38 1.60 1.57
[ ) Mno 0.089 0.061 0.071 0.079
[o:1o] 7.03 3.04 ©1.22 3.75
MgO 0.94 0.68 0.92 0.69
K20 3.83 4.62 4.58 4.45
Nazo0 2.43 2.91 2.57 2.84
P205 0.072 0.070 0.077 0.061
Total 99.62 100.33 100.27 100.04
Normalized Major Elements (Weight %):
sio2 70.04 73.27 75.22 73.13
i T Al203 13.26 13.77 13.48  13.18
Tio2 0.308 0.241 0.288 0.256
FeO* 1.94 1.37 1.60 1.57
TTmmm—— Mno 0.089 0.061 0.071 0.079
ca0o 7.06 3.03 1.22 3.75
Mgo 0.94 0.68 0.92 0.69
K20 3.84 4.60 4.57 4.45
T Na20 2.44 2.90 2.56 2.84
P205 0.072 0.070 0.077 0.061
Unnormalized Trace Elements (ppm):
Ni 11 7 9 8
st cr 9 0 3 2
Ssc 5 1 7 5
v 25 17 28 24
Ba 539 547 610 619
Rb 156 161 155 154
Sr 238 191 185 261
zr 198 207 227 219
— Y 33 32 31 29
Nb 19.4 20.2 20.3 20.1
Ga 17 i8 18 17
B ——— Cu 9 4 4 1
Zn 51 42 47 52
Pb 24 27 28 26
La 51 60 61 55
— — ce 97 98 109 85
Th 17 21 21 19

BER 10
10643
9-Oct-02
6.55
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73.14
13.50

oONDd OoOWwOoR
o
FY

BER 10
10647
9-Oct-02
4.60

74.91
12.66
.271
.45

o
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74.90
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Major elements are normalized on a volatile-free basis, with total

BER 10
10652
9-Oct-02
4.96

73.88
14.00
0.274
1.72
0.059
1.90
0.85
4.96
2.31
0.068
100.02

73.86

14.00
0.274
1.72
0.059
1.90
0.85
4.96
2.31
0.068

"R" denotes a duplicate bead made from the same rock powder.

"{n denotes values >120% of our highest standard.

wsu GeoAnalytical Laboratory

BER 10
10656
9-Oct-02
3.75

74.56
13.19

SoOMNMUOoORORO
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74.36
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BER10  BER10
10660 10664
9-0ct02  9-Oct02
9.25 5.49
67.48 70.90
11.93 12.89
0.267 0.300
2.32 2.74
0.091 0.063
7.95 2.93
2.20 1.51
5.83 6.30
1.59 1.64
0.088 0.070
99.74 99.34
67.65 71.37
11.96 12.98
0.268 0.302
2.32 2.76
0.091 0.063
7.97 2.95
2.21 1.52
5.84 6.34
1.59 1.65
0.088 0.070
6 5
[ 7
3 0
32 25
728 917
146 146
187 190
243 274
25 25
17.6 20.2
18 18
6 6
57 59
28 30
60 67
926 114
20 20
Analyses by XRF

Fe expressed as FeO.
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Run 0302, Paul Bertetti, Southwest Research Institute

BER 10
10681
10-Oct-02
-7.51

70.51

12.48
.254
.00
.069

vonsRrUOoON O
[+)]
~

‘o

(Weight %):

70.68

12.51
0.255
2.01
0.069
5.58
1.67
4.80
2.35
0.077

BER 10 BER 10 BER 10
10667 10669 10675
Date 9-Oct-02  10-Oct-02  10-Oct-02
LOI (%) 9.26 6.21 12.51
Unnormalized Major Elements (wei'ght %) 2
sio2 68.36 68.89 70.32
Al203 10.84 13.40 7.37
Tio2 0.259 0.291 0.149
FeO 2.62 2.98 1.06
MnO 0.113 0.067 0.041
cao 6.18 3.35 12.86
Mgo 3.55 2.28 2.35
K20 5.92 7.09 2.74
Na20 1.16 1.64 1.33
P205 0.085 0.081 0.043
Total 99.09 100.07 98.26
Normalized Major Elements
sio2 68.99 68.84 71.56
Al203 10.94 13.39 7.50
Tio2 0:.261 0.291 0.152
FeO* 2.64 2.98 1.08
Mno 0.114 0.067 0.042
cao 6.24 3.35 13.09
Mgo 3.58 2.28 2.39
K20 5.97 t7.09 2.79
Na20 A1.17 1.64 1.35
P205 0.086 0.081 0.044
Unnormalized Trace Elements {ppm) :
Ni 7 5 2
Cr 5 6 4
Sc 5 0 0
v 32 33 13
Ba 789 1269 415
Rb 126 141 83
8Sr 171 215 543
Zr 231 296 130
Y 25 21 16
Nb 18.0 17.3 12.0
Ga 15 18 10
Cu 9 7 7
Zn 59 61 29
Pb 28 27 12
La 57 73 37
Ce 112 123 54
Th 16 13 13

Major elements are normalized on a volatile-free basis,
"R" denotes a duplicate bead made from the same rock po

-~
BER 10 BER 10
10685 10691
10-Oct-02  10-Oct-02
7.35 4.42
74.22 70.97
12.94 12.43
0.266 0.283
1.74 1.96
0.078 0.078
2.51 5.56
0.83 1.76
4.72 4.37
2.61 2.43
0.082 0.094
100.00 99.93
74.22 71.02
12.94 12.44
0.266 0.283
1.74 1.96
0.078 0.078
2.51 5.56
0.83 1.76
4.72 4.37
2.61 2.43
0.082 0.094
[ 11
5 14
2 4
14 33
583 627
153 146
199 228
207 199
30 28
22.1 19.6
16 16
7 9
46 53
26 25
73 57
102 97
23 19

"t" denotes values >120% of our highest standard.

WS5U GeoAnalytical Laboratory

BER 10
10695
10-Oct-02
10.38
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with total Fe expressed as FeO.
wder .

BER10  BER10 BER10
10701 10703 10707
10-0ct02  10-Oct02  10-Oct-02
12.63 9.50 15.46
65.10 70.39 61.56
13.45 12.23 11.31
0.423 0.327 0.366
2.85 2.17 2.83
0.071 0.049 0.135
8.64 6.40 14.18
3.54 2.38 4.16
4.04 4.25 3.65
1.51 1.51 1.05
0.140 0.107 0.161
99.76 99.81 99.41
65.25 70.52 61.93
13.48 12.25 11.38
0.424 0.328 0.368
2.86 2.17 2.85
0.071 0.049 0.136
8.66 6.41 14.26
3.55 2.38 4.18
4.05 4.26 3.67
1.51 1.51 1.06
0.140 0.107 0.162
17 12 15
27 21 29
5 3 0
65 48 92
1158 1157 905
141 125 124
357 307 309
208 191 154
26 23 24

17.7 15.1 14.3
16 13 17
21 16 22
86 65 91
23 22 21
53 75 46
85 119 65
18 18 14
Analyses by XRF
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Resulb of wsu ¥Rp avolyszs (ontd)
U My 207 py, o

Run 0302, Paul Bertetti,
T BER 10 BER10  BER10 BER 10
10841 10847 10853 10856
Date 10-Oct-02  10-Oct-02  10-Oct-02  10-Oct-02
o~ LOI (%) 3.29 2.75 2.33 2.66
Unnormalized Major Elements (Weight %):
[P— 8io2 75.26 75.16 74.74 73.91
Al203 13.55 13.71 13.50 13.81
Ti02 0.265 0.255 0.306 0.347
FeO 1.73 1.52 1.79 2.16
——— Mno 0.067 0.065 0.077 0.080
Ca0 1.16 1.21 1.13 1.21
MgO 0.71 0.64 0.57 0.71
~~~~~ K20 4.47 4.46 4.55 4.52
Na20 3.02 3.28 3.34 3.39
P205 0.057 0.066 0.092 0.114
Total 100.29 100.36 100.10 100.25
Normalized Major Elements (Weight %):
m— s5io2 75.05 74.89 74.67 73.73
Al203 13.51 13.66 13.49 13.78
Tio2 0.264 0.254 0.306 0.346
e rtemii FeO* 1.72 1.51 1.79 2.15
Mno 0.067 0.065 0.077 0.080
Ca0 1.16 1.21 1.13 1.21
Mgo 0.71 0.64 0.57 0.71
Trmm— K20 4.46 4.44 4.55 4.51
Na20 3.01 3.27 3.34 3.38
P205 0.057 0.066 0.092 0.114
Unnormalized Trace Elements (ppm):
Ni 8 9 5 7
Cr 5 1 4 5
8c 5 5 3 1
v 18 23 21 28
e Ba 518 574 521 509
Rb 154 147 152 154
Sr 187 196 159 155
R Zr 220 209 224 243
Y 31 30 32 33
Nb 24.7 23.3 24.1 24.9
Ga 15 16 18 19
Cu 5 3 4 5
Zn 68 51 56 63
Pb 25 28 22 24
- La 62 54 63 69
Ce 116 107 116 113
Th 20 21 23 25

Southwest Research Institute

BER 10
10860
10-Oct-02
2.63
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BER 10
10865
10-Oct-02
.2.78

75.55
13.37
0.284
1.85
0.065
0.95
0.56
4.44
3.12
0.064
100.25

75.36

13.34
0.283
1.84
0.065
0.95
0.56
4.43
3.11
0.064

BER 10 BER 10 BER 10 BER 10
10868 10871 10875 10878
10-Oct-02  10-Oct-02  10-Oct-02  10-Oct-02
3.03 2.56 3.98 3.24
75.51 76.69 75.12 75.12
13.66 12.95 13.03 13.25
0.269 0.239 0.265 0.307
1.71 1.46 1.78 1.91
0.060 0.052 0.064 0.068
1.12 0.85 2.06 1.49
0.56 0.50 0.63 0.66
4.53 4.60 4.49 4.61
2.93 2.97 2.68 2.83
0.069 0.055 0.063 0.081
100.42 100.36 100.18 100.33
75.19 76.41 74.98 74.87
13.60 12.90 13.01 13.21
0.268 0.238 0.265 0.306
1.70 1.45 1.78 1.91
0.060 0.052 0.064 0.068
1.12 0.85 2.06 1.49
0.56 0.50 0.63 0.66
4.51 4.58 4.48 4.59
2.92 2.96 2.68 2.82
0.069 0.055 0.063 0.081
8 6 7 6
4 3 5 8
0 7 1 0
25 24 22 31
518 465 505 643
156 155 152 150
170 120 148 177
209 209 214 220
32 30 29 30
21.8 22.2 22.1 21.5
18 16 18 16
0 5 1 3
50 46 48 51
29 23 27 27
65 68 72 73
101 81 105 110
23 21 21 24

Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.

"R" denotes a duplicate bead made from the same rock powder.

"t" denotes values >120% of our highest standard.

WSU GeoAnalytical Laboratory

Analyses by XRF
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1 Maq oy W

Date
LOI (%)

Run 0302, Paul Bertetti,

~
BER 10 BER101 BER 10
10878 0878R 10602
10-Oct-02  10-Oct-02 8-Oct-02

3

Unnormalized Major Elements (Weight %):

sio2
Al1203
Ti02
FeQ

Cao
MgO
K20
JETT— Na20
P205
Total

=
o

75.12 75.04 75.60
13.25 13.29 12.61
0.307 0.306 0.311
1.91 1.85 2.51
0.068 0.069 0.084
1.49 1.50 0.91
0.66 0.66 0.42
4.61 4.61 4.52
2.83 2.84 3.00
0.081 0.082 0.073
0.33 100.25 100.04

Normalized Major Elements {(Weight %):

sio2
Al203
Tio2
FeO*

Cao
Mgo
K20
Na20
P205

74.87 4.

13.21 13.
.306
.91
.068

OB ORORO
o
o0
ONBMOROROS

85 75.57
26 12.61
.305 0.311
.85 2.51
.069 0.084
.50 0.91
.66 0.42
.60 4.52
.83 3.00
.082 0.073

Unnormalized Trace Elements {ppm) :

Major elements are normalized on a volatile-
"R" denotes a duplicate bead made from the s

6 7 25
8 3 11
0 0 5
31 29 32
643 645 441
150 150 155
177 177 113
220 218 246
30 30 31
21.5 20.5 23.6
16 15 14
3 2 8
51 49 61
27 30 27
73 71 77
110 123 129
24 21 21

BER101
0602R
10-Oct-02

oM BMOODONO
- P
w

[
(=3

"1" denotes values >120% of our highest standard.

WSU GeoAnalytical Laboratory

free basis, with total
ame rock powder.

Southwest Research Institute

BER BER
502 504
8-Oct-02 8-Oct-02
0.47 0.77

Unnormalized Results {Weight

67.72 73.
18.22 14.
0.001 0
0.09 1
0.001 0
0.14 1
0.09 0
11.%90 - 4
2:55 4
0.006 0

100.72 100

53
49
.238
.96
.051

Normalized Results {Weight %)

67.24 73
18.09 14
0.001
.09
.001

0

0

0.
0.09
111

2.
0.

oOmrBPrROROR O

.02
-39
-236
.94
.051

Unnoxrmalized Trace Elements (

12 23

2 5

4] 6

0 5

119 908

1527 129

67 65

5 275

2 41
1.3 15.7

20 19

7 6

2 45

48 i6

11 32

0 72

0 13

Fe expressed as FeO,
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Paul Bertetti- CNWRA, Southwest Research Insfitute 5/21/2003
Sample ID La ppm Ce ppm Pr ppm Nd ppm Sm ppm! Eu ppm Gd ppm Tb ppm Dy ppm Ho ppm Er ppm Tm ppm Yb ppm f.u ppm
BER 1010579 67.38 115.33 12.09 40.77 7.56 1.01 5.86 0.90 5.28 1.02 2.86 0.43 2.78 0.44
BER 1010583 57.23 103.54 10.61 36.72 7147 0.98 5.63 0.90 5.20 1.02 2.87 0.44 2.76 0.43
BER 1010586 60.79 103.21 11.07 37.64 7.30 0.94 574 0.92 5.32 1.04 2.95 0.44 2.84 0.44
BER 1010590 50.22 97.20 10.99 37.43 7.26 0.86 574 0.90 5.31 1.04 2.94 0.44 2.84 0.43
BER 1010593 59.33 97.55 10.81 36.74 7.11 0.96 5.61 0.89 5.19 1.03 2.94 0.44 2.77 0.43 ?
BER 1010598 53.89 91.48 9.84 33.59 6.60 0.79 5.25 0.84 5.02 1.00 2.77 0.42 267 0.42
BER 1010602 59.57 101.28 11.04 37.72 7.38 0.82 5.82 0.93 5.47 1.09 3.03 0.45 2.87 0.45 g
BER 1010606 56.24 93.16 10.31 35.18 6.89 0.86 5.45 0.87 512 1.02 2.86 0.44 276 0.43
BER 1010611 50.01 82.50 9.16 31.43 6.18 0.85 5.01 0.80 472 0.95 264 0.41 256 0.41 i
BER 1010615 49.26 83.55 9.20 32.09 6.41 0.86 5.22 0.85 5.02 1.00 2.80 0.42 263 0.41 d‘
BER 1010620 48.19 83.19 9.06 32.11 6.55 0.91 5.42 0.88 5.33 1.07 2.94 043 2.68 0.42
BER 1010627 58.63 94.05 10.71 36.91 7.08 0.99 5.58 0.89 5.26 1.03 292 0.43 270 0.42 o
BER 1010632 56.29 93.84 10.24 35.44 6.82 0.97 5.55 0.88 5.10 1.01 277 0.43 2.64 0.42 _.1_
BER 1010638 46.96 81.74 8.72 30.28 6.08 0.77 4.87 0.80 4.78 0.92 2.71 0.39 245 0.39
BER 1010643 50.87 89.22 9.37 32.33 6.30 0.83 5.10 0.84 4.98 0.99 2.78 0.42 2.63 0.41
BER 1010647 55.17 90.79 0.83 33.52 6.25 0.9 4.85 0.76 4.43 0.88 2.51 0.37}~ 2.38 0.37 Z
BER 1010652 53.96 92.77 9.60 3265 6.23 0.82 4.88 0.78 4.69 0.90 2.50 0.37 2.42 g,zi
BER 1010656 52.55 86.54 9.28 31.42 5.86 0.85 4.52 0.72 4.23 0.84 2.34 0.35 2.22 .35 §
BER 1010660 51.84 91.19 9.06 30.42 5.51 0.85 4.43 0.69 4.01 0.80 2.26 0.35 2.22 o.37
BER 1010664 60.02 100.78 10.51 35.06 6.17 1.00 4.66 0.72 4.31 0.84 235 0.36 22: 3,34
BER 1010667 4487 80.97 7.92 27.45 5.20 0.88 4.20 0.67 4.01 0.82 2.19 0.34 f; E 0.31
BER 1010669 54.19 92.50 9.25 31.05 5.46 1.00 3.95 0.62 357 0.71 1.97 0.30 1.33 0.22
BER 1010675 30.43 51.44 5.52 18.91 3.60 0.52 2.87 0.45 2.68 0.54 1.46 0.22 2.27 0.36 U
BER 1010681 51.26 85.76 9.27 31.57 6.18 0.85 4.63 0.75 4.41 0.87 2.36 0.36 2.58 0.40 0
BER 1010685 56.22 92.52 10.20 34.48 6.66 0.87 519 0.81 4.87 0.96 272 0.41 2.44 o‘sa ) -
BER 1010691 51.73 87.77 9.35 32.40 6.29 0.93 4.97 0.81 4.59 0.93 2.60 0.32 2‘40 o.sa {
BER 1010695 49.76 86.62 9.22 32.40 6.38 1.01 5.07 0.80 4.75 0.96 2.63 g.a 2.19 0.35 3
BER 1010701 47.39 81.87 893 . 31.84 6.23 1.05 2.91 g.;z ;.;2 g.sg f.gj ng 1'91 0.29 =
62.90 108.40 1075 3617 6.12 1.10 42 . . . . . . .
? S:g : g:g;gs 38.80 67.90 7.09 25.44 4.92 0.97 3.95 0.62 3.76 0.73 2.0: g.i; ; .:: g.iz -
BER 1010841 60.09 97.57 11.05 37.73 7.27 0.89 5.50 0.90 5.38 1.05 g.zo 0.45 2.76 0.43
BER 1010847 58.96 95.03 10.86 37.00 7% 24252) ::g g.z; :Z :.gg 3.00 046 z:as 0:45 %
BER 1010853 61.20 100.32 11.10 38.10 7. . . . . . . ‘ 045
BER 1010856 63.00 102.68 11.51 39.74 7.64 0.96 593 0.95 5.;2 :: ? :; : g::g ::g 947 Y
BER 1010860 69.67 108.20 12.60 43.18 8.26 1.14 6.36 1.00 5. 1. 2.92 o o s -
BER 1010865 62.75 98.96 11.33 38.86 7.29 0.87 5.55 0.90 5.32 1‘32 3.03 0~45 2-78 oas L
BER 1010868 6118 82 1119 B2 sk e = Son :'Zj 1 .oz 2'78 0:42 2:56 0.41
BER 1010871 £3.01 95.86 1.5 e 23 o on g.gg 493 099 268 0.42 253 0.40 §
BER 1010875 £0.28 10028 1.00 87.29 L1z - o Y .99 0.98 268 0.40 252 0.40
BER 1010878 60.67 100.53 10.85 37.16 7.08 0.99 5.40 0.84 . . )
, 0.43 2.69 0.43
BER 1010583 ®fb 57.79 104.53 10.68 36.94 7.20 0.96 5.58 g.gg 2; : ; .g: ;?2 oo = 003
BER 1010502 0.40 0.56 0.07 0.27, 0.10 0.62 0.14 . 6.85 1‘46 - e Ve 070
BER 1010504 30.44 58.14 6.49 24.90 5.96 0.84 5.86 1.05 . . .
Analyses by ICP-MS
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Paul Bertetti- CNWRA, Southwest Research Institute 5/21/2003 . S
Sample ID Ba ppm Th ppm Nb ppm Y ppm Hf ppm Ta ppm| U ppm Pb ppm Rb ppm Csppm| - Srppm Sc ppm Zr ppm W
BER 1010579 594 22.40 24.27 29.41 7.14 1.64 3.00 24.74 120.3 4.70 224 46 256
BER 1010583 571 21.24 22.66 29.23 6.70 1.55 3.00 25.69 123.0 5.37 250 4.8 234
BER 1010586 507 2253 2263 29.97 6.50 1.55 3.50 +.25.42 144.3 5.27 183 36 220 ?
BER 1010590 448 2246 22.28 30.15 6.05 1.48 3.61 "26.30 147.4 467 133 29 201
BER 1010593 550 20.81 20.99 30.04 6.06 1.43 3.36 26.18 142.4 7.12 187 3.1 210 ?
BER 1010598 336 22.51 21.72 28.33 6.37 1.42 374 25.52 155.6 519 96 3.2 197 \»
BER 1010602 413 22.56 22.77 30.77 6.74 1.48 3.73 26.50 142.6 4.40 103 33 228 S
BER 1010606 474 21.01 20.87 29.36 5.82 1.42 354 24.85 142.4 476 138 3.1 191 —
BER 1010611 469 18.41 18.72 27.61 5.59 1.31 5.85 21.56 1385 4.15 178 36 185 w’
BER 1010615 480 18.97 19.64 28.72 5.67 1.36 412 23.31 141.5 473 173 39 187 :
BER 1010620 446 17.95 18.02 30.46 5.28 1.24 475 23.23 137.7 5.07 205 4.4 174
BER 1010627 475 21.07 20.04 30.03 5.66 1.35 354 24.51 146.7 6.82 171 35 185
BER 1010632 557 21.14 20.89 28.86 6.27 1.42 3.66 25.65 139.2 6.16 175 38 211 %’5
BER 1010638 542 18.37 18.97 27.02 570 1.27 3.18 24.10 135.7 5.94 236 3.0 186
BER 1010643 653 17.85 19.50 28.45 6.03 1.29 3.04 25.34 134.0 9.20 361 3.3 204
BER 1010647 574 19.62 20.71 25.54 5.72 1.33 3.35 21.48 138.6 4.98 152 3.3 195 2
BER 1010652 492 21.56 22.16 25.72 5.69 1.46 3.30 25.76 146.7 6.53 230 33 186 h% )
BER 1010656 554 18.28 19.06 24.10 4.92 1.24 3.14 24.89 143.5 4.85 164 3.2 160 S
BER 1010660 654 16.72 16.75 23.18 593 1.09 3.14 23.94 128.9 5.61 170 3.8 219
BER 1010664 919 18.58 19.99 23.69 8.32 1.23 3.14 29.46 134.4 4.07 185 34 325
BER 1010667 737 14.41 15.48 22.35 576 0.94 2.90 24.26 111.6 476 161 35 215 ——
BER 1010669 1118 13.96 15.64 19.86 6.83 1.00 2.46 27.13 127.2 371 197 3.3 262 Q
BER 1010675 383 10.99 11.15 15.23 3.41 0.73 3.34 14.07 745 3.39 480 20 120 :
BER 1010681 530 17.42 18.65 25.65 5.35 1.24 3.14 22,07 131.5 4.76 199 3.2 186 \
|BER 1010685 519 20.36 20.56 28.10 579 1.36 3.59 2591 136.3 4.85 183 32 196 2
BER 1010691 545 18.13 19.05 27.50 5.28 1.28 3.56 24.42 132.3 5.62 210 3.8 179 3
BER 1010695 1164 16.62 17.49 27.90 574 1.19 368 22.51 124.1 6.53 259 53 200
BER 1010701 1113 16.64 15.92 25.08 5.06 1.12 4.26 21.86 124.2 7.86 327 6.3 180
BER 1010703 1372 17.35 13.56 20.77 4.84 0.92 3.48 19.39 111.5 5.63 283 47 174
BER 1010707 748 12.20 11.92 22.01 3.58 0.81 3.10 19.26 1036 6.80 266 58 129 3
BER 1010841 541 2272 23.61 30.30 6.33 1.60 347 25.57 139.0 4.80 192 38 218
BER 1010847 540 21.51 22.65 30.85 6.00 1.52 3.34 25.55 133.7 6.09 185 35 205 g
BER 1010853 512 22.27 23.35 31.23 6.21 1.55 3.54 25.56 140.5 6.28 158 39 219 y.
BER 1010856 501 22.91 24.62 32.84 6.66 1.64 3.56 25.81 144.3 6.31 146 4.3 231 S
BER 1010860 567 21.97 2297 33.65 6.30 1.54 3.46 25.43 135.7 7.06 203 39 219
BER 1010865 444 20.43 22.82 30.42 6.09 1.50 3.38 27.58 134.5 6.63 121 35 210 K‘
BER 1010868 513 2268 22.37 31.73 6.15 1.47 3.49 25.22 144.2 8.54 167 36 206 w
BER 1010871 442 22.23 21.78 29.25 5.84 1.45 342 23.29 141.9 7.33 111 2.9 196
BER 1010875 496 2245 21.23 27.99 5.81 1.47 3.30 23.81 137.9 8.76 143 33 198 T
BER 1010878 600 21.97 20.62 28.25 6.04 1.37 343 26.01 139.4 7.47 163 38 203 9
BER 1010583 ®fb 575 21.60 23.12 29.26 6.63 1.54 3.04 25.70 121.8 5.53 248 49 236 S‘
BER 1010502 122 0.28 0.79 1.34 0.08 0.11 0.10 48.42 521.8 9.50 64 0.0 2 E'
BER 1010504 895 12.28 15.86 40.72 7.75 1.34 4.20 15.68 122.9 5.09 63 55 266
WSU GeoAnalytical Laboratory Page 2 Analyses by ICP-MS
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This experiment was designed to determine if storing pH buffer solutions in a glove box
with elevated CO2 concentrations would alter the pH values of the buffer solutions. The
buffer solutions were stored inside a LABCONCO model 50600 glove box that was
maintained at about 1% (10,000 ppm) CO2 environment (balance nitrogen). The buffer
solutions were stored inside the glove box in three different methods. In the first method,
two LDPE bottles were filled with buffer solution and capped tightly. One bottle was filled
with pH 7 buffer solution (Fisher cat# SB108-500 lot# 012976-24) and the other

bottle was filled with pH 10 buffer solution (Fisher cat# SB116-500 lot# 023154-24). In
the second method, two LDPE bottles were filled with buffer solution and not capped.
Again, one bottle was filled with pH 7 buffer solution (Fisher cat# SB108-500 lot#
012976-24) and the other bottle was filled with pH 10 buffer solution (Fisher cat#
SB116-500 lot# 023154-24) In the third method, unopened foil packets of buffer
solutions were placed inside the glove box. Two packets of pH 7 buffer solution (Hach
cat# 27701-20 lot# A2053) and two packets of pH 10 buffer solution (Hach cat# 27702-
20 lot# A2298) were used. The pH of the various buffer solutions will be measured over

~ time to determine the impact of storing them at an elevated CO2 concentration. In the first

method, the solutions are freely exposed to the elevated CO2 environment. In the other
two methods, possible diffusion through the container material (LDPE and foil) would
expose the buffer solutions to the elevated CO2 concentrations.

A portable 290A Orion pH meter was placed inside the glove box. Attached to this meter
was a Ross 8103BN combination electrode and an ATC. The pH meter was calibrated

- before each use. Calibration standards were transferred into the glove box using the

transfer chamber and promptly removed after use. The calibration standards consisted of
pH 7 (Fisher cat# SB108-500 lot# 012976-24) and pH 10 (Fisher cat# SB116-500 lot#
023154-24).

The concentration of the CO2 in the glove box was determined by measuring the contents
with an LI-COR model 810 Gas Hound CO2 gas analyzer. This analyzer was calibrated

- with zero nitrogen and 0.1% (1000 ppm) CO2 in nitrogen.
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The procedure on 556/42 was performed on the afternoon of 5-21-03 when the buffer
solutions were placed in the glove box. Initially, all four LDPE bottles were capped.
Calibration was performed immediately using one of the pH 7 buffer solutions and one of
the pH 10 buffer solutions. Slope equaled 101.2. These two buffer solutions used for
initial calibration remained uncapped and used as samples for the remainder of the
experiment. :

On the afternoon of 5-22-03 the first set of measurements were taken on each of the four
buffer solutions in the LDPE bottles. Previously unused calibration standards of pH 7
(Fisher cat# SB108-500 lot# 012976-24) and pH 10 (Fisher cat# SB116-500 lot#
023154-24) were entered through the transfer chamber, used for calibration of the pH
meter, and then promptly removed from the glove box. Slope equaled 101.2.

The capped sample of pH 7 buffer solution was measured at 7.015 and the capped
sample of pH‘ 10 buffer solution was measured at 10.012. The uncapped sample of pH 7
buffer solution was measured at 6.976 and the uncapped sample of pH 10 buffer solution
was measured at 9.637.

No foil packets of buffer solutions were opened and measured.

IERERRNREEN

On the afternoon of 5-23-03 the second set of measurements were taken. Measurements were taken
for the four buffer solutions in the LDPE bottles and one pH 10 foil packet. The portable 290A_Or10n
pH meter inside the glove box was replaced with a 920A Orion pH meter because the ‘2™ function’

key wouldn’t respond. The same calibration solutions from 5-22-03 were used. For calibration

procedure see 556/42 5-22-03. Calibration slope equaled 99.6.

The capped sample of pH 7 buffer solution was measured at 7.03, and the capped sample of pH 10

. buffer solution was measured at 10.06. The uncapped sample of pH 7 buffer solution was measured at

6.99, and the uncapped sample of pH 10 buffer solution was measured at 9.40. The pH 10 foil packet

was measured at 10.06.
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2 0.5 1.6434 25

3 0.5 0.5974 50

4 0.7 1.0621 25

5 0.7 0.5652 100 ‘
6 0.8 0.6784 50 !
7 0.9 0.8477 50

8 0.9 0.5580 50

9 0.9 0.5237 100 |
10 1 0.6262 50
11 1 0.4299 50 1
12 1 0.3337 50 |
13 1 0.2578 50 ;
14 1 0.3443 100

15 1 0.2225 100

16 1 0.1614 100

17 1 0.2818 250

18 1 0.1442 250

19 1 0.0759 250
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information Contained in
the .PRN File

1. CURRENT PRN VERSION HEADER, (TOC Talk 2.0+ PRN Files
Only)

Sample Type

Sample Introduction

Run Status

Message Number

Runtime Month, Day, Year, Hour, Min
Operator Name

SampleID

9.. MethodID

10. CalCurve

11. Mode

12. Range

13. Number Of Reps

14. Rep Number

15. Vial Number

16. Rack ID

17. Injection Volume

%N o AW N

18. Sparger Volume

19. Dilution Volume

20. Water Volume

21. Reagent Volume

22. AcidVolume

23. UV Presparge Time

24. 1IC Presparge Time

25. MixingTime

26. Threshold

27. Baseline Volts

28. EndpointVolts

29. Total Time

30. Initial Result

31. pgCarbon

32. ppmCarbon

33. Blank Value

34. CalFactor

35. Caltime Month, Day, Year, Hour, Min
36. R2,(TOCTalk 2.0+ PRN Files Only)
37. Y-Intercept, (TOC Talk 2.0+ PRNFiles Only)
38. DataFile

39. StripchartDataFile

. Dependlng onmode and range, not all sections of the PRN file are active.‘g
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1 23 4 5 6 8 9 10 11 12 13 14 15 16 17
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:18 USER1 0 ppm IC IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 3 1 1I1C20P40M 0.5
~~~~~~ v20 3 1 Done 0 7/3/03 15:21 USER1 0 ppm IC IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 2 1 IC20P40M 0.5
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:24 USER1 OppmIC IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 1 1C20P40M 0.5 S
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:29 USER1 20 ppm IC IC Range 20 -200 ppm C IC 20ppm for40mL 2 2 3 1 2 IC20P40M 0.5 G\
~~~~~~ v2.0 31 Done 0 7/3/0315:33 USER1 20ppmIC  IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 2 2 IC20P40M 0.5
~~~~~~v2.0 3 1 Done 0 7/3/03 15:37 USER1 20 ppmIC  IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 2 1C20P40M 0.5 \)\
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:42 USER1 100 ppmIC IC Range 20-200 ppm C IC 20ppmfor40mL 2 2 3 1 3 IC20P40M 0.5 Q
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:46 USER1 100 ppm IC IC Range 20-200 ppm C IC 20ppmfor4d0mL 2 2 3 2 3 1C20P40M 0.5 ?
~~~~~~ v2.0 3 1Done 0 7/3/03 15:51 USER1 100 ppmIC IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 3 IC20P40M 0.5
~~~~~~ v2.0 3 1 Done 0 7/3/03 15:56 USER1 200 ppm IC IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 3 1 4 1C20P40M 0.5 Ov
~~~~~~ v2.0 31 Done 0 7/3/03 16:01 USER1 200 ppmIC IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 2 4 1C20P40M 0.5 U\}
~~~~~~ v2.0 3 1 Done 0 7/3/03 16:06 USER1 200 ppmIC IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 4 IC20P40M 0.5
~~~~~~y2.0 10 1 Done 0 7/3/03 16:09 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 1 1001 IC20P40M )
~~~~~~ v2.0 10 1 Done 0 7/3/03 16:11 USER1 bilank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 2 1001 1C20P40M 0 A
~~~~~~ v2.0 10 1 Done 0 7/3/03 16:14 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 3 1001 IC20P40M 0O Q
~~~~~~y2.0 10 1 Done 0 7/3/03 16:17 USER1 blank Blank ICRanges 3485 IC20ppmfor40mL 2 2 6 4 1001 IC20P40M 0
~~~~~~ v2.0 10 1 Done O 7/3/03 16:19 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 5 1001 [C20P40M O
~~~~~~ v2.0 10 1 Done 0 7/3/03 16:22 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 6 1001 IC20P40M O
~~~~~~y2.0 0 1 Done 0 7/3/03 16:27 USER1 samp 50ppm IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 1 5 IC20P40M 0.5 ,{tg
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:31 USER1 samp 50ppm IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 2 5 IC20P40M 0.5
~~~~~~y2.0 0 1 Done 0 7/3/03 16:35 USER1 samp 50ppm IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 5 1C20P40M 0.5 %
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:39 USER1 samp 10ppm IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 1 6 IC20P40M . 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:43 USER1 samp 10ppm IC Range 20 - 200 ppm C IC20ppmfor40mL 2 2 3 2 6 IC20P40M 0.5 ,
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:47 USER1 samp 10ppm IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 6 IC20P40M 0.5 4
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:51 USER1 nacp C IC Range 20 -200 ppm C IC 20ppm for40mL 2 2 3 1 7 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:55 USER1 nacp C IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 3 2 7 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 16:58 USER1 nacp C IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 3 7 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 17:03 USER1 napc D IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 1 8 IC20P40M 0.5
~~~~~~ v20 0 1 Done 0 7/3/03 17:07 USER1 napc D IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 3 2 8 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/0317:10 USER1 napc D IC Range 20 - 200 ppm C IC 20ppmfor40mL 2 2 3 3 8 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 17:15 USER1 napc E IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 1 9 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 17:19 USER1 napc E IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 2 9 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 17:23 USER1 napc E IC Range 20 - 200 ppm C IC 20ppm for40mL 2 2 3 3 9 IC20P40M 0.5
~~~~~~ v2.0 0 1 Done 0 7/3/03 17:27 USER1 napcF IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 3 1 10 IC20P40M 05
~~~~~~ v2.0 0.1 Done 0 7/3/03 17:31-USER1 napcF - ICRange 20-200ppm C IC20ppmfor40mL 2 2 3 2 10 IC20P40M 0.5
~~~~~~ v20 0 1 Done 0 7/3/03 17:35 USER1 napc F IC Range 20 - 200 ppm C IC 20ppm for 40mL 2 2 3 3 10 ICZOP4OM 0.5
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18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 9 6\
0 05 005 010 0 1 359 458 88 281266 0 0 0 2.40E+05 2/16/97 12224 0 0 7031451 7031515 >
0 005 005 010 0 1 3628 4625 87 281710 0 0 0 2.40E+05 2/16/97 12:24 0 0 7031451 7031519 \
0 0 5 005 010 0 1 3658 4654 87 282157 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031522 |G
"0 0 5 005 010 0 1 3.681 4.678 128 2976924 0 0 0 0.00E+00 1/1/700:00 0 0 7031451 7031526 v
0 0 5 005 010 0 1 3.758 4.752 129 3004553 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031530
0 05 005 010 0 1 3.778 4777 130 3054879 0 0 0 0.00E+00  1/1/700:00 0 O 7031451 7031534 D\
0 05 005 010 0 1 384 4839 161 13761359 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031538 L\f
0 0 5 005 010 0 1 4.053 5.051 157 13873946 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031543
‘0 0 5 005 010 0 1 4.09 5.093 155 13898600 0 0 0 0.00E+00 1/1/700:00 0 O 7031451 7031547
"0 0 5 005 010 0 1 4.06 5058 179 28681057 0 0 ‘0 0.00E+00  1/1/700:00 0 0 7031451 7031552 |0
0 0 5 005 010 0 1 4272 5268 172 28480851 0 0 0 0.00E+00  1/1/700:00 0O 0 7031451 7031557 2
0 0 5 005 010 0 1 4276 5274 173 28826315 0 0 0 0.00E+00  1/1/7Q0:00 0 0 7031451 7031602 C
0 0 5 005 010 0 0.5 4247 4746 84 236429 0 0 0 0.00E+00 1/1/700:00 0 0 7031451 7031607 ’:\
0 0 5 005 010 0 0.5 3.968 4465 85 208403 0 0 0 0.00E+00 1/1/700:00 0 0 7031451 7031610
0 05 005 010 0 05 3.848 4.346 88 209109 0 0 0 0.00E+00  1/1/700:00 0 O 7031451 7031612
0 0 5 005 010 0 05 3.831 4329 88 207741 0 0 0 0.00E+00  1/1/700:00 0 ‘0 7031451 7031615 3%
0 0 5 005 010 0 0.5 3.836 4.336 89 207055 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031618 §
0 0 5 005 010 0 05 3.847 4344 88 204640 0 0 0 0.00E+00  1/1/700:00 0 0 7031451 7031620
0 0 5 005 010 0 1 3.803 4.801 145 7013266 28.3616 56.7232 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031624 §\
-0 0 5 005 010 0 1 3971 4.97 139 7101080 28.7275 57.455 206479 2.40E+05 7/1/0310:10 0 0 7031451, 7031628
0 0 5 005 010 0 1 3.973 4972 141 7026523 28.4169 56.8337 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031632
0 0 5 005 010 0 1 3973 4972 114 1742598 6.4005 12.801 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031637
0 0 5 005 010 0 1 3.95 4.947 114 1758814 6.4681 12.9361 206479 2.40E+05 7/1/03 10:10 0 0 7031451 7031640
0 0 5 005 010 0 1 3914 491 113 1755964 6.4562 12.9124 206479 2.40E+05 7/1/0310:10 0 O 7031451 7031644
0 05 005 01 0 1 385 485110 1283559 4.4878 8.9757 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031649
0 0 5 005 010 0 1 3869 4.869 110 1262119 4.3985  8.797 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031652
0 0 5 005 010 0 1 3916 4915 110 1270091 44317 8.8634 206479 2.40E+05 7/1/0310:10 0 - 0 7031451 7031656
~0 0 5 005 010 0 1 3.908 4.906 115 1879521 6.971 13.942 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031700
0 0 5 005 010 0 1 3896 4895 114 1846352 6.8328 13.6656 206479 2.40E+05 711/0310:10 0 0O 7031451 7031704
©0 0 5 005 010 0 1 3.925 4924 116 1883007 6.9855 13.9711 206479 2.40E+05 7/1/03 10:10 0 0 7031451 7031708
0 0 5 005 010 0 1 3928 4924 124 3042886 11.8184 23.6367 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031712
0 0 5 005 010 0 1 3982 498 123 3029152 11.7611 23.5223 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031716
0 0 5 005 010 0 1 3975 4972 123 3030140 11.7653 23.5305 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031720
0 0 5 005 010 0 1 3999 4998 135 5059368 20.2204 40.4407 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031724
0 0 5 005 010 0 1 4.033 5.027 134 5111388 20.4371 40.8742 206479 2.40E+05 7/1/0310:10 O O 7031451 7031728
0 0 5 005 010 0 1 4.04 5037 133 5083658 20.3216 40.6432 206479 2.40E+05 7/1/0310:10 0 0 7031451 7031732 -
U o T ©
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Inorganic Carbon\(IC) Analysis
Range 20 ppm to 200 ppm IC
NpCA series 11 and 12 reference solutions

IC Standard Data

IC Std IC expected Raw Data Raw Data
(ppm) mass (ug) Rep 1 Rep 2 Rep 3|Average
0 0 281266 281710 282157 281711 T
20 10 2976924 3004553 3054879 3012119
100 50 13761359 13873946 13898600 13844635 -
200 100 28681056 28480852 28826316 28662741

“*200 ppm (100 ug) cal point not used since inclusion resulted in r2 of 0.9995 and samples under 50 ppm

IC Calibration Curve

2.00E+07 T
y = 271131x + 290198
2 e
g R =1
& _—
£ 1.00E+07
n S ——————a
g
o
0.00E+00 : . : . .
0 10 20 30 40 50 60 proen e
Inorganic Carbon Expected Mass (ug)
IC Sample Data '
Sample Raw Data Raw Data | Ave mass# | Ave conc* R
ID Rep 1 Rep 2 Rep 3 Average (ug) IC {ppm) i
NaCP C 1283559 1262119 1270091 1271923| 3.620851175 7.2417 L
NaCP D 1879521 1846352 1883007| 1869627|5.825334125| 11.6507 I
NpCAE 3042886 3029152 3030140| 3034059| 10.12005759| 20.2401 |
NpCAF 5059368 5111388 5083658 5084805| 17.6837273| 35.3675| ° | o
samp 50ppm 7013266 7101080 7026523| 7046956(24.92064107| 49.8413 ‘\
samp 10ppm 1742598 1758814 1755964| 1752459]5.393188778{ 10.7864 ; o

# Using calibration y intercept in calculation |
* Calculated by dividing the ave mass by the volume of sample (0.5mL) e
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1 23 4 5 6 7 . 8 9 10 11 12 13 14 15 16 17 18 19
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:13 USER1 clean Cleaning Procedure default 4 2 6 1 10011C20P40M 20 0 O Q}\
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:16 USER1 clean Cleaning Procedure default 4 2 6 2 10011C20P40M 20 0 O <
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:20 USER1 clean Cleaning Procedure default 4 2 6 3 1001IC20P40M 20 0 O r.
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:23 USER1 clean Cleaning Procedure default 4 2 6 41001 I1C20P40M 20 0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:26 USER1 clean Cleaning Procedure default 4 2 6 5 1001IC20P40M 20 0 O Q
~~~~~~ v2.0 0 1 Done 0 7/11/03 14:29 USER1 clean Cleaning Procedure default 4 2 6 6 10011C20P40M 20 0 O W
~~~~~~ v2.0 3 1 Done 0 7/11/03 14:34 USER1 OppmIC IC Range 20 -200 ppm C IC 20ppm fordOmL 2 2 1 1 11C20P40M 05 0 O
~~~~~~ v2.0 3 1 Done 0 7/11/0314:39 USER1 20 ppmIC IC Range20-200ppmC IC20ppmfor4OmL 2 2 1 1 2 IC20P40M 05 0 O
~~~~~~ v20 3 1 Done 0 7/11/03 14:43 USER1 50 ppmIC IC Range 20-200ppm C IC20ppmfor4dOmL 2 2 1 1 3Ii1C20P40M 05 0 0 - N
~~mmm~2.0 3 1 Done 0 7/11/03 14:48 USER1 100 ppm IC IC Range 20-200 ppm C IC 20ppm for4dOmL 2 2 1 1 41C20P40M 05 0 O Q
~~~~~~ v2.0 3 1 Done 0 7/11/03 14:54 USER1 200 ppm IC IC Range 20-200 ppm C' IC 20ppm for40mL 2 2 1 1 51C20P40M 05 0 O
~~~~~~ v2.0 10 1 Done O 7/11/03 14:57 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor4dOmL 2 2 6 1 1001 IC20P40M 0 0O Z
~~~~~~ v2.0 10 1 Done O 7/11/03 15:00 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 2 1001 IC20P40M 0 0 0 ’\
~~~~~~ v2.0 10 1 Done O 7/11/03 15:02 USER1 blank Blank ICRanges 34 &5 [C20ppmfor40OmL 2 2 6 3 10011C20P40M 0 O O
~~~~~~ v2.0 10 1 Done O 7/11/03 15:05 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor40mL 2 2 6 4 1001 IC20P40M 0 0O &
~~~~~~ v2.0 10 1 Done 0 7/11/03 15:07 USER1 blank Blank IC Ranges 34 &5 IC20ppmfor4OmL 2 2 6 5 10011C20P40M © 0 O
~~~~~~ v2.0 10 1 Done O 7/11/03 15:10 USER1 blank Blank ICRanges 34 &5 IC20ppmfor4OmL 2 2 6 6 10011C20P40M 0 O O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:14 USER1 11C3 IC Range 20-200ppm C IC20ppmfor4OmL 2 2 1 1. 61C20P40M 05 0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:18 USER1 11D3 ICRange 20-200ppm C IC20ppmfor4OmL 2 2 1 1 7 1C20P40M 05 0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:23 USER1 « 1.10E+04 IC Range 20-200 ppm C IC 20ppmfor40mL 2 2 1 1 8 1IC20P40M 05 0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:27 USER1 11F3 IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 1 1 91C20P40M 05 .0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:32 USER1 12C3 IC Range 20 -200 ppm C IC 20ppmfor40mL 2 2 1 1 10 IC20P40M 65 0 0
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:36 USER1 12D3 IC Range 20-200 ppm C IC 20ppmfor4OmL 2 2 1 1 111C20P40M 05 O O
~~mnm~2.0 0 1 Done 0 7/11/03 15:40 USERH1 1.20E+04 IC Range 20 - 200 ppm C IC 20ppmfor4OmL 2 2 1 1 121C20P40M 05 0 O
~~~~~ ~v2.0 0 1 Done 0 7/11/03 15:45 USER1 12F3 IC Range 20-200 ppm C IC20ppmfor40mt 2 2 1 1 13 1C20P40M 05 0 O
~~~~~~ v2.0 0 1 Done 0 7/11/03 15:49 USER1 10 ppm IC Range 20-200 ppm C IC20ppmfor4OmL 2 2 1 1 141IC20P40M 05 0 O.
~~~~~~ v2.0 4 1 Done 0 7/11/03 15:54 USER1 ccv 50 ppm IC Range 20 -200 ppm C IC 20ppm for40mL 2 2 1 1 151C20P40M 05 0 O
‘
O\
20 21 22 23 24 25 26 27 28 29 30 31 32 - 33 34 35 36 37 38 39 2
0 1 020 0 O 05 5847 6.341 107 2100141 8.7506 0.4375 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111411 ‘~))
0 1 020 0 0O 05 4563 5063 106 731704 3.0488 0.1524 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111414 C
0 1 020 0 O 05 4434 4933 87 149064 0.6211 0.0311 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111418
01 020 0 0 05 4405 4905 78 98895 0.4121 0.0206 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111421 (\
0 1 020 0 0 05 4396 4895 81 97404 0.4059 0.0203 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111425 Q
0 1 020 0 O 05 4349 4847 74 74985 0.3124 0.0156 0 2.40E+05 2/16/97 12:24 0 0 7111409 7111428
5 005 010 0 1 3.855 485 81 213686 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111432 LU
5 005 010 0 1 3.834 4829 123 2776849 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111436
5 0 05 010 0 1 3.865 4.862 141 6904301 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111440
5 005 010 0 1 3.855 4.853 158 13627824 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111445
5 0 05 010 0 1 3.977 4.976 177 28738549 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111450 {\
5 0 05 010 0 05 4136 4634 83 212917 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111455 Q
5 0 05 010 0 05 3954 4453 86 193775 0 0 0 0.00E+00  1/1/70 0:00 0.19066 14263035 7111409 7111458
5 005 010 0 0.5 3.887 4387 86 192467 0 0 0 0.00E+00  1/1/700:00 0.99904 -113970 7111409 7111500
~ 5.0 05 010 0 05 3.872 437 87 192244 0 0 0 0.00E+00  1/1/70 0:00 0.99904 -113970 7111409 7111503
5 0 05 010 0 05 3.866 4.365 87 193241 0 0 0 0.00E+00  1/1/700:00 0.99904 -113970 7111409 7111506
5 0 05 010 0 05 3.869 4.367 86 192891 0 0 0 0.00E+00  1/1/700:00 0.99904 -113970 7111409 7111508
5 005 010 0 1 387 4.865 110 1268790 3.7679 7.5357 192792 2.86E+05 7/11/03 1510 0.99904 -113970 7111409 7111511
5 005 010 0 1 3859 4.853 119 1890989 5.9466 11.8932 1982792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111516 &
5 005 010 0 1 3.884 4.879 127 3100282 10.1812 20.3625 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111408 7111520
5 005 010 0 1 3.953 4.948 137 5195132 17.5168 35.0337 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111524 :
5 005 010 0 1 3983 4.982 108 1282093 3.8144 7.6289 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111529 ,
5 005 010 0 1 3956 4.955 117 1940850 6.1212 12.2424 192792 2.86E+05 7/11/03 1510 0.99904 -113970 7111409 7111533
5 005 010 0 1 3.969 4.966 128 3147248 10.3457 20.6914 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111537
5 005 010 0 1 3.987 4.983 138 5192845 17.5088 35.0176 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111542
5 0 05 010 0 1 4022 5021 113 1597680 4.9195 9.8391 192792 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111547
5 005 010 0 1 3943 4941 142 6869293 24.4535 48.907 -113970 2.86E+05 7/11/03 15:10 0.99904 -113970 7111409 7111551
—
v N
w
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Inorganic Carbon (IC) Analysis

- Range 20 ppm to 200 ppm IC

NpCA series 11 and 12 experimental solutions

IC Standard Data

IC Std IC expected Raw Data
(ppm) mass (ug)

0 0 213686
20 10 2776849
100 50 13627824

200* 100 28738548

*200 ppm (100 ug) cal point not used since inclusion resulted in r2 of 0.9991 and samples under 50 ppm

IC Calibration Curve

2.00E+07
y =269138x + 156703
5 R? = 0.9999
s
& 1.00E+07
o
g
©
0.00E+00 T T 1 1 T
0 10 20 30 40 50 60
Inorganic Carbon Expected Mass (ug)
o
IC Sample Data
Sample Raw Data mass# conc*
ID (ug) IC (Ppm)
11C3 1268790( 4.13203264 8.2641
11D3 1890989 6.44385408| 12.8877
11E3 3100282| 10.937062] 21.8741
11F3 5195132| 18.7206154| 37.4412
12C3 1282093| 4.18146081 8.3629
12D3 1940850| 6.62911592| 13.2582
12E3 3147248 11.1115673| 22.2231
12F3 5192845| 18.7121179] 37.4242
10 ppm 1697680| 5.35404514| 10.7081
ccv 50 ppm 6869293| 24.9410711] 49.8821

# Using calibration y intercept in calculation

* Calculated by dividing the mass by the volume of sample (0.5mL)

Cov T %4’0&]/ - 7
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GEOCHRON LABORATORIES a diision of
KRUEGER ENTERPRISES, INC. '

' . .

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: ived:
uomitted by Bradley Werling Date Received: 44 /0402
Southwest Research Institute Date Reported:
Center for Nuclear waste Regulatory Analyses . 06/10/03
6220 Culebra Road Your Reference:
San Antonio TX 78238-5166 PO 370211N
Our Lab. Your Sample
Number Number Description sD* 5o
CHOR- 108740 CNWRA30 10-3-02 Water =21 -3.7
CHOR- 108741 CNWRA31 10-3-02 Water -19 -3.9
o
*Unless otherwise noted, analyses are reported in %. notation and are computed as follows:
SRample o = [ Poampie ] x 1000
Rslandard
Where: And:
DIH standard is SMOW DiHgtandard = 0.000316°*

B0/®0  standard is SMOW 801" 0gtandarg = 0.0039948"*

**Double atom ratio

CoNT . Bur
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GEOCHRON LABORATORIES a division of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 + U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: Date Received:
Bradley Werling 1‘1 /04/02
Southwest Research Institute Date Reported:
Center for Nuclear waste Regulatory Analyses Your Referen&8/10/03
6220 Culebra Road
San Antonio TX 78238-5166 PO 370211N
Our Lab. Your Sample
Number Number Description 8"t
CR- 108740 CNWRA30 10-3-02 Dissolved Inorganic Carbon 74
CR-"108741 CNWRA31 10-3-02 Dissolved Inorganic Carbon -7.5

*Unless otherwise noted, analyses are reported in %. notation and are computed as follows:

Where:

8 Csample e = [

Be/2C standard is PDB

Bei 12Csample

Ber 12Csnandam:i

—1})(1(!)0

And:

BC/12G standard = 0.011237
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7/24/03 9:41:37 AM
‘Protocol# 15 - Pa_Np Exp AB.lsa

QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 1

User: Bertetti e

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\20030723_1725.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB\Np Pa_AB.021

Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa reom——

Count Conditions-

Nuclide: Manual Np/Pa !
Quench Indicator: SIS
External Std Terminator (sec): n/a -
Pre-Count Delay (min): 0.00
Alpha/Beta Standards:
Count Time (min): 120.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1 .
#Vials/Sample: 1 Calculate % Reference: Off ) I

Background Subtract: On -~ 1lst Vial
Low CPM Threshold: Off s
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 145

Regions L UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st vial 0.00 s
Beta B 0.0 2000.0 1st Vial 0.00
Alpha 100.0 400.0 lst Vvial 2.00

Count Corrections-
Static Controller: On Luminescence Correction: Off | ——
Colored Samples: n/a Heterogeneity Monitor: n/a

Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off e erenirom
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: 19.63 Date Processed: 7/23/03 5:25:07 PM o
14C Chi Square: 29.53 Date Processed: 7/23/03 5:25:07 PM

3H E~2/B (1-18.6 keV): 274.98 Date Processed: 7/23/03 5:25:07 PM

14C E~2/B (4~156 keV): 532.44 Date Processed: 7/23/03 5:25:07 PM

3H Efficiency (0-18.6 keV): 65.83 Date Processed: 7/23/03 5:25:07 PM

14C Efficiency (0-156 keV): 96.32 Date Processed: 7/23/03 5:25:07 PM

IPA Background Date Processed: 7/23/03 5:25:07 PM

3H Background CPM (0-18.6 keV): 15.78 Date Processed: 7/23/03 5:25:07 PM
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17/24/03 9:41:37 AM

QuantaSmart (TM) - 1.31 - Serial# 405314
¥

‘Protocol# 15 - Pa_Np Exp AB.lsa

14C¢ Background CPM (0-156 keV): 22.67

3H Calibration DPM: 285000

3H Reference Date:

10/29/99

14C Calibration DPM: 134100

Cycle 1 Results
S# Count Time

MESSAGES
1 120.00
B
2 35.07
3 29.72
4 32.84
5 30.93
6 32.17
7 32.33
8 29.30
9 32.54
10 33.05
11 30.01
12 30.24
13 32.05

Missing vial 14.
Missing vial 15.
Missing vial 16.
Missing vial 17.
Missing vial 18.

19 37.05
20 36.63
21 35.78
22 38.22
23 38.39
24 38.36
25 38.63
26 39.24
27 40.08
28 38.76
29 37.51
30 38.61
31 0.47
32 0.48

CPMA A:25%

20.33 4.05
92.36 3.98
129.97 3.52
105.40 3.79
130.65 3.44
136.12 3.30
141.00 3.22
131.10 3.52
164,02 2.95
151.83 3.05
154.51 3.17
135.29 3.41
161.91 2.99
107.76 3.53
110.05 3.51
105.97 3.63
100.13 3.64
120.20 3.26
106.83 3.49
126.29 3.15
114.61 3.31
132.91 3.01
128.27 3.12
124.53 3.22
123.98 3.19
17549.88 2.20
20467.17 2,02

Page # 2 |

Date Processed: 7/23/03 5:25:07 PM
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7/29/03 5:16:37 PM
- Protocol# 15 - Pa_Np Exp AB.lsa

QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 1

User: Bertetti

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta
Report Name: Np_Pa Exp . ] . B
t Data Path: C:\Packard\Tricarb\Results\BertettilPa Np Exp_.
ggapﬁesults Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np Exp AB\20030728 1048.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB\Np Pa AB.022

Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp_ AB.lsa

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00
Alpha/Beta Standards:
Count Time (min): 120.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off )
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 145

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vvial 0.00
Beta B 0.0 2000.0 1st V%al 0.00
Alpha 100.0 400.0 1st Vvial 2.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (ngec): 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 Reference Time

IPA Block Data
Software Version IC: 2.11
Software Version EC: 1.31
Instrument Model: Tri—Carb4gégg£R
r nt Serial Number:
gﬁsghgmgquare: 20.76 Date Processed: 7/28/03 10:48:55 AM
14C Chi Square: 16.26 Date Processed: 7/28/03 10:48:55 AM
3H E*2/B (1-18.6 keV): 294.16 Date Processed: 7/28/03 10:48:55 AM
14C E~2/B (4-156 keV): 542.29 Date Processed: 7/28/03 10:48:55 AM
3H Efficiency (0-18.6 keV): 65.82 Date Processed: 7/28/03 10:48:55 AM
14C Efficiency (0-156 keV): 96.41 Date Processed: 7/28/03 10:48:55 AM
IPA Background Date Processed: 7/28/03 10:48:55 AM )
3H Background CPM (0-18.6 keV): 14.85 Date Processed: 7/28/03 10:48:55 AM

_
|

[S—

]

I

143

20 \Bu\\g 0L ¢ onk % B

7/29/03 5:16:38 PM

QuantaSmart (TM) - 1.31 - Serial# 405314

Page # 2

Protocol# 15 - Pa_Np_Exp AB.lsa

14C Background CPM (0-156 keV): 22.30 Date Processed: 7/28/03 10:48:55 AM

3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100

Cycle 1 Results

S# Count Time CPMA ~ A:28% | CPMB B:28%
MESSAGES
1 120.00 19.50 4.13 23.68 3.75
B
2 29.23 141.74 3.36 . 142.46 3.40
3 28.15 147.46 3.35 148.12 3.39
4 32.46 130.28 3.36 131.07 3.40
5 30.51 158.15 3.09 158.00 3.14
6 31.42 158.92 3.04 158.79 3.09
7 32.80 158.55 2.98 158.64 3.02
8 30.05 158.04 3.12 158,62 3.16
9 31.56 186.17 2.78 186.40 2.81
10 33.83 169.86 2.83 170.41 2.86
11 30.38 170.89 2.97 171.16 3.00
12 30.29 162.80 3.05 163.35 3.09
13 31.79 181.35 2.81 181.07 2.85
Missing vial 14.
Missing vial 15.
Missing vial 16.
Missing vial 17.
Missing vial '18.
19 36.31 127.90 3.21 128.54 3.26
20 35.43 130.57 3.21 131.05 = 3.26
21 34.92 126.61 3.29 126.98 3.35
22 37.25 116.45 3.35 116.30 3.42
23 36.95 131.27 3.14 131.86 3.18
24 38.00 126.39 3.17 126.40 3.22
25 38.71 138.42 2.98 138.76 3.02
26 38.94 132.53 3.04 132.85 3.09°
27 39.63 145.73 2.86 145.92 2.90
28 38.74 145.37 2.89 145.87 2,93
29 38.79 139.82 2.96 140.10 3.00
30 40.50 133.61 2.97 134.08 3.02
31 0.47 17661.35 2.20 17663.56 2.20
32 0.51 7890.30 3.16 7890.05 3.16
Missing vial 33.
Missing vial 34.
Missing vial 35,
Missing vial 36.
Missing vial 37.
38 34.57 116.60 3.47 117.03 3.53
39 28.69 157.29 3.20 157.57 3.24
40 32.77 134.67 3.28 134.88 3.33
41 30.73 162.73 3.03 163.05 3.07
42 31.80 164.90 2.96 164.78 3.00
43 32.72 160.36 2,97 161.01 3.00
44 30.52 163.30 3.04 163.68 3.08
45 33.01 189.95 2.69 189.87 2.72
46 33.62 177.17 2.77 177.01 2.81
47 29.65 182.25 2.90 183.27 2.92
48 29.79 161.03 3.10 161.42 3.14
49 31.62 185.05 2.78 185.37 2.82

Missing vial 50.
Missing vial 51.
Missing vial 52.
Missing vial 53.

CPMa

0.

341.
355.
307.
327.
317.
304.
332.
316.
295,
328,
329.
314.

275.
281.
286.
268,
270.
262.
258,
256.
252.
257.
257.
246.
21601.
19799.

288.
348.
304.
325,
314.
305.
327.
302.
297,
336.
335.
315.

alpha2s$%
29.49

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.98
1.99

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

User: Bertetti

8IS

778.7

blank

240.5 Np(gliCib
226.4 NpCallCZ b
222.2 NpCa it LS b
213.6 NpCall Dt b
202.6 NpcallD2Z b
213.6 NpCati03y

223.1NpCallElh
205.6MPCA((€2b
214.3 NpCo UE3 b
214.3 NpcaltFlp
220.7TNp (s WF2 b
210.2 NpCa (1F3

237.4 Npnl2elh

218.5NPCgi’LCJLb
216.0 NDC-O- \2L3%

212.4 NpCal2 0l b
219.9 Npai2 02 b
208.4 hple 12 D3 b
216.2NpCc (2E\ b
217.2 08 0ce \2E2 ©
211.8 M‘PC—'CA'ZES&)
233.4Np Coalli
213.0NpClatr £ 2
224.6NpCainF3 b6
192.1 4, Abi
241.8 4 Ab2

250.1 NplatiCla
237.5Nplali €2 ¢
246.8NpCai\ (3 o
237.0 NPU\H Pla
223.2NpCa il D2¢
233.2 pla 1 03 a
236.30pCall ENG
213.9NpC L E2 0
218.10plalt 3,
242.90pCa WL g
237.0NpC i\ F2,
238.1{\)9(_,;,_“ 34

. S

|-
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A0 Qu&\\’/ O3 _conk /@43

7/29/03 5:16:38 PM - QuantaSmart (TM) - 1.31 - Serial# 405314 Page % 3
o Protocol# 15 - Pa_Np_Exp_AB.lsa User: Bertetti
]
Missing vial 54. N CallCia
- 55 35.72 126.66 3.26 126.32 3.32 279.68 2.00 215.3 \P A a
56 35.49 136.26 3.13 137.10 3.17 281.41 2.00 241. AMokv"l e
57 35.76 127.40 3.24 127.72 3.30 279.26 2.00 244.8 Nplaitlioe
- ‘58 38.46 119.92 3.25 119.90 3.31 259.63 2.00 241. ZNDU (WRSLY:N
59 37.96 135.74 3.04 135.97 3.09 263.08 2.00 236. 3N0(o\1 02¢
60 38.55 132.98 3.05 133.24 .3.10 259.07 2.00 236.8 NpCail D3¢
- 61 .. 39.25 140.50 2.93 140.53 2.98 254 .50 2.00 219. SMPQQ\'LE&Q
62 39.41 134.09 3.01 134.46 3.05 253.41 2.00 236. 3}Qp&c (2 ET e
63 39.20 146.75 2.86 147.27 2.90 254.72 2.00 238. 8[\)9 e\ LESa
- 64 38.78 147.18 2.87 147.96 2.91 257.51 2.00 250. 2)\)p(c81¢(a
65 38:10 146.30 2.90 146.72 2.95 262.08 2.00 237.2NpCaiLFea
J— 66 39.01 142.48 2.92 142.59 2.96 256.01 2.00 234.5[\),0(‘_0.\7,;«‘30\
67 0.47 17784.76 2.19 17786.96 2.19 21588.98 1.99 206.4 46 Aal
68 0.48 20718.00 2.01 20717.99 2.01 20995.45 1.99 242.5ubAal

%\ \\u\u @2 (%
f /4
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V\/\Q—G&)J\eé‘ Hl\ =2 QOo ok DO gm

( encen) CeNon 'f\{\mm\,«fv down 4o 16N
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Task Order: 030714-6

Sample ID
PB2-503-1D
Client: Division 20
Date Received: 07/14/03

Project No.: 20.06002.01.141

SRR: 24617

Lab System ID: 230256

Sample Reporting

Analysis Result (mg/1.) Limit (mg/L)
Bromide 0.167 0.1
Chloride 19.7 2,0
Fluoride 2.08 0.1
Nitrate-N 0.141 0.1
Nitrite-N <0.1 0.1
Phosphate-P 0.0578 0.01
Sulfate 463 40.0

\

—
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SOUTHWEST RESEARCH INSTITUTE —
DUPLICATE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Client: Division 20

Date Received: 07/14/03

Sample ID frormemes
PB2-503-1D

Project No.: 20.06002.01.141 -

Task Order: 030714-6 SRR: 24617
Lab System ID: 230256
Sample Duplicate
Analysis Result (mg/L) Result (mg/L) RPD
Bromide 0.167 0.191 13.4%
Chloride 19.7 20.1 2.01%
Fluoride 2.08 2.06 0.97%
Nitrate-N 0.141 0.135 4.35%
Nitrite-N <0.1 <0.1 0.00%
Phosphate-P 0.0578 0.0599 3.57%
Sulfate 463 446 3.74%

SOUTHWEST RESEARCH INSTITUTE —

MATRIX SPIKE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

" Matrix: Water

Client: Division 20

Date Received: 07/14/03

Sample ID —
PB2-503-1D ‘

Project No.: 20.06002.01.141 e

Task Order: 030714-6 SRR: 24617
Lab System ID: 230256
Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Bromide 0.167 3.63 4.00 86.6%
Chloride 19.7 58.5 40.0 97.0%
Fluoride 2.08 3.03 1.00 95.0%
Nitrate-N 0.141 0.928 0.904 87.1%
Nitrite-N <0.1 1.21 1.00 121%
Phosphate-P 0.0578 0.263 0.200 103%
Sulfate 463 2044 1600 98.8%
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SAMPLE ANALYSIS DATA,SHEET

. Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Water

Task Order: 030714-6

Lab System ID: 230257

SOUTHWEST RESEARCH INSTITUTE

Sample ID ;
PB4-503-1D .

Client: Division 20

Date Received: 07/14/03

Project No.: 20.06002.01.141

SRR: 24617

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

- Bromide <0.1 0.1
Chloride 3.50 0.1

J— Fluoride 0.742 0.1

Nitrate-N <0.1 0.1
Nitrite-N <0.1 0.1

- Phosphate-P 0.0112 0.01
Sulfate 112 0.1

SAMPLE ANALYSIS DATA SHEET

SOUTHWEST RESEARCH INSTITUTE

Sample ID
Pocos-503-1D

Client: Division 20

Date Received: 07/14/03

Project No.: 20.06002.01.141

SRR: 24617

o
~ ‘].ab Name: Southwest Research Institute
- Lab Code: SwWRI
. Matrix: Water
Task Order: 030714-6
Lab System ID: 230258
B Sample Reporting
Analysis Result (mg/L) Limit (mg/L
o Bromide <0.1 0.1
Chloride 4.14 0.1
- Fluoride 1.37 0.1
Nitrate-N 1.15 0.1
- Nitrite-N <0.1 0.1
Phosphate-P 0.0107 0.01
Sulfate 66.0 2.0

G hoe 23

CorT”

Bhw

SOUTHWEST RESEARCH INSTITUTE

LABORATORY CONTROL SAMPLE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Task Order: 030714-6

Lab System ID: NA

Sample ID
LCSwW

Client: Division 20

Date Received: NA

Project No.: 20.06002.01.141

SRR: 24617
Sample True

Analysis Result (mg/L) Value (mg/L) Recovery
Bromide 406 400 102%
Chloride 202 200 101%
Fluoride 101 100 101%
Nitrate-N 89.9 90.4 99.4%
Nitrite-N 106 100 106%
Phosphate-P 2.40 2.31 104%
Sulfate 394 400 98.5%

NA- Not Applicable.

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Task Order: 030714-6

Lab System ID: NA

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Bromide <0.1 0.1
Chloride <0.1 0.1
Fluoride <0.1 0.1
Nitrate-N <0.1 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.01 0.01
Sulfate <0.1 0.1

NA- Not Applicable.

SRR: 24617

Sample ID
Client: Division 20

Date Received: NA

Project No.: 20.06002.01.141
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SAMPLE LIST/CHAIN OF CUSTODY

Requested Turnaround:

Div 01 COC Form 01-01-001, Rev 8/02

ST r T

§ 2 \-3’? N CQ*/ e/ (DI _ Southwest Research Institute - gm‘;ﬁ: @
5 o . ) Chemistry and Chemical Engineering Division e
23 CNW A diy 22 6220 Culebra Road Q@  Other: D
5 San Antonio, Texas 78238-5166
l/)‘ O C 7 Client Purchase Order/Other ID Site/Zone ID SwRI Contact
z J
> Analyses Requested 1L o Dannann ;
° o REMARKS -
£ E - ﬁ Preservatlon
= = S L a=HClto pH <2 O
. : 2 r b = HNOj; to pH <2
il ¢ (23
= 2 2 2 - \g ¢ =H:80,to pH <2 VQ
8z| 8 g | 2| 8 | = d = NaOH to pH >12
28l 2l S |28 |-< Cool (4°C42°C
%E 3 E g § - { < ~ O‘t)r?elf(s ecufy)
Sample ID SE| & e B - \8 ‘2 7 @ P }‘(\
I \PARTa NER W 1 W Y, \ x/m ( Locr Slode
el (VD || \ led - USe o
S Nabio 112 I 7 P:OO(D\/_‘X(C‘L(
Mel (Ot L (b,L Qlecs
NMAkLOLS X _ i
~ /\) [[)t (Q * P(Y_.‘ V//)ﬂr_(;’(
NGO T % A 21973
Netia1-(8 ~ Y \
AINCUORE ! S Paul Rededdy
Loy M pd AR | _
Matrix Types: Sample Types: i Relmqulshedwnl/&gnature) / . Date Time
A - Air D - Duplicate %
B - Biota ER - Equipment Rinsate Q [ATAY Q)( O\ '
D - Dust ES — Environmental Sample Received by (Print/Signature) v Date Time
E - Emission/Stack FB - Field Blank
L - Liquid FD — Field Duplicate
P - Product MS —~ Matrix Spike Relinquished by (Print/Signature) \“\ Vot Date Time
Sd - Solid MSD — Matrix Spike Dup . o :
S - Soil TB — Trip Blank \,
SED — Sediment
T - Tissue Received by (Print/Signature) Date Time
W - Water
WP - Wipe
Temp: 272 6C_ Therm#: 9™ . - -
Comments: ! Relinquished by (Print/Signature) Date Time
551135
Div 01 COC Form 01-01-001, Rev 8/02
S N R D E R S A A R (N R U H N A R B R
3 ! i
o N T T A I O R | IR
3 ( Q , "'SAMPLE LIST/CHAIN OF CUSTODY Requested Tumnaround:
‘z% 2 \5 ¢ nﬂ ! G)( QLN Southwest Research Institute o gvvgeekk: ( )
ce _ Chemistry and Chemical Engineering Division " e
2y CNW RA — Ay 4o, 6220 Culebra Road G Other: 63
B A 6 -7 _ San Antonio, Texas 78238-5166
Client Purchase Order/Other ID’ Site/Zone ID SwhlI Contact
O £y : S o) o
Analyses Requested - M { kQ Oc(y-(wa ) S
® @ ] 6\ ) REMARKS
2 g Preservation
r = 2 H — a=HClto pH <2
y % £ @ -2 “j b = HNOs to pH <2 O
’ 2 2 ® 2 2 |~ _ ¢ =H,S0,to pH <2
cg%: ° = = 8 =T —J§ -d =NaOH to pH >12 ()3
28 2 % 2 8 3 A (__-‘ e = Cool (4°C2°C)
N Sampie ID 3E| & = 3 - v (D= Other (specifyp) 5~
T -~ Fo
- NO\L\QI- Zl W0 \N [ X Nudecr Safe*x,, M
-\ OL(O’-—ZFL - X e\cle é"‘ QAN %
P\)O\L—__\OJ—?'S A A oppesPricle +
t M&L\.O,\—-(ZL{ % Cﬁ}* {‘)J [2X¢ QA\)WB \
No LiO1-25 NV
S elio)-A ) T8C  Senmle
NN L O3 K~ A rswn «2(93
\ T ) 2
N o O]-C \)C e
TNl 00 , i D / Cr\ Bortodd
NMNoL OB &7 /A 5223
Matrix Types: Sample Types: Relinquished by (Pnnt/Slgnature) Date Time
A= Air D - Duplicate / %
B — Biota ER - Equipment Rinsate C NN ( > / DD
D - Dust ES ~ Environmental Sample Received by (Print/Signature) Date Time
E ~ Emission/Stack FB — Field Blank
L - Liquid FD - Field Duplicate
P — Product MS ~ Matrix Spike Relinquished by (Print/Signature) Date Time
8d - Solid MSD - Matrix Spike Dup
S - Soil TB -~ Trip Blank
SED - Sediment .
T - Tissue Received by (Print/Signature) Date Time
W - Water
WP - Wipe :
1 Temp:  27°C Therm #: 02
Comments: | Relinquished by (Print/Signature) Date Time -
556 /135

14°1"

GGl



T R R R

A

|

I

N

oG

ey = SAMPLE LIST/CHAIN OF CUSTODY Requested Turnaround:
@ " -
§ % \)P NN 'S:%.r_ @ (Q AN Southwest Research Institute gw::&
ragl - Chemlstry and Chemical Engineering Division
23 (NW RA - Ay 20 6220 Culebra Road U Other O
5 b e~ San Antonio, Texas 78238-5166
\ c\ D) 7 Cllent Purchase Order/Other ID Site/Zone ID SwRI Contact (ﬁ
=
8
°© Analyses Requested M \(\Q DG Vo N
o REMARKS )>
£ g -3 Preservation &
© £ H t
S E S a=HClto pH <2 ~
'§ ‘§ 0 |2 I b = HNO; to pH <2 L/O
5 = 2 © § 2 ~ - ¢ =H;S0;to pH <2
SE| S Ste| § x> g . S d = NaOH to pH >12
%‘.E é. & é_ S ~ i e = Cool (4°Cx2°C) O
Sample ID BE| & 2 1 3] 2185 ( (o Other (SPef'\fyz\ Ao l/\)
N S 1
f\\u L\v‘\' E /1’7\'0) \ A ‘ ~r Moucleoeo S Codag
\ { T . [ A
AL / j { S 4 (elaled — S0 8
™~ \(5 A(?‘_ J/ . _ >< A/ ﬂ.ﬂ(f\lﬁ\(p/;r‘lp Q 5
O;/m(ﬁAUf?F <
,‘D oC-Ne [ G S
BLawn
’ ‘[\7((]3 N
Pacl Boclefl, |
. | 2
Matrix Types: Sample Types: Relinquished by (Print/Signature) Date Time . -
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P.O. Box 4300 - 185 Concession St.

Lakefield - Ontaric - KOL 2HO

Phone: 705-652-2038 FAX: 705-652-6441
Southwest Research Institute

Attn : Bradley Werling bwerling@swri.org

Tuesday, August 12, 2003
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Date Rec. : 17 July 2003
6220 Culebra Road LR Report: CA4383-JULO3 5 )
San Antonio, TX, 78238-5166 Reference: PO#3702460
USA
Copy: #2
Phone: 210-522-6565 Py
Fax: )
CERTIFICATE OF ANALYSIS N
Final Report
Analysis 1: 2: 3: 4: 5: 6: 7 8: 9: 10: 11: 12: 13: 14: Q
Analysis  Analysis CNWRA1 CNWRA2 CNWRA3 CNWRA4 CNWRAS5 CNWRA6 CNWRA7 CNWRAS8 CNWRAY9 CNWRA 10 CNWRA 11 CNWRA12
Date Time
-
Sample Date & Time 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03
Temperature [°C] nen -— 25.5 25.5 255 25.5 25.5 255 25.5 255 25.5 25.5 25.5 255
Silver {mg/L} 30-Jul-03 11:00 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Aluminum [mg/L] 30-Jul-03 11:00 0.013 0.006 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 0.004 \%
Arsenic [mg/L] 30-Jul-03 11:00 < 0.005 0.010 0.011 0.012 0.005 0.007 < 0.005 < 0.005 <0.005 <0.005 < 0.005 0.012
Barium {mg/L] 30-Jul-03 11:00 < 0.001 0.005 0.008 0.010 0.005 0.005 0.012 0.011 0.006 0.007 0.009 0.012 ‘ \
Beryilium [mg/L] 30-Jul-03 11:00 <0.005 %<0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 < 0.005
Boron [mg/L] 21-Jul-03 08:23 <0.05 0.16 0.13 0.13 0.15 0.15 0.15 0.15 0.14 0.14 O.ii 0.13 '
Bismuth [mg/L] 21-Jul-03 08:23 <0.05 <0.05 <0.05 < 0.05 <0.05 < 0.05 < 0.05 <0.05 <0.05 < 0.05 <0.05 <0.05
Calcium [mg/L] 21-Jul-03 08:23 5.08 9.62 13.3 14.8 19.6 14.8 247 171 19.3 18.1 15.1 12.5
Cadmium [mg/L} 30-Jul-03 11:00 0.0002° <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt [mg/L] 30-Jul-03 11:00 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Chromium [mg/L] 30-Jul-03 11:00 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Copper [mg/L] 30-Jul-03 11:00 0.0027 <0.0008 <0.0008 <0.0008 0.0015 0.0034 0.0017 - <0.0008 <0.0008 <0.0008 <0.0008 <0.0008
Iron [mg/L] 21-Jul-03 08:22 <0.05 < 0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 0.15 0.16 0.13 0.07 < 0.05
Potassium [mg/L] 21-Jul-03 08:22 5.67 2.17 6.71 6.72 5.97 6.53 6.76 6.52 6.54 6.25 6.36 6.48
Lithium [mg/L] 30-Jul-03 11:00 < 0.004 0.060 0.039 0.038 0.037 0.039 0.037 0.036 0.035 0.036 0.036 0.040
Magnesium [mg/L] 21-Jul-03 08:22 0.95 0.15 2.05 2.29 2.94 2.58 3.44 272 3.06 2.90 2.71 1.96
Manganese {mg/L} 21-Jul-03 08:22 < 0.002 0.005 0.006 < 0.002 0.003 0.003 <0.002  0.022 0.022 0.026 0.018 0.024
Molybdenum [mg/L] 30-Jul-03 11:00 <0.0003 0.0065 0.012 0.0086 0.0070 0.018 0.0051 0.0067 0.0048 0.0060 0.0066 0.016
Sodium [mg/L] 21-Jul-03 08:21 51.0 65.2 46.6 457 38.8 45.5 42.2 41.8 39.1 39.8 404 496
) Page 1 of 2
Accredited by the Standards Council of Canada and CAEAL for specific registered tests.
Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in full or in part is prohibited without prior written approval.
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SGS Lakefield Research Limited v f E i ! ! , |
P.O. Box 4300 - 185 Concession St. : ' i | | |
Lakefield - Ontario - KOL 2HO LR Report ; CA4383-JUL ‘
: 03
/ Phone: 705-652-2038 FAX: 705-652-6441
Analysis 1: 2: 3
° . . 4: 5: 6: 7: "
Analysis-  Analysis CNWRA1 CNWRA2 CNWRA F : 8: 9: 10: 11: 12: : : 3")
. 3 CNWRA4 CNW » : 13: 14:
Date Time RAS5 CNWRA6 CNWRA7 CNWRAS8 CNWRA9 CNWRA 10 CNWRA 11 CNWRA 12 —
Nicke! [mg/L] 30-Jul-03 11:00 <0 '
: .001 < 0.001 < 0.001 < 0.001 .
Lead [mg/L] 30-Jul-03 11:00 0.0004  <0.0002 <0.0002 <0.0002 <<006%%12 B " o001 = 9.001 =0.001 = 0.001 < 0.001 < 0.001 %
Antimony [mg/L] 30-Jul-03 11:00 <0.0004  0.0005 0.0004 0 6004 < 0. oy oo 0.0004 0.0002  <00002 <00002  <0.0002 C? |
Selenium [mg/L] 30-Ju-03 1100 <0005 <0008 <.0 oo ) .0 o : 0.0004 0.0007 <0.0004 <0.0004 <0.0004 <0.0004 < 0.0004 < 0.0004
Silicon [mg/L] 21 ui-03 0821 <0.05 v23 26-3 ) 2% 1 2(;0205 < ;)‘;005 < 0.005 <0.005 < 0.005 < 0.005 < 0.005 < 0.005 Q
Ti : ; ‘ . . 2 248 18.
in [m'g/L] 30-Jul-03 11:00 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 5 21.3 20.1 21.9 25.1 t
Strontium [mg/L] 30-Jul-03 11:00 0.0022 0,026 0080 e ) . . < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Titanium [mg/L] 30-Jul-03 11:00 <0.003 < 0.003 < 0 003 < 0 003 < 60(:(;3 o o s 0.088 0079 0.063 0.057 J
Thallium {mg/L] 30-Jul-03 11:00 <0002 <00002 <0.0002 <o (-)002 5 (-)002 <0.003 < 0.003 < 0.003 < 0.003 <0.003 < 0.003 < 0.003
Uranium [mg/L] 30-0u1-03 11:00 <00002  0.0024 00009 . 6010 ) 0.005 <0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 <0.0002 <0.0002
Vanadium [mg/L] 30-Jul-03 11:00 <00005  0.002 2 . 0.0009 0.0011 0.0005 0.0006 0.0006 0.0004 0.0009
T . .0024 0.0058 0.0060 0.0037 0.0035 0.0031 0 N
ungsten [mgiL] 0005 1100 <0000 00t Gom sl 0007 0 : 0020 00018 00017 00022  0.0071 3
Yttrium [mg/L] 30-Jul-03 1100 <00001 <0.0001 <0000 < 0 ot < 0 " 0.0010 0.0007 0.0009 0.0006 0.0006 0.0007 0.0028 P
Zinc [mg/L} 30-Jul-03 11:00 0.006 0.001 0.004 0 .006 0 61 101 Soooy ooa0n <0001 <0000t < 0.0001  <0.0001 < 0.0001
Zirconium [mg/L] 30-Jul-03 11:00 <0.0004 <0.0004 <0.0004 < 0. voos < 0-0004 (()).007 0.005 0.003 0.003 0.002 0.003 0.001 -
B . . R <
‘ 0004 <0.0004 <0.0004 <0.0004 <0.0004 < 0.0004 < 0.0004 \
/{4 f/' §
Brian Grahayh B.Sc.
¢ Pro Cogrdinator
Environmgntal Services, Analytical
x A
Page 2 of 2 8

Data reported represents the sample
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ed to SGS Lakefield Research. Reproduction of this analytical report in full or in part is '

prohibited without prior written approval.




SGS Lakefield Research Limited

P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2038 FAX: 705-652-6441

Southwest Research Institute

Attn : Bradley Werling bwerling@swri.org

Tuesday, August 12, 2003
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Data reported represents the sample submitted to SGS Lakefield Research.

Accredited by the Standards Council of Canada and CAEAL for specific registered tests.

Reproduction of this analytical report in full or in part is prohibited without prior written approval.

Date Rec. : 17 July 2003

6220 Culebra Road LR Report: CA4383-JUL03

San Antonio, TX, 78238-5166 Reference: PO#3702460

USA .

Phone: 210-522-6565 Copy: #2

Fax:

CERTIFICATE OF ANALYSIS
Final Report
Analysis 1: 2: 15: 16: 17: 18: 19: 20: 21: 22: 23: 24: 25: 26:
" Analysis - Analysis CNWRA13 CNWRA14 CNWRA 15 CNWRA16 CNWRA 17 CNWRA 18 CNWRA 19 CNWRA 20 CNWRA 21 CNWRA 22 CNWRA 23 CNWRA 24
~'Date Time
Sample Date & Time 23-Jun-03  23-Jun-03  23-Jun-03 23-Jun-03 23-Jun-03 23-Jun-03 14-Ju1-03 14-Ju1-03 14-Ju1-03 14-Jut-03 14-Jul-03 14-Jui-03
Temperature [°C] - - 255 25.5 255 255 255 255 25.5 255 25.5 255 255 255
Silver [mg/L] 30-Jul-03 11:00 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Aluminum [mg/L] 30-Jul-03 11:00 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 0.084 0.10 0.015 0.015
Arsenic [mg/L] 30-Jul-03 11:00 0.010 < 0.005 < 0.005 0.012 < 0.005 < 0.005 0.022 0.022 0.033 0.033 0.028 0.028
. Barium [mg/L] 30-Jul-03 11:00 0.027 0.026 0.026 0.008 0.026 <0.001 0.026 0.026 0.031 0.031 0.013 0.013
‘ Beryllium [mg/L}] 30-Jul-03 11:00 < 0.005 < O.OOSL <0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 < 0.005 < 0.005
Boron [mg/L] 21-Jul-03 08:23 0.14 0.24 0.24 0.14 0.23 <0.05 0.06 0.09 0.13 0.13 <0.05 <0.05
Bismuth [mg/L] 21-4ul-03 08:23 <0.05 <0.05 <0.05 <0.05 < 0.05 < 0.05 '<0.05 <0.05 <0.05 <0.05 <0.0% <0.05
Calcium [mg/L] 21-Jul-03 08:23 13.0 74.7 746 13.8 74.5 50.0 65.9 65.3 4.04 4.04 20.1 20.1
Cadmium [mg/L] 30-Jul-03 11:00 < 0.0001 < (.0001 < 0.0001 < 0.0001 < 0.0001 0.0022 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Cobalt [mg/L] 30-Jul-03 11:00 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0003
Chromium [mg/L] 30-Jul-03 11:00 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.002 0.002 0.10 0.10 < (0.001 <0.001
Copper [mg/L] 30-Jul-03 11:00 < 0.0008 < 0.0008 < 0.0008 0.0011 < 0.0008 < 0.0008 0.0009 0.0010 0.027 0.033 < 0.0008 < 0.0008
tron [mg/L] 21-Jul-03 08:22 <0.05 0.67 0.24 <0.05 0.23 <0.05 <0.05 < 0.05 <0.05 <0.05 <0.05 <0.05
Potassium [mg/L] 21-Jul-03 08:22 6.87 7.27 7.06 6.72 6.93 5.63 248 2.49 92.9 93.0 2.86 2.85
Lithium [mg/L] 30-Jul-03 11:00 0.038 0.12 0.12 0.039 0.12 < 0.004 0.033 0.033 0.24 0.25 < 0.004 <0.004
Magnesium [mg/L) 21-Jul-03 08:22 247 38.9 38.5 2.06 38.7 53.5 8.06 8.25 0.027 0.026 0.39 0.38
Manganese [mg/L] 21-Jul-03 08:22 0.018 0.016 0.013 0.006 0.013 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002 < 0.002
Molybdenum [mg/L] 30-Jul-03 11:00 0.0068 0.0032 0.0035 0.012 0.0035 < 0.0003 0.0047 0.0047 0.30 0.31 0.048 0.047
Sodium [mg/L] 21-Jul-03 08:21 44.4 80.1 791 455 79.6 5.17 267 26.5 378 377 7.19 7.47
s Page 1 of 2
Accredited by the Standards Councii of Canada and CAEAL for specific registered tests. -

Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of-this analytical report in full or in part is prohibited without prior written approval.
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' SGS Lakefield Research Limited 1 ! ; | , i

P.O. Box - i

Lack)eﬁeld ‘-‘L?(’)Or?tan?oa-5 fgfz‘ﬁgon St LR Report : CA4383-JULO3

Phone: 705-652-2038 FAX: 705-652-6441
Analysis 1: ) 2: . 15: 16: 17: 18: 19: 20: 21: 22: 23: 24: 25: 26:

ArI\)aaI)t(:ls Ar.:_?zzls "CNWRA 13 CNWRA 14 CNWRA 15 CNWRA 16’ CNWRA 17 CNWRA 18 CNWRA 19 CNWRA 20 CNWRA 21 CNWRA 22 CNWRA 23 CNWRA 24
Nickel [mg/L] 30-Jul-03 11:00 <0.001 <0.001 < 0.001 <0.001 <0.001 < 0.001 < 0.001 <0.001 0.002 0.002 0.001 0.001
Lea‘d [mgiL] 30-Jul-03 11:00 0.0003 < 0.0002 0.0002 < 0.0002 0.0002 0.0003 <0.0002 <0.0002 0.1 0.11 0.0013 0.0005
‘ Antlm?ny [mg/L] 30-Jul-03 11:00 <0.0004 <0.0004 <0.0004 0.0005 <0.0004 <0.0004 <0.0004 < 0.0004 0.031 0.032 0.0009 0.0009
S.e'lemum [mgiL] 30-Jul-03 11:00 <0.005 < 0.005 <0.005 <0.005 < 0.005 < 0.005 <0.005 <0.005 0.007 0.005 < 0.005 <0.005
S.IIICOH [mg/L] 21-Jul-03 08:21 26.0 10.3 10.5 264 10.6 <0.05 11.2 11.0 7.90 7.84 4.36 4.35
Tin [m.g/L] 30-Jul-03 11:00 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 0.003 0.004 < 0.001 <0.001
S.tron.txum [mgi/L] 30-Jul-03 11:00 0.066 0.51 0.52 0.068 0.51 0.0014 0.64 0.64 0.41 0.40 0.099 0.097
T}Eﬁn_num [mg/L] 30-Jul-03 11:00 < 0.003 <0.003 <0.003 < 0.003 <0.003 < 0.003 <0.003 <0.003 0.005 0.005 <0.003 <0.003
Thallfum [mg/L] 30-Jul-03 11:00 <0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
Uranlu.m [mg/L] 30-Jul-03 11:00 0.0007 0.0052 0.0053 0.0009 0.0051 <0.0002 0.0051 0.0051 0.13 - 0.13 0.0012 0.0011
Vanadium [mg/L] 30-Jul-03 11:00 0.0056 < 0.0009 <0.0009 0.0056 < 0.0009 < 0.0009 0.0060 0.0059 0.012 0.013 0.0014 0.0014
Tun'gsten [mg/L] 30-Jul-03 11:00 0.0016 0.0006 0.0004 0.0015 0.0004 <0.0002 0.0003 0.0002 0.0050 0.0041 0.018 0.018
Y.ttnum [mg/L] 30-Jul-03 11:00 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Z!nc [Tg/L] 30-Jul-03 11:00 0.003 0.023 0.059 0.004 0.058 0.005 0.016 0.015 0.008 0.010 0.003 0.003
Zirconium [mg/L] 30-Jul-03 ~11:00 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 <0.0004 <0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004
Brian Grgham B.Sc
ordinator
ental Services, Analytical
x Page 2 of 2
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SGS Lakefield Research Limited

P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2038 FAX: 705-652-6441

Southwest Research Institute

Tuesday, August 12, 2003

Attn : Bradley Werling bwerling@swri.org

Date Rec. : 17 July 2003
6220 Culebra Road LR Report: CA4383-JUL03
San Antonio, TX, 78238-5166 Reference: PO#3702460
USA :

Copy: #2

Phone: 210-522-6565
Fax:

CERTIFICATE

OF ANALYSIS
Final Report - QA/QC

Analysis 1: 2: 27: 28: 29:
Analysis Analysis Blank Replicate Spike
Date Time Instrument Std

Sample Date & Time
Temperature [°C] — —_— - - ——
Silver [mg/L] 30-Jul-03 11:00 < 0.0001 100% 100%
Aluminum [mg/L] 30-Jul-03 11:00 < 0.004 100% 7%
Arsenic [mg/L] 30-Jul-03 11:00 < 0.005 100% 110%
Barium [mg/L] 30-Jul-03 11:00 <0.001 100% 102%

eryllium [mg/L] 30-Jul-03 11:00 < 0.005 100% 100%
Boron [mg/L] 21-Jul-03 08:23 <0.05 95.4% - -
Bismuth [mg/L] 21-Jul-03 08:23 <0.05 102% ~—
Calcium [mg/L] 21-Jul-03 08:23 <0.05 101% -—
Cadmium [mg/L] 30-Jul-03 11:00 < 0.0001 100% 104%
Cobalt [mg/L] 30-Jul-03 11:00 < 0.0003 100% 102%
Chromium [mg/L] 30-Jul-03 11:00 <0.001 100% 99%
Copper [mg/L} 30-Jul-03 11:00 < 0.0008 100% 120%
Iron [mg/L] 21-Jui-03 08:22 <0.05 103% -
Potassium [mg/L] 21-Jul-03 08:22 <0.02 98.3% -
Lithium [mg/L] 30-Jul-03 11:00 < 0.004 100% 100%
Magnesium [mg/L] 21-Jul-03 08:22 < 0.005 99.5% -
Manganese [mg/L] 21-Jul-03 08:22 < 0.002 101% —
Molybdenum [mg/L] 30-Jul-03 11:00 <0.0003 98% 7%
Sodium [mg/L] 21-Jul-03 08:21 <0.05 103% -

Page 1 of 2
Accredited by the Standards Council of Canada and CAEAL for specific registered tests.
Data reported represents the sample submitted to SGS Lakeﬁeld Research Reproductlon of this analytical report in full or in part is prohibited W|thout prior written approval.
. NN T T
E l i . P

SGS Lakefield Research Limited
P.O. Box 4300 - 185 Concession St.

Lakefield - Ontario - KOL 2HO tR Report: CA4383-JULOS
Phone: 705-652-2038 FAX: 705-652-6441
Analysis 1: 2: 27: 28: 29:
Analysis Analysis Blank Replicate Spike
, Date Time Instrument Std
Nickel fmgiL] 30-Jul-03 11:00 < 0.001 100% 98%
Lead [mg/L] 30-J4ul-03 11:00 < 0.0002 100% 102%
Antimony [mg/L] 30-Jul-03 11:00 < 0.0004 100% 104%
Selenium [mg/L} 30-Jul-03 11:00 < 0.005 100% 100%
Silicon [mg/L] 21-Jul-03 08:21 <0.05 106% -
Tin [mg/L] 30-Jul-03 11:00 < 0.001 100% -
Strontium [mg/L] 30-Jul-03 11:00 < 0.0002 100% 104%
Titanium [mg/L] 30-Jul-03 11:00 < 0.003 100% -
Thallium [mg/L] 30-Jul-03 11:00 < 0.0002 100% 101%
Uranium [mg/L] 30-Jul-03 11:00 < 0.0002 100% 101%
Vanadium [mg/L] 30-Jul-03 11:00 < 0.0009 98% 105%
Tungsten [mg/L] 30-Jul-03 11:00 < 0.0002 97% —
Yttrium [mg/L] 30-Jul-03 11:00 < 0.0001 100% -—
Zinc [mg/L] 30-Jul-03 11:00 < 0.001 98% 109% '
Zirconium {mg/L] 30-Jul-03 11:00 < 0.0004 100% -
v Page 2 of 2

Accredited by the Standards Council of Canada and CAEAL for specific registered tests.
Data reperted represents the samiple submitted to SGS Lakefield Research. Reproductlon of this analytical report in full or in part is prohibited without prior written approval.
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e Sample ID i
CNWRA 1 | CNWRA 1 | CNWRA 1] CNWRA 18 | CNWRA 18 | CNWRA 18
~— | Analysis | Units Target % diff- Target % diff
Ag mg/L | <0.0001 < 0.0001
— Al mg/L | 0.013 < 0.004
As mg/L | <0.005 < 0.005
e Ba mg/L | < 0.001 < 0.001
o ‘Be mg/L | <0.005 <0.005
B mg/L < 0.05 < 0.05 I
Bi mg/L | <0.05 <0.05
Ca mg/L | 5.08 5.00 1.60 50.0 50.0 0.00
Cd mg/L | 0.0002 0.0022
Co mg/L | < 0.0003 < 0.0003
Cr mg/L | < 0.001 < 0.001
Cu mg/L | 0.0027 < 0.0008
T Fe mg/L < 0.05 < 0.05
K mg/L | 5.67 5.00 13.40 5.63 5.00 12.6 -
— Li mg/L | <0.004 <0.004 B
Mg mg/L | 0.95 1.00 -5.00 535 50.0 7.00
o Mn mg/L | <0.002 < 0.002
Mo mg/L | <0.0003 < 0.0003 |
— Na mg/L | 51.0 50.0 2.00 5.17 5.00 3.40
~ Ni mg/L | <0.001 < 0.001
— Pb mg/L | 0.0004 0.0003
Sb mg/L | < 0.0004 < 0.0004
— Se mg/L | <0.005 <0.005
Si mg/L | <0.05 <0.05
S Sn mg/L | < 0.001 - < 0.001
Sr mg/L | 0.0022 0.0014
— Ti mg/L | <0.003 <0.003
Tl mg/L | <0.0002 < 0.0002
U mg/L | <0.0002 <0.0002
' Vv mg/L | < 0.0009 < 0.0009
W mg/L | <0.0002 < 0.0002
Y mg/L | < 0.0001 < 0.0001
Zn mg/L | 0.006 0.005
Zr mg/L | <0.0004 < 0.0004

-

| atget mass  source ! 576/6/

Leﬁ’eﬂc[‘ souvee ) {{6 /é'—i
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|
e Sample ID , o -
CNWRA 3 |[CNWRA 16 dup3 CNWRA 15| CNWRA 17 dup 15
Analysis | Units dup of 3 % diff dup of 15 % diff
Ag mg/L | <0.0001 | < 0.0001 < 0.0001 < 0.0001
Al mg/L < 0.004 < 0.004 < 0.004 < 0.004
As mg/L 0.011 0.012 9.09 < 0.005 < 0.005
Ba mg/L 0.008 0.008 0.00 0.026 0.026 0.00
" Be mg/L. | <0.005 < 0.005 < 0.005 < 0.005
B mg/L 0.13 0.14 7.69 0.24 0.23 -4.17
——— Bi mg/L < 0.05 <0.05 < 0.05 < 0.05
Ca mg/L 13.3 13.8 3.76 74.6 74.5 -0.13
E— Cd mg/L | <0.0001 | < 0.0001 < 0.0001 < 0.0001
Co mg/L | <0.0003 | <0.0003 < 0.0003 < 0.0003 |
e Cr mg/L | <0.001 < 0.001 < 0.001 < 0.001
Cu mg/L | <0.0008 0.0011 < 0.0008 < 0.0008 ,
e Fe mg/L <0.05 <0.05 0.24 0.23 -4,17
K mg/L 6.71 6.72 0.15 7.06 6.93 -1.84
S— Li mg/L 0.039 0.039 0.00 0.12 0.12 0.00 r
Mg mg/L 2.05 2.06 0.49 38.5 38.7 0.52
— Mn mg/L 0.006 0.006 0.00 0.013 0.013 0.00
Mo mg/L 0.012 0.012 0.00 0.0035 0.0035 0.00
S Na mg/L 46.6 45,5 -2.36 79.1 79.6 0.63 —
Ni mg/l. | <0.001 < 0.001 < 0.001 < 0.001
o Pb mg/L | <0.0002 | <0.0002 0.0002 0.0002 0.00
Sb mg/L 0.0004 0.0005 25.00 < 0.0004 < 0.0004
Se mg/L | <0.005 < 0.005 < 0.005 < 0.005
Si mg/L 26.4 26.4 0.00 10.5 10.6 0.95
Sn mg/l. | <0.001 < 0.001 < 0.001 < 0.001
Sr mg/L 0.069 0.068 -1.45 0.52 0.51 -1.92
Ti mg/L | <0.003 < 0.003 < 0.003 < 0.003 S
__"'" Tl mg/L | <0.0002 | <0.0002 < 0.0002 < 0.0002
U mg/L. 0.0009 0.0009 0.00 0.0053 0.0051 -3.77 —
R V mg/L 0.0058 0.0056 -3.45 < 0.0009 < 0.0009
w mg/L 0.0016 0.0015 -6.25 0.0004 0.0004 0.00
—— Y mg/L | <0.0001 | <0.0001 < 0.0001 < 0.0001 :
Zn " mg/L 0.004 | 0.004 0.00 0.059 0.058 -1.69
—— Zr mg/L | <0.0004 | <0.0004 < 0.0004 < 0.0004
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: (Water

Client: Division 20

Date Received: 07/14/03

Project No.: 06002.01.141 -

SRR: 24618 TO: 030714-8
{
Lab Calcium Magnesium Manganese Potassium Sodium Strontium
Sample ID System ID | Results (mg/L)| Results (mg/L)| Results (mg/L)| Results (mg/L)] Results (mg/L) | Results (mg/L)
Prep Blank —nme <0.075 <0.05 <0.005 <0.1 <0.2 <0.005
Lab Control - 20.0 20.7 0.514 174 18.3 4.17
True Value 20.0 20.0 0.500 20.0 20.0 4.00
Recovery 100% 104% 103% 87.0% 91.5% 104%
Prep Blank <0.075 <0.05 <0.005 <0.1 <0.2 <0.005
Lab Control 20.5 20.9 0.515 17.7 18.8 4.18
True Value 20.0 20.0 0.500 20.0 20.0 4.00
Recovery o 103% 105% 103% 88.5% 94.0% 105%
11C1 230259 293 <0.05 <0.005 10.3 56.3 0.054
Duplicate result 230259 291 ---- - ———- - e
RPD 230259 0.68% — e -—-- em
11C2 230260 296 <0.05 <0.005 4.49 55.0 0.053
Spike result 230260 503 e - 28.4 78.1 -
Spike added 230260 200 20.0 20.0
Recovery 230260 104% o —--- 120% 116% -
11D1 230261 78.6 <0.05 <0.005 3.53 59.3 0.023
11D2 230262 79.1 <0.05 <0.005 3.34 56.6 0.022
11E1 230263 22.7 <0.05 <0.005 4.79 78.0 0.014
11E2 230264 23.1 <0.05 <0.005 3.00 70.3 0.012
11F1 230265 7.68 <0.05 <0.005 4.82 109 0.010
11F2 230266 7.61 <0.05 0.005 3.71 109 0.010
11Q1 230267 98.8 <0.05 <0.005 22.9 103 <0.005
Duplicate result 230267 e <0.05 <0.005 22.1 99.4 <0.005
RPD 230267 - 0.00% 0.00% 3.56% 3.56% 0.00%
11Q2 230268 96.5 <0.05 <0.005 22.2 99.8 <0.005
Spike result 230268 - 20.8 0.513 o - 4.16
Spike added 230268 20.0 0.500 4.00
Recovery 230268 - 104% 103% o - 104%
12C1 230269 291 <0.05 <0.005 2.37 48.0 0.050
12C2 230270 292 <0.05 <0.005 2.99 49.5 0.052
12D1 230271 78.1 <0.05 <0.005 2.94 55.4 0.022
12D2 230272 79.4 <0.05 <0.005 2.93 54.8 0.022
Duplicate result 230272 79.3 -~ o o - -
RPD 230272 0.13% i — — - o
12E1 230273 237 <0.05 <0.005 3.68 72.4 0.013
12E2 230274 23.2 <0.05 <0.005 3.17 71.8 0.013 "
12F 1 . 230275 8.08 <0.05 <0.005 3.94 106 0.009
Spike result 230275 217 - i - - "
Spike added 230275 200
Recovery 230275 104%
Reporting Limit: 0.075 mg/L. 0.05 mg/L 0.005 mg/L 0.1 mg/LL 0.2 mg/LL 0.005 mg/L
Page 1 of2
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’
™™ Lab Name: Southwest Research Institute Client: Division 20 6 L {
| | © (Gas lhondi$8) calibmbed it
- LabCode: SWRI Date Received: 07/14/03 (e ¢ 'M Yol A calibmiled wiTh
__ Matrix: Water Project No.: 06002.01.141 ‘ ‘ N 2 { 000 powt 4 93 H/] /\ﬁ; , (s tfl_[tén'll" s ol q [ s é.gy
SRR: 24618 TO: 030714-8 "IL b
L : MNes ,quf d [ [73.9‘0,\9 CC% . (one «eu;, elowy
o ' to Cf 25" £2p m ZC’ /7:/4 spen Ve %qus)‘per
S
Lab Calcium Magnesium Manganese Potassium Sodium Strontium ( Z, ﬂ(f ﬂ é f

- Sample ID System ID | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) Results (mg/L) < ‘/)’ 4 M an € r ICh 5’“"”4 'e— d [f V& < ‘ 5%

12F2 230276 8.03 0.059 <0.005 3.87 107 0.009 | /)/# _F‘
. NpCa CF 230277 292 <0.05 <0.005 0.276 11.6 0.047 amys e\ i t v v q &t() P lomncds”,

. Duplicate result 230277 " <0.05 <0.005 0.295 12.0 0.049 ‘ .
RPD 230277 — 0.00% 0.00% 6.65% 3.39% 4.17% ‘
e NpCa CU 230278 295 <0.05 <0.005 0.171 11.7 0.049 j ‘
Spike result 230278 — 20.9 0.514 23.6 33.6 4.23 i g A.U v \g
o Spike added 230278 o 20.0 ~__0.500 20.0 20.0 4.00 g ' 7‘ 5 G = 3 A’ LL)/—
' Recovery 230278 e 105% 103% 117% 110% 105% \

NpCa DF 230279 80.7 <0.05 <0.01 0.236 19.2 0.019 | ‘
— NpCa DU 230280 81.2 <0.05 <0.005 0.189 19.3 0.020 l‘ e ===

NpCa EF : 230281 23.6 <0.05 <0.005 0.225 344 0.010 r/é .
o NpCa EU 230282 379 <0.05 <0.005 0.208 34.6 0.014 - ( 2 Celﬂ C 6 [ ave_ det

NpCa FF 230283 8.51 <0.05 <0.005 0.224 65.8 0.007 \ e ————e

NpCa FU 230284 9.07 <0.05 <0.005 0.232 65.2 0.007

Reporting Limit: 0075mg/L  005mgl  0005mgL  0.1mgL 02mg.  0005mgl | - C o l e [ Goe 5 HAV V‘c[ L 5. 5@3 ' Lf‘{" ecl +£‘
_ : | y BPRY/ L, u r \ et |t M

| : | N? + [d@é .DmM (Ou, Ll M3 (6%‘(@9{% / d\/L ﬂ’t;)(
For Sample 11Q1 !

Target Conc | Measured Conc | Percent “\r , W Q.S WQC’ =3 ’245-'/ : PDW\ ( é,.) . (ewc b /5 dqh..'_ d{; wy)
Analyte (ppm) (ppm) Difference| , G)
Caleium 100 88 ) A2 | ’f_" Ol (’DW\ ch_') aoevtmq .i_fql/’)’”é;d (dqw\ L‘ev" v
Potassium 20 22.9 14.5 “ ‘ J
Sodium 100 103 3 CFI/I £~//)6 sw\q +L\@_ qia\lg &)o}( +5 QML\@\K—*AQ( B —gr
| Zeud
For Sample 11Q2 | 4 ’C UJ Secold Yy
Target Conc | Measured Conc | Percent | 5 LUV &
Analyte (ppm) (ppm) Difference| f {j’é , 2/ ez
Calcium 100 96.5 -3.5 | / 4 " '
Potassium 20 222 11 = / [7, 7 \
Sodium 100 99.8 02 | \ | “

. ; =
Duplicate Analysis = | Lj@

11Q1 Conc 11Q2 Conc Percent ? o j
- — Analyte (ppm) (ppm) Difference| - Zy Y

" Calcium 98.8 965 2.3 | A
Potassium 229 222 31 | - \%\
Sodium 103 99.8 3.1 | , \
| .
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Lab Code: SwRI
Matrix: Water

SRR: 24668, 24678

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Client: Division 20
Date Received: 07/21/03, 07, !
Fw 943 22/e®
Project No.:

TO: 030721-18, 030722-12 |

06002.01.141

Lab Aluminum Calcium Lithium Potassium Silicon Sodium
Sample 1D System ID | Results (mg/L) | Results (mg/L) | Results (ng/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) |
Prep Blank —mem <0.25 <0.05 <0.010 <0.25 <0.05 <0.2
Lab Control 10.1 20.0 3.90 89.3 4.11 19.7
e True Value o 10.0 20.0 4.00 100 4.00 20.0
Recovery ---- 101% 100% 97.5% 89.3% 103% 98.5%
Prep Blank . <0.25 <0.05 <0.010 <0.25 <0.125 <0.2
Lab Control —--- 9.98 21.0 3.86 84.3 20.6- 19.6
True Value 10.0 20.0 4.00 100 20.0 20.0 “
— Recovery 99.8% 105% 96.5% 84.3% 103% 98.0% |
B NaLi0.1-1 230742 <0.25 <0.05 80.0 <0.25 1.96 833
Duplicate result 230742 o e 79.3 e - 828
RPD 230742 o ---- 0.88% — - 0.60% }
Spike result 230742 ---- o 271 o P 1245 ‘
—— Spike added 230742 - - 200 — - 400
Recovery 230742 o -—e- 95.5% - -—-- 103%
—— NaLi0.1-10 230743 <0.25 <0.05 547 <0.25 2.48 253
Duplicate result 230743 - <0.05 -—-- —--m ---- e
RPD 230743 ---- 0.00% ---- —--- —mmn e
—— NaLi0.1-11 230744 <0.25 <0.05 564 <0.25 1.93 192
Spike result 230744 - 19.5 e --—- == -
S Spike added 230744 - 20.0 ---- — o o
Recovery 230744 — 97.5% o ---- == -—--
NaLj0.1-12 230745 <0.25 <0.05 575 <0.25 1.56 162 -
R Duplicate result 230745 <0.25 P e <0.25 1.55 e
RPD 230745 0.00% — --an 0.00% 0.64% -—en
S Nali0.1-13 230746 <0.25 <0.05 592 <0.25 1.22 132
| Spike result 230746 10.6 - -=on 141 22.3 ——
Spike added 230746 10.0 e -am 100 20.0 e
- Recovery 230746 106% -—-- o 141% 105% -
NaLi0.1-14 230747 <0.25 <0.05 596 <0.25 0.899 95.4
P— NaLi0.1-15 230748 <0.25 <0.05 607 <0.25 0.607 66.8
NalLi0.1-16 230749 <0.25 <0.05 607 <0.25 0478 50.6
NaLi0.1-17 230750 <0.25 <0.05 615 <0.25 0.376 36.2
NaLi0.1-18 230751 <0.25 <0.05 616 <0.25 0.231 21.1
Nal.i0.1-19 230752 <0.25 <0.05 623 <0.25 0.137 13.6
— NalLi0.1-2 230753 <0.25 <0.05 120 <0.25 2.60 704
NaLi0.1-20 230754 <0.25 0.143 625 <0.25 0.171 8.87
Nal.i0.1-21 230755 <0.25 <0.05 623 <0.25 0.103 3.75
NalL.i0.1-22 230756 <0.25 <0.05 620 <0.25 0.074 2.56
NaLi0.1-23 230757 <0.25 <0.05 538 <0.25 1.81 410
————— Nal.i0.1-24 230758 <0.25 <0.05 617 <0.25 <0.125 13.5
Nal.i0.1-25 230759 <0.25 <0.05 <0.010 <0.25 <0.125 <0.2
Reporting Limit: 0.25 mg/L, 0.05 mg/L 0.010 mg/L 0.25 mg/LL 0.05 mg/L 0.2 mg/L.
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

SRR: 24668, 24678

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Client:

Date Received: 07/21/03, 07,
P 4-2-93

Project No.:

Division 20

06002.01.141

TO: 030721-18, 030722-12

e

2X/03

Lab Aluminum Calcium Lithium Potassium Silicon Sodium
Sample ID System ID | Results (mg/L) | Results (mg/L) Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L)
Nali0.1-3 230760 <0.25 <0.05 309 0.381 1.57 1198 ”“
Duplicate result 230760 ---- o 310 --m- - 1206
RPD 230760 — — 0.32% . -—-- 0.67% e
Spike result 230760 — P 699 e ---- 1610
Spike added 230760 — ---- 400 o - 400 L
Recovery 230760 o e 97.5% — o 103%
NaLi0.1-4 230761 <0.25 <0.05 189 <0.25 2.38 520
Duplicate result 230761 ---- <0.05 -=-- - e o
RPD 230761 oo 0.00% ---- —-m e ——-
NalLi0.1-5 230762 <0.25 <0.05 442 <0.25 0.834 738
Spike result 230762 —— 21.1 ---- e - —--
Spike added 230762 - 20.0 e o o —
Recovery 230762 -——- 106% - — o o
NaL.i0.1-6 230763 <0.25 <0.05 470 <0.25 1.97 617
NaLi0.1-7 230764 <0.25 <0.05 509 <0.25 2.53 479
Duplicate result 230764 <0.25 — — <0.25 2.53 o ,
RPD 230764 0.00% === - 0.00% 0.00% —
NaLi0.1-8 230765 <0.25 <0.05 534 <0.25 1.87 412 i
Spike result 230765 10.5 R o 138 22.6 o
Spike added 230765 - 10.0 — - 100 20.0 — S
Recovery 230765 105% ---- ---- 138% 104% o
NalL.i0.1-9 230766 <0.25 <0.05 553 <0.25 0.982 319
NaLi0.1-A 230767 <0.25 0.060 195 0.302 <0.125 1562 I~
NaLi0.1-B 230768 <0.25 <0.05 332 <0.25 <0.125 1143,
NaLi0.1-C 230769 <0.25 <0.05 2458 <0.25 <0.125 677 S
NaLi0.1-D 230770 <0.25 0.064 525 <0.25 <0.125 460
NaLi0.1-E 230771 <0.25 <0.05 597 <0.25 <0.125 230
NaLi0.1-F 230772 <0.25 <0.05 624 <0.25 0.128 0.539
QA1 230773 <0.25 <0.05 0.016 94.9 <0.125 49.2
QA2 230774 <0.25 <0.05 <0.010 94.6 <0.125 48.6 —
NaLi0.1-1b 230868 <0.25 <0.05 65.2 <0.25 1.62 658
Duplicate result 230868 <0.25 - 64.4 <0.25 1.63 - 654
RPD 230868 0.00% — 1.23% 0.00% 0.62% 0.61%
Spike result 230868 10.5 ---- 144 119 23.0 1095
Spike added 230868 10.0 o 80 100 20.0 400 e
Recovery 230868 105% 98.5% 119% 107% 109%
Nali0.1-2b 230869 <0.25 <0.05 97.6 <0.25 2.13 543
Duplicate result 230869 -=-- <0.05 o o ——-- -
RPD 230869 - 0.00% ---- o - m
NaLi0.1-4b 230870 <0.25 0.052 . 144 <0.25 1.96 381 ——
Spike result 230870 P 21.5 — — o o
Spike added 230870 - 20.0 --mn e o - .
Recovery 230870 - 107% - —mm --- --m-
Reporting Limit: 0.25 mg/L 0.05 mg/L 0.010 mg/L 0.25 mg/L 0.05 mg/L. 0.2 mg/L [
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QA1 and QA2 were aliquots from the same prepared standard (556/131)

For Sample QA1
A Target Conc | Measured Conc | Percent
o nalyte (ppm) (ppm) Difference
Potassium 100 94.9 5.1
_ L_sodium 50 92 " 16
For Sample QA2 .
o Target Conc | Measured Conc | Percent i
nalyte (ppm) (ppm) Difference |
Potassium 100 94.6 -5.4
Sodium 50 48.6 -2:8 1
.‘
Duplicate Analysis
R Anal QA1 Conc - QA2 Conc Percent
nalyte (ppm) (ppm) Difference
Potassium 94.9 94.6 -0.3
v | Sodium 49.2 48.6 -1:2 ?
) .
. 7
CNWRA duplicates (556/136)
Samples NaLi 0.1-8 and NaLi 0.1-23
——— Lab Aluminum Calcium Lithium Potassiu ili i
Silicon Sodium
Sample ID | System ID | Results (mg/L) | Results (m o
! g/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Result f
— NaL%O.1-8 230765 <0.25 <0.05 534 <0.25 1.8(7 2 : 451(2mg/L) |
Nali0.1-23 230757 <0.25 <0.05 538 <0.25 1.81 410
— Percent Difference na na -0.7 na 3 2 0.5
— Samples NaLi 0.1-19 and NaLi 0.1-24
Lab Aluminum Calcium Lithium Potassium ili i
Silicon Sodium
o Sample ID | System ID | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L)
NaL}0.1-19 230752 <0.25 <0.05 623 <0.25 0.137 13.6
__|NaLi0.1-24 230758 <0.25 <0.05, 617 <0.25 <0.125 13.5
Percent Difference na na 1.0 na r;a 0 7
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Reported results for diluted samples delivered to Div 01

Calculated data for samples diluted by CNWRA personnel before delivery to Div 01 for analysis (SN 556/136-137). -

Lab Aluminum Calcium Lithium Potassium Silicon Sodium r———-—-—«——
Sample ID System ID | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) |
NaLi0.1-1b 230868 <0.25 <0.05 65.2 <0.25 1.62 658 |
NaLi0.1-2b 230869 <0.25 <0.05 97.6 <0.25 2.13 543 1
NaLi0.1-4b 230870 <0.25 0.052 144 <0.25 1.96 381
Reporting Limit: 0.25 mg/L 0.05 mg/LL 0.010 mg/L 0.25 mg/L 0.05mg/l. . 02mg/lL P
Calculated results for the original solution concentrations*

Lab Aluminum Calcium Lithium Potassium Silicon Sodium |
Sample ID System ID | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) | |
NaLi0.1-1b 230868 ~ <0.625 <0.125 163 <0.625 4.05 1645 [
NaLi0.1-2b 230869 <0.625 <0.125 244 <0.625 5.33 1358 1
NaLi0.1-4b | 230870 <0.625 0.13 360 <0.625 4.90 953 e aa

* calculated by multiplying the Div 01 results by the dilution factor of 2.5

181

s |

([Cj> Cove

ol Slove Bex

N

(O «4»(1(q’}<;/ [é‘?f hé’w’d L@Oé) @/MV‘Q'ILJ\

w(Hf\ Mo qvwi IGO@me oy m M». (dw+eﬂ+ﬁ

&F lakfc lpax mequ/‘e<{ ‘q? O6$ ﬁmm ZC));

Cove. [proqu""‘ Joufv\ = 178 I CO> .éq

/»pe,uw\q {'*‘@’b’g\’ dtcml’e\// «m exﬁéﬂwq 7%8/

j[«b’c /}éx ‘b qmbieﬂ'lb q[f @( g éd fez,mé,

Y segt 03 BAUT

({O; Cone oL’ waé, onj
|

A"/l? ve;'—pr Cé‘r‘)‘ 717[0¢'V1C[ L\?QO> <qll Z’"‘f/ef/

W\’Hh Nv cm»f (2D p o CC’\ m M (—W&

oF w'ove box e asuted) <t IOBLIMMC’@ |

Cov’\c Iowrooqsl/(\/ C’-OUJV'\ +O C{Sb PPm CO ‘&?q

oDe V\\'N ’hwf(:xf < tfl‘LW)[Der CU/‘C{ escﬂcﬂv?a :F‘/\%-

A v»’e bOX "77 auMb'eﬁ’" Qi lCVfcc ‘G;a) >’€c‘<ﬂ/\c/5‘

Use the NaLi%l-\ 244 & dofn Wt

net The Nq?/tol'l ?,“""( r-rdtz.

See 55’@/

136—137

\

T — 103

%

\




183
4 _TEP 03 BAW
[507 Loy o & love g@ﬁ)(]
(0 ()Mcz‘\.\ 2e( (6?5 H:wuc{ Ll ?dow (q‘ iDM+€<I ‘UVH’\ HT\Q(VI Zl 5695 Aé’t/’/b/ Ll 3'007 -y [i;/‘q'é«:/
N’v lOCOppM (75 Y N‘) \ Co»\’htd? - étlﬁ\fc box( wl’Fm M t 103 pm <2s o /\)» \ (aw’i‘ed’# d@q/&\)e.,
Uﬂ‘cq’{dé"(’CJ 01’\' [OZZ/ pew (@Li Louc. b;’bwfhf cMW) "‘i f?dX meqﬂ,)fz:c[ q+ 103) oom CC> . (oue éﬁw:,/ﬁ/'
’kﬁ CM’G) mel (C?V bu\ anmv\q “'\VQMS'Q/ C{‘HML«'V‘ | A”W" ’l’«:‘? Q6§ gpm CG’ bu. aﬁﬂuv\q ’}T@wfé;f i
q«/ﬂ\ tK@gqu ‘HM’— <\=‘°v'c ch»( o qwb)eu'}qcf 'F;\/‘ = \‘\qM&w\F cLV\C[ *escﬂdflc«d ’H/\e a[o‘de,\ga}('h‘) cvmb[eﬂL
q__few §C’<‘<>»'\<($ i @(W g@\f Q *Qw) S@‘gamc[<
Copy wade {or Qf ceconds | | 1o syt o3 B~
| N —
~ )49” {\GQWCTVM 376 \Fe’(z\v"edme. S‘éifﬂ'ﬁ"wsf /
VP SEPSX “B“Pf‘/(( | ‘ \mﬂo’p 4‘/2\/(‘ &)@)( ot [oco ppw <O, /
| L / o —|
\ CO Conc 5@ go‘k’/ B’X ’ /7/\79 ﬁ[’éé‘(\ f‘E'é\”6W£P 5afu+iow§ ( p Z: *F
\‘/—'/ we e MPaff]fec[ be@r& WeM’vavw /Cq/cﬁ[@,
Coy analyzer (s Heod L 76@ el ihrd] i, Sedies I? el 1 _sderted
\I J( /éf@.oowx dj) L I\) [cvﬂl erf é"@ [A\fe )90/( : 262 o w«;‘ (o f’)/é /{o + oy
weaswed <t 1057 ppw (D, [Lopns EN%L+C£’W0 | I
T O]é? pom CO, b @o\omw\q‘%‘mﬁgc&w < Mews (114 s2lay  weve pou\PeJ Lo 3omL oo
Qv\c( efpom\q "V\'\e qto\rcj\acx o oaM(Otc c;f | b"{ﬁfﬁ’ 4‘2"‘6’ trans ‘Fe"?ﬂ( “4{79 The q[c'ﬂfé [QO?(
o0 < Qu)) spcdu«f; ; 4)1’(7 - Fsher sEl0g-500 [«TH O‘jogge_s
pfﬂéf Eshec SBlG 520 Lot 2 09.315Y
vsed oo mode] OA with Poss combo electu
F 038N CSF') ISE §e\i1q’[ - 0349418




184
~ o xEPo3  coNT  BAW

5[0,‘06 {r lé’ EZ-Z\/Q(/q‘!'d,HE. T 1o (C’l%;)

(‘ef@ 52:3[\/\ V‘H |
¢ WAl
p 770
E <,00
E B0

- — : —
&(O,, Ceouce d“{'\ G Jove E@\c—?
N—=__

quLC“ (Wl—mm——{ ep‘f‘ei fﬂer 0‘“5 _'h*éaev’\

A"/H’d;kr (qu wacl ),&S’ooﬁ fq Lfcfésa/

wrﬁ’\q jlelele; DﬁM ( LY NZ [dﬂ(}l/d}' {F

Ql@ﬁe Lﬁ"( W‘?s’UfE'J /F/ 7?7019#1! (O‘s 1

)

X?{\M@q ) 0’6\ quum/(‘q f{‘f/ §e<rw<“ [3+]lf /

\ Uﬁef\mm\’EL\ "1’6’& "/ L)L)ej
R W— -

Reaqedt calede 329 [14e 5| Eeom esnatr

gﬂ\es 13 +mrc.e9( cal e mgss 2 015206

~J
Sestes “’% {'Ctﬁié&/ Uw‘ct’ht Mess = O 3600 q

‘EG(CV\ S’O oTwwn v"t)\)\ &V\’&T\«O l(q‘Qe (f(){c\)f l 2533

Fooc refeteice solutions C&qﬁe’\ ol'D £ c (7e )

D 1250, E (30) and € (9.25)

)\L\ Oo(b\ c*q(‘\ooz\ ) +1‘>6+ ‘(’T)XDC vm’\(‘ﬂ c<u>>’ (Vlc’ 61)6)’\}

labe ol 45 1udh ealed on 5/5”6/(?5

O Sept 93 conT  BAW™ 185

Tube T’D Massds) o€ <ca'(‘{+e

NpCh 3¢ | T o 1433

Mo 13¢2. o 1505~

Mpch 13¢3 0. 1496

Npch 13D] 0,510

MreHSEL W - 10-03 —

Npch 5 D3 _ o 190

Npch (303 ' 0, 1483

Np CRISE] 0. 434

Np<hISEL 0,503

Mpclt BES O\5e

Np c# 13F) O 14935
NpCAIBEFZ o lLleCi

Np ChISFS 0. 5B |

Np ¢ M) O . 3000 o oo
Np ch 1M (7. 013002 O30l s ﬁé‘”}
No I} C3 O 3016
Np<# 14 D) 0. 497

Mo cdt 1M pz. 0. 2799

Npch |4 P3 2, 990

M?CFHL';, S,321A
NecftiMEZ. S.30|0

No CHINES 0, 3020

W W™ q- jo-o3 —_—

I\/_p(#lL{ Fl 0,301

Npch 14 F2 0.3002

No <k IHF3 0:3006




186

BT

10 _{6?*("63 <o

AAOQCJ the. qgw‘oof lq+t qmaw/fl/ a-@ '<q <F’2 1o q

qfec‘ wemlnw\d DaOe(‘ q‘l/\c{ f‘e(om[cc[ Mgs'y o

6’6@/ 1?% 0}§€A, N e tlec ﬂE AHO bq[qu«

Iqﬁ*«-\e/t/ C()\GHQM%L 4"’ %’hﬂ% f€mq5595 @f ld OOO

Wa s ZO oo )

ﬁﬁae’f\/ C\l\q‘“qur’ cz‘}’ emcl o“é'\ wm,{sf{@( 20, 000/g
v, J -/
wss 10, O3 |

Remoxfal (& 1)) U’Q er()eﬂvhe\/l’h,, ‘)’és’l’ ‘bl)& ql/Kl /Mf»/‘*‘aj |

g (:vvw\el mﬂqC[e -Q‘m’ﬂ U\F&tq‘A\MC& 2apel, iﬂ‘cufb"pcwrecl\

quCt'[’e M’hﬁ ¥ ’t‘é# 'E{)&’ﬁ}. ‘R'&M{I}J QP(‘dCerUict
foc q” AH fes‘e Fobes

| sePT 23 PU~

——

——T A A

ﬂ(i*( &\W\ o{: EC%—WVTL‘ P\f&fqml [OM'{EC( Ezé:fewce

§0 ()'l’toy\{ ‘Qc faﬁe; [3 ‘*“’l Mpéﬁ Equgﬁ Mew%l;//

tost 'h’]%s GcV\A §qm(>‘£u59 P ?—ela féfﬂj

—

Ne\» Cq\ &)W&tw\ qqs’ Cv\\;\ﬂAed’S Us’kl[

N T e

J
[elele) oW L@v LA alf - SQeécql’h\ Gas P\rdiuo{s

<u roder HE CC55HZH

£ oo P\x\ff ?qu\w B‘t&c\f\ 45 5) 0900770 |

Cvs [ adev fwap[»\ Ao A lede boy

&.l
’@Odpow\ COw av_q\V~ S’Mcm\h Ges pmcp%j/

Mlmlu B W

187

”'{é‘o o3  coMl BhuS

o

Wﬂ

( ©2 #M(nza* [€%< ﬁ[ovv\c, [ ?C’OB cq( Jam"ec{

wn‘H/\ 4;\1 qvi<( [éOaWpM <% «5 N uf‘ (5%//26>

(‘-<wt'kcb{+§ ﬁ“é\ cs\f“— (bd( chce_j'u\fétl 4—(’ OJL’ D.PW[ (O')o

F%Oé*“ mﬁ\‘k‘ +65+ "f’»‘“,r)e;( We iz (Wi q I”Lecr ée{;ve,

c(C[l"I‘i&w &*LL\J re'é\\.’ eNLP. 5@(Ull‘1i<=‘44<* #’Ez "[O

bae(wce s Osed ~ Forooofg 11 q-l-05

Cha| ["”‘j"( '-quqf, 20, éOOiqh\ 4{ Jfaf't”ﬂé\crmlq{/{v Ao doc /g

H’ SOWL bqueF I)JQ;‘ ‘{’Z‘U!ec cmcl ’E’We\f\ ‘ “fé;’ff—'\/

“h)b)e ay D[qcec( (v s‘iC(ze,. The Mzds was feaafa/ea[

20) {fé/?‘fﬁ’ Ee <?.(;lql(qnqc/ &’FWW.SSI A0,0C0(
7/ / ~J

7/6([’ 7‘725?{ Neie "l"v%mfg\waf u/ﬂ[é 7Lhe<.}ot/e,

hest %Wox;m#e/q 200 m) st e -aw 71103

ﬁ.qc& J‘&(V‘ewé& 50\/{0 Ne < C/cc:gﬂ+ﬁf/l47%’ =4

Jabeled HOOml begher, 30wl  1Onl oxtord

090&{' was TWWf'ég\’Ecl La {b The app P t/‘(eﬂle_,

et-pedl unevt{a’ 'llé’a”%’[‘dj”é» f it ’lD te "fCL} The

£\£n£v‘t\~\e¢J‘ l 7“\‘4; P ele <CHD0€' Otukl 'fquU\S'é;wa

OJ%O"F‘HML q[o\fe lb}( ”'\&o\ weve W"&Wetﬂ)hfi anc://

M5 5 (Fe,cdtfz‘ea/ (5/{6/ 337 ‘»e ~e~\F/D 5«4/1¢S

wele J(mnf*@mcr bqu/ Vito Fhe qfove bos Csps

weit [Oﬁfewrc( qV\A e%ﬂ )Jﬂﬁ qucei e Aalqlesu
JJ -/

Shaleer 2t |50 Z.P




188

W <egt ©3 convT  BAW

Tobe. T Magel ‘i) bebee spln M‘U’S'%DQ’R‘CU‘ ;&rm
NpcR13¢) 22,1959 s1. 6463
Npch 1343 22,15 5H . 6831
Noch 3¢3 22,0820 5/ 4 9c]
No@& 3D 22,1505 52,1543
Np/B 13D 22,1414 T2, 0683
MpchBD3  22.//22 5. 566 S
NpchBE| 22,2077 5. 568
NocABEQ. 2242265 51,6296
Necd 1I3E3 2241080 51,527
Mo ch 13 22.159] 51, FAIH
Nec#13F2  22.)0)0 5. 6419
Mpch 383 22,1145 5/, 5083
Nplft 4 ¢| 22.24853 5§/, 6523
)\fumw 22.283Y 51,6714
NOUHL)C% A2. 2995 7, 6370
Mo 119 22,3773 52IR4T7
NiA D2 22,3636 2 .032Y
I\/DCQ Mp3 22.3Fx9 " 5. FT7I5
r\)ocﬂ W] 2. 2916 5) 6796
ey, 22,4858 5.5 957
ModHHE3 22,3527 5/, 536/
Nochitp| 22,2855 51,6160
Npchiez  22.3118 51,632
MchtMFy 22,3573 51,5115

189

[l 5ep 23 covT paw

fqm'p’]‘/\q tov [P 4-/141[5‘)”;}’ 26’61 fé["t,s’

prwxnund’b[ 4 30w/ - BD )’LJf‘lﬂqe, mo“c),&l 30765233

waqas Wt’H/Io,MtUV) frone qeqch Q%Lﬁeqﬁc‘r Pt

§;[n uVLl }t Lh ’ﬂ{c/ 4[&#6/ éﬁ‘k( 44 p/;’—e,-

/4 wcm 63 TH-252Y lrkziozg, 25mm 6DJY with

pere 5‘f~tf O "/fum‘) viq IUW*— ok wes é?#‘éc[é’c/

’f’é € qc¢ly {LNWM& The 5d[w Mo Pfhuec m’{b

T arrODWO\)‘M}e[‘/»\ L’tbﬁ’GC} gC’me %ﬁ’

(NfCﬂBIL] R D E . -%P weee ( 119913’) E‘-”Tﬂtf

Weve CQPOBCI\ NOTz:i' Selus wrete qztc\ o&sm/«(

_Betre mqé;nm 30aL pp bottls iafs am&x

cach had 9070 Loperder€ pipette) £

HET e 72/19 by IP en é/;a/a37 cm[c[&(

§qmy[g; %( va\s ﬂaéﬂ (& (C‘w l?an p’ﬂ@/u =1 <

-Qpl)v'élé('/wcf‘"&,u Q\OmL (F-D 5ad‘w\4c: (/Vk:q[el 3§cf£53>

W45 wc'("/lc(cMWm ‘E\*‘om *Hne "tOOwnl/ L?cméw’ 1/‘8'(\ go,

W')\\la . the q’o\/-e/ box! & -Elar Ctnebiney é?7‘/“‘*

157914 ‘{”'(026 25w GD/)( wc’h/] pore fIZr

O, LthWl\ W‘! U(EIO‘( Og 5~ qH%cte(/ 1 7"&6’

fr-imvtje‘ l‘he 6@[&4 asy g‘fe\fﬂf M',?»’ 9 L/&ml;_
‘yo'q’ qmbe/ aleir bﬂﬁ[&c}hem “T-’L/é"‘odllc7

ﬂ\t "BHt’/ Wway ﬁ:‘/wwuzl From The So!'f Mva

GLV\CD H/lf' SYuiae. wq s g(’f’c/ wrfh Ollfla"H”W

low[/ &"{\ *'Q‘“@ SOIV)\ /I’l‘@ Q'H'%/ ij




190 |
| (U 5ep 03 conT 505

191
12 SEP 23  coNMT \5/7/(,/

reatladied {0 the rycisge ond  the UOwL VoA

o, %’H/lffzef [écz;f Hovnd /v 57@9) fﬂ'/’é;"??é‘c/

hottle was Llled Méﬁ,,uw;& Hic hox JSM& .

mnc/ aéﬂ}étﬂL{ a‘é\ g [ove box megS L ﬁ’J 47£/

10;7 ﬂﬁm ‘i@ (:;rw, [/‘ovuq/;”' O‘/Oufi/? to

The Vo botﬁ& was C‘ngfeﬁ(l l(/ﬂj process W 3 1s3
wa s v“e/ioe«’%cr @f &qclfi Jetevence Sd(l«”&él’\ {k&

96 L ppwW Z bw LAl 717?1/175’(,[}’ Ch(cwé’(/‘

Vo A ‘:a{"Hefs Wweve c{ame iV Cldd’lbfcae ’@ﬂ” ewct‘i

6?;1/?6/ QZ/Q&B%M 7%4# d/d’t/ei/ é&’)( ’fz qrﬂé/c@+¢7¢f

\F‘e/p Sél\'\ £S eto\‘/r’\’ Sota’ho\hs eve qeutM+CJ

(/)

46( a ‘DF?:"@/ 5"6(&5/1 =W

leq Wecte A(DP/ e(é( Mﬁf‘ﬁ’ l;"L, E&‘gé lZeQC 0“1?

)Ze-FD Ret D Dop, %@E ReC'E Dup Ra«GF and

)/§tﬂ 5&#0'\»\4 4’@ "léq NP 5{)1[

Pl E dvp

\ f=¢ NPZP( Serfies I3+Y
—

The TP 54,0\/10\95 C&ézp'r W g-iro3 SOwl WL#/:%‘)

]“\q{fe’j wefe e Cd“IZLfCI Uff«\q Me.'H' fer‘ A“ E (Q.L{O,

\Ac\ 'Hllf/ LE g‘tW’Olej ( Howl vodt fﬂdflqes’) wede_

C["Q”auan Mgsy IO 0|y 4+ )’\%ﬂ“’l"é\c[ﬁu’ AC Oa@d*‘i

*l?f‘qvls"é;‘( 00%0’6 Yhe < love baX J}LL prede

C‘ﬁ%l(dﬁqa meys ZdédOTJA; .:T(;Q:M( a‘@ Clq_ = ,‘20 OOO[q

5%“0()'6)’ +’<L,Le‘f\ tm c[voﬁ,%’“e, (ad crm.:’ be s‘U“(Q?x>

Jézcd‘qglﬂ’?ft! The TE \s\‘)g:m‘zle< weNy cD qc’ea[ ) 'H/lc'; ‘

nreQ?cqueMEw v L. lodf |

} bl fr {eﬂes €2 o0 55E/BG

Ly viadls [ 76l lass Prckacd Gocoic7)

U‘\c 5&7 DE’H’\& ulav’c Lf weqs w\eq suﬁz:( q‘("ﬁk

weahed Cler bewtq labeled qud having O’O/sz

cud oL the C[cm [ 1325) Ll w,w,, the procedore

( ﬂ#ﬂevvclofé\v o & N H(\JO: (5’5@/3?{) wys

£ 556/ 196-197, TF wes U GO gpu o,

edded, Labeled L/g#qz HEhb2 before wmss

l(AES was Mf\feq;;m[ 'tb"i?(é b:,\ qclc(ﬂﬁd Sene

’h&avh 9\5(01‘4;[» &ovew{d‘p) O"‘F 5%19[& ey

{/ CC’\_ wt{\o tihe Q)@\z’t, 0)03&

qc(Jec - Heh (55/6/5"/3 <au v‘lccli ffwt\q,hm[\

2 SseP 93 Bu

i

: —
(€0, Cone_o€ Clove Boye 19015 |

FP quf(;ﬂ A Masr(5) «fTgr
Vial + l+/\/°’3 Samgle” added

4o fbqd 7.650( . 19037

Hohha 76819 7.9333

) qas o 53’6/)36




192 | |
B 12 SEPeT louT B

| Np_Spibing_t Mo(ﬁwig:ﬂf Seiies Tep, Solus|
- i

Z:*D Sd[ﬂs’ (5/% /)?73 wMe C‘tOlPt’Cl aud

(‘ew"’«I vam The cvla\f& b@)ﬁ Nlﬁfsé’{ Wweve

r\pf‘éd@x[ J)(E;HO tkelqﬂcc L)’L'H/l ‘I‘?:N\ec( Ednz/

beaber, Exp sslus amzl Aeplanon ;p)/ie Yé #}

Wede ’h‘di)is’éeﬂ*J ch:k mﬁs 'nte q’[d“é ,

?QC)M/& /epoeM(ef’F> fP VL-&#N L faptke Yg

(5’%/?43 wer added Fo each oCthe 1Y

»ewb 5@[%5 The RYP _s5e [W)" a f:/lLé f%[f/i Wwes

| C’qppc’c/ q%J ’hﬁqzr’&ﬁc( éc_.“{”@(\‘l?[/(e q(due_ Bax,

tfaa mqy é'P’H’\E AB)&O FA{V) e de V‘eeav‘c[(f)

qqmvx (55¢% /icl?\ The exp rolus weie

e w7293 vorteped ( Vortoy Cieetl&Q\>

«“Pq g¢#(M a“é\7 é}- \j J€ vwk/j’ éic[fl

TLhe -eséoefw\ieu&vc‘ gol|ohieny were 'hrqv)f@m@/ |

bceck zvt“{‘@ f“te 4'@\!2 c):)( The 6'105’ Weifﬁ

lcOSQiﬂPJ <u/t<\ e#D s\l 5 P qdec( @Y) “\th!\fb ,/*q

shakeyr (NQU& QV”U“WWML 69\7% q[’)W“’ OOIZP/V’

(QC\A;M <'<>‘<1¢j"‘*z( ’l’é\ffk&lie Yok Lsd Sqw/;l
~—J

5/tML 0‘€ u“hmq ou &E Cacl(j‘fd/ Se(u"?aw

46161 d@ {/O 66?(‘"\ sqwuble cy‘éj SpDGQ/Q L[é# Lfﬂ

Sawy Ps’ C {56/“”3

e

193

|2 SeglT o3  souT  BAW

‘re{f"{'dbe/ MQY¥Z4> l?/ré;e/ Mﬁl)’f’ (ﬁ) qﬁer

%1)40 MP S‘P'k{i
Npch 3¢ ] 4’35‘5 gy } 51,6398 S5/, 3926
MpLA 132 51,580 51.8357

NocHx 3 5 (,4838 51736/
NpcA B D) 52,1495 el sh 52,4034
Mmf—) 3p2 52,0516 L) 3050
VDCQ’BD; S1L3614 52.1015]
Mph (3 E( 51.57739 51, 323
Mocd 13 E2 51,6245 g, 2733
Np ch BE3 NIEFTEN 5/.7753
G I3F) 518133 $2.0 6382,
MR I3FZ 51 6369 71,3915
di}t’i Es 51 4934 SLIY7TT
Mp A ¢ 516465 51,9005
Npch 14 2 56595 51,9/3]
NpchlM 3 51,631 518854
Npc 14D] SR.]072 52.3618
Npch 14p2 520109 52,2655
Npch 1M D3 5. 8563 S5
NFAA 4 E] 51,6639 51.9139
Npcd MEZ 51,5377 51,8423
MW WMES  51J3% 51,8363
Npch M 516950 51,9555
Wpch INEC 5 1.669] 51,9443
Npch I4F3  51.494Y 517496




194
\ (2 _Sep 03 _cou _ph

— s

-

| ey Cone <€ Glove Box ot 17./5]

g awte 5'{9/]?6

(q‘ ln’zr“"«j ﬂ‘ev'\ /mecrs‘us"eol\ cd/ Ol_jnmﬂ (Os

‘ 195
|3 Cppto3  conl BAN~
' Tzwe:‘/’mam
2l TO | K Y M1 o [ s
- ’
w__ 2o | (90 [ SO 2,@\1
3602\ 2o | joo | 19 | 2o

P€<[Uce(‘ +d> qéq M’Wl <C’?? l)u dﬂm\tﬂq ‘H"‘M)‘AW

C[)\QWLM ‘LMC( -'e-ﬂ’osem 'H’le\;} q(cdz iﬁ)( ‘f‘a

}Zeccje%’{f“ loco pp W Z é?"l?f ;5) VA

J
qwlf)cc{\'qt( -&r 7 “é\cd Je(-vxfj

_‘)/pfe,sz (‘eﬁ‘ﬂfeo PLK-AY <>'1" T-o3k

iooﬂwm CcelawW)

| 5’001 Ce\l‘hpi@ﬂ PLL'Z}A 2)( ("‘{P 1- 6?5‘9

e

100D oy §acitoM

(;ioz’ Coune a&’é\ € [up E"ZC ?’{‘WIZOCD

Spe Cortiprep PLNA229 st (o-9gnh

I"C@wm f‘i‘e"m'l"lwvs*P’ Z’VJ/ 7-(3-272_

49 wfe 535© //?é

fae)c (-ef'(—mel? PLflz/Q ;V

(}-5 (J)mjreé[ ’m:m W—’?;d@(/ q”lc" 1&/2,/)40\4/2 /0

%UCEC( %23 qg? \ﬂW‘" (95 bu crﬁ’ﬁ,,_md ’h’z‘*t'fiigr

1O mL (U‘f’ mofﬂ O‘F Odéwm (4}HII)W) OWIL

< \MIMLM qm¢[ -éKnOa.;tucf ’f’(/lp \6}9'754‘9, bew ctb’ll’)ﬁiff,

C\/d t?l t”(/)&F Oéamm Soc(wwa Il 61? [O&Spp

q\(\f "p{ g ‘Pe(u f’é<<‘wf*{5‘

| f'ffb livw qucé %mté{j W@Omm ’%')'zmwm weve

Q!De ) ‘uf\B [9OmL vel, Fasl and L fsted

)@\p( f’hww(mri ‘Qﬂ’ TP cmq{z—\ 413 D’?fﬂ\”c’f

Te mark ._ern Type | waber, Most J0ul s

/ (344 I\}P(‘q 5’@( ’hm,s //—J

“Hll\f sa[J(V’W LUat)’ podb'cc[w’f)?) a BD%LN?

L@me la p/tec( \3@' ?(‘oc‘egs re.vpeo{&c[é;g\

fudo ct HVJ\S c;—? ’f‘ne Sa«\e f‘}zzmcfl‘%l d)l

+he (S®@Z s3la.

be wsek g0 these will be bisad <tdls qncl\

g,
-~...,_\

("{VD lGR‘\?’< Tlflem v\}l( b(» 5@»[2,«3!‘ wt‘H4 Z‘/

Q\M\u}ec RS (V\Cllc‘{t;c[ ) The —Qf/odmﬂ)\
ablk. -

77

J—

e

\




196

\H . seP o>

197

16 $EP T 22 shw

]V’_‘Qﬂi{'é‘fﬁcf NP (% 56’!59)’ [g“f//% &gpes’m?(v‘i?g// |

4‘*[./@ frw one rick 'f” aneThev: U/lu/zo/ c{ow/a;

r/[;;; lwte A Ble B < 2F00 )
— /

”/ILI/“{ “f/h(/ /oﬁfe;, e'f/) =25 /Lgmgm;)g@/ 4/1:/%

U\‘&f ut“g f%/lgé

{o[w we g rw:-’lﬁ M wfc/z’f ‘213 ﬁ)cé/;anQﬁﬂ&

CQ le’lLec( {/Aea/t mz@;umc/ =1’?L' )O§’6wm (@

headspsre. aas
£ 25

Eedveed to "7?17[ ppm C=n bﬂ “peuty Franstor

T(“Dq (oue ob Glave Boy £ [H:Y: )

f‘(/l‘DWIA@r &rmc/ éslﬁf‘ﬂ/léf “r 4/4\/2, édX 7% ‘
@m}lﬂﬁ'mf Frq 'L%pé ;546.;4&/;, ‘

qq;’ ntéz’ an {6/@/[?(23

ql\LN+J ﬂw.« wxeq{wv“ec) aﬂ;’— [OL/OI/pm Zd)

Tt o€ Seceiy 13414 Exp {dfvzs'A)
¢ | -

Ee‘("CéJ “[73’ Cf@S PP 2, by _epening %Tqmr{’r

M%’f <5”(D ew scﬁ[w fez¢»fc/gaf:nrk7"7%//q

t’\qwx')e( qmcl ep{)ds’u\q ‘Hﬂa o/«f\f&béé e

E—em&fwc,[ 5@[%_3’ °€}‘<>W\ <4 ¢Lf€/ béX ‘T’P‘II?’—( Cmoﬂl&d

ambieat v 'Ep\r a «?w {g[m&JS’

’t"[fueu/l Mss 5 ;/‘@a:stfez/%/ Sv) #ﬁ AMO b /waéciJ

W"[/l’l <¢ '{"'U/'QC( 20m) b@arké’*

5 SEPT o33 ZA

1%%4&* cL Hwﬁ éqp 20, Gccij q%j”léff" 2 0. oooqo\‘

lfqnsé:esfec/ M()[\Q )/d‘leg I?"”Lf e«[pev“tmeﬁ+ct(

Qv”c,efi’ 4:(/‘ ’Amja fF ZC’/O&’)[ 3 q_’f/@WL' JO coa| q

Se vxf ’G\Fow\ cone {‘qc’k ’fZ’ c:ma’ﬁted l‘[c c(\aLmQ

/H/I(? ﬂ’e/ [ﬂéfe, ;4ﬂw~1f few@d&/éc/ dtl/ic[ 77259 5<JIJ

LS {.,,UN} iec/ (N o\FC[e( ’lLd «e%((/ktwqe ’Hﬁt 7‘—‘4:[‘”

sS(ecCe <4y,
\ d i

ACOL (“9"0 ""P’ G (ove Bex p,r’(” [3:5/5/

,0'}45', wSH o 3356 /"/76

soln D) Mess Z4) befe. o H
QH'E L/S-ZI',S; UN‘ 'M‘ L
NpAI3< | SIUF T .40
Npch[3¢2 IR 1.5
f\)o[(% 13¢3 S (&37 350
Nolﬁ BD]  $2.34|3 3.3
Npl 13DZ. S92, 2300 734
l\fgf 3PS S2 0376 T35

Ca lllm’h—’c \ Then Meq,j&f(?cl aU_1996 ppML?y




198

6 SEPT o3 YW 5T
SoLN 1D l\f\qsgéﬁ) beloce o
QH'T LS8 Saupling 0
Np A 3T S1.7298 ‘-mq
Nod13E2 SR80S i
1\)9 (ABES S 1. 9077 ®.0| %’@P c\}fa\\i\fﬂ)’
NoCAISF| $2.0120 822 K22
NpChISFRL RIS B2
Noch I3¥3 S1.6R00 %. 22
Npch M S K343 ERY
Np b I ¢ S, R300 7.S0
Mol (3 S._R072 1 80
No (A D] S2.2400 . FH
I\JQ(AW' D)L Mq\w?z |93 1.3
Ne<ch M D3 S2.04$4 73S
Np (A E] Si. 2@01 5.0\
Npc A1 £ S F3 e 8.00
Np A MES S1.7%53 8.0|
Ny I F] S 34%3 %23
NpcALYF2 51,8540 % 22
No A ES S1.6F o4 .23
P i - . —
{QJA}M Aa]z\ W\Q'W X M/M

10(6‘&0\ 0.9 wl. (e‘véel/\&l rﬂmaﬂ s€ oV Hl‘b?

Cfrfé/f‘i)’b eqz(ﬂ selles l?‘lﬁ' LS Wc{’f~

Sqw'ﬂ)l% c(mftt Cly 4[00 \Cd{@ (ﬁ’/b)

199

AW

|4 Seé)‘;\’ =%}

Lo [\}“;/

Re w\’“ci

M 7S o LS4 »"‘t:z’s' with <t<‘\f{\

u’s”\\\B Medttler AE QAHO balapee
SoL-N MazsCa) ot Ural MQ5§(ﬁ> ot
+ (@% qéic'mq 5aw1olf>

Na 3¢ fa, 1,395 NTED
Mpla (5 16 116333 %. 12238
Nela 13020 1. 7574 ®. 2325
Nplai3c 2k 1.6637 % . ISRS
Nplal3e2a 1. 7357 . 220|
NoCa 1303k 1.6959 X. 1033
Mo Ca 124 1o LIeT5 B 2015
N Ca 2d lb 1. 6"/@| ¥ 20
MeCa_13d 20 7.33dH6 X . 383
\_\\)?Qg 13d Zb 7 ?(0575 B.LROSS™
Mpla | 3d 3 769 357 R A% e
hipCa \3d 3b 1. 7395 . 2153
A CaIZe La 7. 733’3 $ . 223
NpCa13e 1 17307 R. 2153
N’.\v(‘a \3e Za 75 717‘/5, 3. 234F
Ninlo 130 2% 1 105F 3. 2043
NipCo 130 20 1.674 | 3. 16S2.
NpCa (323N 7.6 304 3. 1234
Nyt 138 la 7644 8._LIRS
Mp Ca 12€ 11y 1. 1306 . 2HL

Np Lo 13€ 2a 1,.693% . (418




200 9

q" lé-—OB CoVT %M

END oF SCcGENTIFIC NoTEBgok

ENTRIES conTINVED (y H GO

T | have reviewed this scientific notebook and find it in agreement with QAP-OO0A1. ...

There is sufficient information regarding methods used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat

the activity.






