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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 127771

Sample ID

[ ALT-1IF-A |
Client: Division 20
Date Received: 08/03/99

Project No.: 20-1402-661

Work Order: _l 6186
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 127772
Sample Detection

Analysis Result (mg/T.) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.005 0.005
Arsenic 0.047 0.005
Barjum 0.007 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.376 0.025
Cadmium <0.005 0.005
Calcium 13.2 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Coppét <0.005 - 0.005
Iron <0.05 0.05
Lanthanum <0.005 0.005
 Lead <0.005 0.005
Lithium 0.015 - 0.005
Magnesium 4.93 - 0.05
Manganese 0.008 0.005
Molybdenum - | . . 0.014 _0.005

iNickel - o] <0.008 . 0.005
Palladium - - <0.005. 0.005
Phosphorus 0035 - -0.02
Potassium 0.521 0.1
Selenium <0.005 0.005
Silicon . 114 0.025
Sitver <0.005 0.005
Sodium 189 0.2
Stronfium 0.092 0.005
Sulfur 1.76 0.025
Thallium <0.01 0.01
Thorium <0.025 0.025
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.025 0.025
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.016 0.005
Zirconium <0.005 0.005

Sample ID
—
Client: Division 20
Date Received: 08/03/99
Project No.: 20-1402-661

Work Order; 16186

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 127773
Sample Detection

Analysis Result (mg/L) | Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.005 0.005
Arsenic 0.047 0.005
Barium 0.009 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.381 0.025
Cadmium <0.005 0.005
Calcium 13.1 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 0.015 0.005
Magnesium 493 0.05
| Manganese 0.009 0.005

“iMolybdenum - |- 0.012 0.005
Nickel <0.005 0.005
Palladium <0.005 0.005
Phosphorus 0.043 . 0.02
Potassium 0.454 0.1
Selenium ;. <0.005 0.005
Silicon 11.5 0.025
Silver <0.005 0.005
Sodium 18.7 0.2
Strontium 0.094 0.005 -
Sulfur 1.80 0.025
Thallium <0.01 0.01
Thorium <0.025 0.025
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.025 0.025
Uranium <0.1 0.1
Vanadivm <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.014 0.005
Zirconium <0.005 0.005

Sample ID
Client: Division 20
Date Received: 08/03/99
Project No.: 20-1402-661

Work Order:

16186

N —
! i
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) H
I SAMPLE ANALYSIS DATA SHEET B o SAMPLE ANALYSIS DATA SHEET B
‘ Sample ID } [T S Sample ID [ __________
: S
S : e ] w
Lab Name: Southwest Research Institute Client: Division 20 T Lab Name: Southwest Research Institute Client: Division 20 ‘
LabCode:  SwRI Date Received: 08/03/99 T LbCode  swhI Date Received: 08/03/99 — -
. Matrix: Water Project No.: 20-1402-661. ] - Manmix Water Project No.: 20—1402«661 ! -
Lab System ID: 127774 Work Order: 16186 ] - Lab System ID: 127775 Work Order: 16186 ‘ !
. 3 SOV U
e Sample Detection - 1 . Sample ‘Detection ——
Analysis Result (mg/l) | . Limit (mg/L) ° ’ ] Result (mg/L) | Limit(mg/) |
Aluminum <0.05 ° 0,05 _ e <0.05 0,05 w e
Antimony <0.005 2005 <0.005 0.005 Ve
st e Arsenic 0.039 0.005 . 0.040 0.005
Barium 0008 . 1 0005 | . 0007 T 0005
Beryllium C=0005 0008 )T e - <0005 0.005 . - : e
| Bismuth <001 <0.01 0.01
Boron 0.346 — 0347 0.025 ——
Cadmium <0005 .. <0.005 0.005
Calcium - 122 | 122 0.05 S
Chromium <0.005 . . <0005 0005 __ o
Cobalt T So00s <0005~ 10,005 ] S
’ <0.005 i 0.005
- S B} ,
A
Mw o
Zing 0.015 0.005
R - ; _ Zirconium <0.005 0.005
________________________________________________________ . f
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 127776

Sample Detection
Analysis Result (mg/1.) Limit (mg/L)
Aluminum <0.05 * 0.05
Antimony <0.005 0.005
Arsenic 0.037 0.005
Barium 0.007 0.005
Berylliom <0.005 0.005
Bismuth <0.01 0.01
Boron 0.346 0.025
Cadmium .<0.005 0.005
Calcium 12.4 0.05
Chromjum <0.005 0.005
Cobait <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 .0.014 0.005
Magnesium 460 . 005
Manganese <0005 ] 0005
Molybdenum 0030 .1 0005
 Nickel . Lo<0.805- 1. . 0.005
Palladium “<0.005 - 0.005
Phosphorus. | <0.03. 0.02
Potassium 0.1
Selenium 0.005
Silicon 0.025
Silver 0.005
Sodium 0.2
Strontium 0.005
Sulfur 0.025
Thallium 0.01
Thorium 0.025
Tin 0.005
Titanium 0.005
Tungsten 0.025
Uranium Q.1
Vanadium : 0.005
Yttrium <0.005 0.005
Zinc 0.034 0.005
Zirconium <0.005 0.005

Sample ID
Client: Division 20
Date Received: 08/03/99
Project No.: 20-1402-661

Work Order: 16186

—

[ F -
U

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 127770

Detection

Sample ID
Client: Division 20
Date Received: 08/03/99
Project No.: 20-1402-661

Work Order: 16186
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'SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 127769

Sample ID
ALT-QC-1

Sample Detection
Analysis Result (mg/L) Limit (mg/L
Aluminum 5.09 0.05
Antimony 1.50 0.005
Arsenic 0.252 0.005
Barium 472 0.005
Beryllium 0.123 0.005
Bismuth <0.01 0.01
Boron <0.025 0.025
. |Cadmium 0.117 0.005
Calcium 125 0.05
Chromium 0.236 0.005
Cobait 1.17 0.005
Copper 0.619 0.005
Iron 2.37 0.05
Lanthanum <0.005 0.005
Lead 0.072 0.005
Lithium <0.005 0.005
Magnesium 123 0.05
Manganese 0.344 0.005
Molybdenum <0.005 0.005
Nickel. 0.935 0.005
Palladium <0.005 0.005
Phosphorus 12.2 0.02
Potassium 165 0.1
Selenium 0.129 0.005
Silicon <0.025 0.025
Silver 0.140 0.005
Sodium 140 0.2
Strontium <0.005 0.005
Sulfur 12.8 0.025
Thallium 0.262 0.01
Thorium <0.025 0.025
Tin <0.005 0.005
Titanium <0.003 0.005
Tung <0.025 0.025
Uranium <0.1 0.1
Vanadium 1.21 0.005
[ Yttrium <0.005 0.005
Zinc 0.489 0.005
Zirconium <0.005 0.005

Client: Division 20

Date Received: 08/03/99

Project No.: 20-1402-661

Work Order: 16186

.................... S J—— Sample ID
l ALT-1R-A
—— L.
Lab Name: Southwest Research Institute Client: Division 20
— N J—

Lab Code: SwRI

Date Received: 08/12/99

Matrix: Water Project No.: 20-1402-661

Lab System ID: 128165 Work Order: 16236

Sample Detection
Analysis Result (mg/L) Limit (mg/L)
Bromide <0.1 0.1
Chloride 2.44 0.1
Fluoride 0.131 0.1
Nitrate-N 1.72 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.1 0.1
Sulfate 5.61 0.1

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID
ATL-IR-B

Lab Name: Client: Division 20 _

Southwest Research Institute

Lab Code: SwRI Date Received: 08/12/99

Matrix: Water Project No.: 20-1402-661

Lab System ID: 128166 Work Order: 16236

Sample Detection |
Analysis Result (mg/L) Limit (mg/L)
Bromide <0.1 0.1
Chloride 2.37 0.1
Fluoride 0.128 0.1
|Nitrate-N 192 . 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.1 0.1
Sulfate - 5.25 0.1
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 128168

ample ID

ALT-2R-B

Client: Division 20

Date Received: 08/12/99

Project No.: 20-1402-661

Work Order: 16236

Sample Detection
Analysis Result (mg/L) | Limit (mg/L)
Bromide <0.1 0.1
Chloride 2.35 0.1
Fluoride 0.124 0.1
Nitrate-N 1.85 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.1 0.1
Sulfate 4.85 0.1

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 128167

Sample

Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

Phosphate-P

Sulfate

ample ID
&
Cliont: Division 20 '
Date Received: 08/12/99
Project No.: 20-1402-661

Work Order: 16236

Detection . § .. .

Analysis Result (mg/1.)

277

e,

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
LabCode: - SwRI
Matrix: Water

Lab System ID: 128169

Sample Detection
Analysis Result (mg/1) Limit (mg/L)
Bromide <01 0.1
Chloride 7.40 0.1
Fluoride 4.85 0.1
Nitrate-N 5.61 0.1
Nitrite-N <0.1 0.1
Phosphate-P 12.2 0.1
Sulfate 36.9 0.1

Sample ID

Client: Division 20
Date Received: 08/12/99
Project No.: 20-1402-661

Work Order: 16236

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 128170

Sulfate S1.1

7 Sample Detection
Analysis ‘Result (mg/L) | Limit (mg/L)
Bromide <0.1 0.1
Chloride 10.5 0.1
Fluoride 6.95 0.1
Nitrate-N 24791 0.1
Nitrite-N i <0.1 0.1
Phosphate-P~ "{ = 17.1 0.1

0.1

Sample ID
ALT-QC-4

Client: Division 20
Date Received: 08/12/99
Project No.: 20-1402-661

Work Order: 16236
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o VMSN.A Certificate of Calibration

Report # 052401 W1840037
Instrument Model: HMP235 SeriaL Number : W1840037

instrument Range: 0 to 100%RH Calibration Procedure: 11603019 Rev. F
Accuracy: Relative Humidity: 21%RH (0 to 90%RH), + 2%RH (90 to 100%RH).

Accuracy: Temperature; £ 0.2 °C @ 20 °C Recommended calibration due date 24 May 02

S.0.3# 74327 Calibration Date: 24 May 01

SOUTHWEST RESEARCH INST.
SAN ANTONIO, TX

Customer:
City, State:

This unit was cafibrated by adjusting its reading at 0% against dry nitrogen and at 75% against reference humidity
and temperature instrument, Vaisala model HMP233. Additional instrument verification checkpoints were made
against HMP233 reference at 11%RH and 97%RH. Calibration and instrument verification sequences utitize dry
nitrogen and a set of controfled aqueous salt solutions Vaisala model HMK13B. Laboratory ambient conditions are
maintained at a temperature of 22 °C +'1 °C with relative humidity level of 50%RH  5%RH. The calibration
uncertainty is presented at 95% confidence level, k=2. The calibration uncertainty is +0.6%RH.

Calibration Data

Temperature Calibration ( °C)

Reference Unit Under Test Error Tolerance

+22.17 +22.30 +0.13 +0.20°C
Humidity Calibration (%RH)

Reference Unit Under Test Error Tolerance
+0.10 +0.10 0.00 +1.00
+11.30 +11.50 +0.20 +1.00
+75.25 +75.20 -0.05 +1.00
+ 97.60 + 96.00 -1.60 +2.00

The results of this calibration is traceable to the National Institute of Standards and Technology through NIST Test
Report Number TN 264532 dated 02-Nov-00. Vaisata's calibration system has been established to meet the
requirements of ANSI/NCS Z540-1-1994. This certificate can not be reproduced except in full, without the
expressed written consent of Vaisala.

Calibration Equipment Used: Workstation 8 Ambient Conditions

Page 1 of 1

Model Serial Number Catlibrate Date Due Date Humidity: 50.5%RH
Power Supply 9800300 27-Nov-00 27-Nov-02 Temperature: 22.2 °C
Fluke 45 6859005 25-Aug-00 25-Aug-01
HMK138 $365000 12-Feb-01 12-Aug-01
HMP233 V4310011 30-Apr-01 30-Jul-01

Technical Operator LaborAtdry Manager
Linda Hall e Johnson
Mailing address:

Vaisala Inc.
100 Commerce Way
Woburn, MA 01801-1068

Tel. (781) 933-4500
Fax (781) 933-8029
http://www.vaisala.com

11604100

o VMSM.A Certificate of Calibration

Report # 051501 W1840062
instrument Model: HMP235 Serial Number: W1840062

Instrument Range: 0 to 100%RH Calibration Procedure: 11603019 Rev. F
Accuracy: Relative Humidity: +1%RH (0 to 90%RH), + 2%RH (90 to 100%RH).

Accuracy: Temperature; £ 0.2 °C @ 20 °C Recommended calibration due date 15 May 02

S.0.# 74327 Calibration Date: 15 May 01

SOUTHWEST RESEARCH INST.
SAN ANTONIO, TX

Customer:
City, State:

This unit was calibrated by adjusting its reading at 0% against dry nitrogen and at 75% against reference humidity
and temperature instrument, Vaisaia model HMP233. Additional instrument verification checkpoints were made
against HMP233 reference at 11%RH and 97%RH. Calibration and instrument verification sequences utilize dry
nitrogen and a set of controlled aqueous salt solutions Vaisala mode! HMK13B. Laboratory ambient conditions are
maintained at a temperature of 22 °C + 1 °C with relative humidity level of 50%RH * 5%RH. The calibration
uncertainty is presented at 95% confidence level, k=2. The calibration uncertainty is +0.6%RH.

Calibration Data

Temperature Calibration ( °C)

Reference Unit Under Test Error Tolerance

+22.22 +22.40 +0.18 +0.20°C
Humidity Calibration (%RH)

Reference Unit Under Test Error Tolerance
+0.10 +0.10 0.00 +1.00
+11.30 +11.50 +0.20 +1.00
+75.44 +75.40 -0.04 +1.00
+ 97.60 + 96.30 -1.30 +2.00

The resuits of this calibration is traceable to the National institute of Standards and Technology through NIST Test
Report Number TN 264532 dated 02-Nov-00. Vaisala's calibration system has been established to meet the
requirements of ANSI/NCS Z540-1-1994. This certificate can not be reproduced except in full, without the
expressed written consent of Vaisala.

Calibration Equipment Used: Workstation 9 Ambient Conditions

Page 1 of 1

Model Serial Number Calibrate Date Due Date Humidity: 50.5%RH
Power Supply 134169 27-Nov-00 27-Nov-02 Temperature: 22.2'C
Fluke 45 6565002 01-Sep-00 01-Sep-01
HMK13B P3940000 04-May-01 04-Nov-01
HMP233 V4310012 30-Apr-01 30-Jul-01

NN N S——

Technical Operator
Linda Hall

Deputy
Linda Hall

Mailing address:
Vaisala Inc.

100 Commerce Way
Woburn, MA 01801-1068

Tel. (781) 933-4500
Fax (781) 933-8029
http://www.vaisala.com

11604100
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TSI Serial No. 01030430
DCSCI‘iptiOl‘l VELOCICHECK PORTABLE AIR VELOCITY METER

Calibration Standard WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 109

CALIBRATION VERIFICATION RESULTS
Calibration Instrument Percent
Standard Output _

Error Compared to Tolerance
Difference Tolerance Tolerance

Limit- 0 Limit+
.000 m/s *
.144 m/s -
.305 m/s
.505 m/s
.987 m/s
.972 m/s
.526 m/s
.036 m/s
.576 m/s
.668 m/s
.375 m/s

.000 m/s
.152 m/s
.305 m/s
.506 m/s
.014 m/s
.022 m/s
.546 m/s
.069 m/s
.590 m/s
.696 m/s
m/s

WWOAWNROOOO
VWWoahhwrROoOOoOOoOOO
PNRUOOODOINDOO

(S
e

°C 0 °C

Tolerance Limits:
°C 60 °C

+ 5% of reading
or 025 m/s
whichever is greater
—Velocity Corrected to Std Conditions of: —|
Ambient Temperature: 21.1°C
Barometric Pressure: 760.0 mmHg

Ts! Incorporated does hereby certify that all materials, components, and workmanship used in the manufacture of this
equipment are in strict accordance with the applicable specifications agreed upon by TSI and the customer and with all
published specifications. All Pperformance and acceptance tests required under this contract were successfully conducted
according 1o required specifications. Furthermore, all test and calibration data supplied by TSI has been obtained using

| Standards whose accuracies are traceable to the National Institute of Standards and Technology (NIST) or has been veri-

fied with respect to instrumentation whose accuracy is traceable to NIST, or is derived from accepted values of physical
constants. Calibration procedures for this instrument comply with MIL-STD-45662A. The accuracy of the calibration
Jacilities is greater than a ratio of 1:1 with respect to the accuracy specifications of the instrument being calibrated.

Applicable Test Report Report Number Date Last Verified

DC voltage 517979 09-18-00
Barometric Pressure P-8264 05-15-00
Temperature (0°C) 254798 08-11-00
Temperature (19-35°(C) 203537 08-11-00
Temperature (60°C) 216642 08-11-00
Pressure 822/260205-98 05-08-00
Pressgre 822/258703-97 05-08-00
Velocity 836/259598-98 02-23-98
Dewpoint 257589 02-09-00

X Final Mar 20, 2001
Function Check Calibration Date

Mailing Address: P.O. Box 64394 St. Paul, MN 55164 USA
Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA
Phone: (800) 777-8356 or (651) 490-2711 Fax: (651) 490-2874

AR

TSI Incorporated
Environmental Measurements
and Controls Division

® Goes 3as

i S s i N £ & 2
F OF CAL ING
TSI Mode] __ 8330-M TSI Serial No. 01030433
Description VELOCICHECK PORTABLE AIR VELOCITY METER

Calibration Standard WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 114

CALIBRATION VERIFICATION RESULTS

Calibration Instrument Percent
Standard Output

Error Compared to Tolerance
Difference Tolerance Tolerance|
Limit- 0 Limit+

.000 m/s
.149 m/s
.305 m/s
.509 m/s
.019 m/s
.031 m/s
.562 m/s
.144 m/s
.709 m/s
.812 m/s
m/s

.000 m/s
.147 m/s
.305 m/s
.508 m/s
.991 m/s
.997 m/s
.538 m/s
.106 m/s
.644 m/s
.749 m/s
.334 m/s

VWOoOaANWNMDHOOOO
WWowaaWwWwroOoOOoOOo o
oA JNoONhoOo

e
S

°C 0 °C
°C 60 °C

Tolerance Limits:
+ 5% of reading
or .025 m/s
whichever is greater
—Velocity Corrected to Std Conditions of: —
Ambient Temperature: 21.1°C
Barometric Pressure: 760.0 mmHg

TSI Incorporated does hereby certify that all materials, comp ts, and work hip used in the manufacture of this
equipment are in strict accordance with the applicable specifications agreed upon by TSI and the customer and with all
published specifications. All performance and acceptance tests required under this contract were successfully conducted
according to required specifications. Furthermore, all test and calibration data supplied by TSI has been obtained ysing
standards whose accuracies are traceable to the National Insti Standards and Technology (NIST) or has been veri-
Jied with respect 1o instrumentation whose accuracy is traceable to NIST, or is derived from accepted values of physical
constants. Calibration procedures for this instrument comply with MIL-STD-45662A. The accuracy of the calibration
Jacilities is greater than a ratio of 1:1 with respect to the accuracy specifications of the instrument being calibrated.

Applicable Test Report Report Number Date Last Verified

DC voltage 517979 09-18-00
Barometric Pressure P-8264 05-15-00
Temperature (0°C) 254798 08-11-00
Temperature (19-35°C) 203537 08-11-00
Temperature (60°C) 216642 08-11-00
Pressure 822/260205-98 . 05-08-00
Pressure 822/258703-97 05-08-00
Velocity 836/259598-98 02-23-98
Dewpoint 257589 . 02-09-00

- X! Final Mar 20, 2001
Cﬁ] P Function Check Calibration Date

TSI lcorporated Mailing Address: P.O. Box 64394 St. Paul, MN 55164 USA
Environmental Measurements
and Controls Division

Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA "




37

-

I
|

|
:
i
i
|
i
i
|
;

1880GL0Ey' L

Svlel ye6°C 8¢S’L1L 62091 cor'oe €8¢y CdnN

4 £EE6S6620°
14 88¢€1L201l0°L 16GLTre0r’ L LL0'vL 280°¢ Z6v'8l 18] A . 1N ¥4 (444 12-1%
9 YEV.LYE00"|L LZLSLEE6EL gle'clL 920°¢ A A ]2 L¥6'91L 882'LC PAZ 4 ¢ QHIN
8 9590095960 £6Pe8.L0ve’ L 8c6'LL 96¥°C cee 9l vervl 828’8l yo¥'v © guUN
o]} S6v.L¥S616°0 €EY8e89/T ) 969°Cl €6°C ccllL 9cT sl c59'61 STA A 4 OLYHN
43 £80088848°0 6ELELL8LLL S8CLL 9.0C 999°Gl [Relogolk [A AV [R2158 4 CLAN
14" 6910¥8018°0 98.268SCL’L ¥96°¢CL 8.2'C 19¢°L) rA A" S¥961 eov'y PLIN
9l Zysre68e0 11802L10¥°0 98L'6 9.G6°0 €9G°¢cl c9.'6 6gl vl LISV 9LUN
8l ¢.¥0r€800°0 69L18GS1L10°0 gclei €200 il 8¥.L¢Cl seL L 18CY SLYIN
(014 LOVLY.E00°0 LS¥€02S00°0 1686 8000 150 4 658'6 vyl 12t 4 0ZdN
6622259000 981¥€£90600°0 cerel 6100 16L°L1L lahel 1821 © o BSEY €0
852£0500°0 £66.86900°0 €00'L1L cLloo 8GE'GL SLo'LL LE°GL SGeY co
9eeh1L£800°0 8/8¥¥SL1L00 Far4’ 2200 clo9l [ANAA) P£9'94 v’y 10
(6) Bbunesy Joye (6) Bunesy alogeq sjoju09

s|dwes sn|d o|dwes sn|d
Aysosod Aysoiod  (B)mplos  (B) m pinbri M Jsureluon  (6) m sidwesg W saulejuod  (6) i saurejuon ai sidweg
petenojeo Buisn's  painsesw Buisn 1g ejeq sjdweg
psieinofed Ge'o
llamxey Aos) Aq ainsesy /270 Ajsolod
gwo/b zo9'L €u/sql 004 pajoedwoosun
cwo/b gy €y/sqal 801 pajoedwon

Aysuap ying

pues eaiis Ap L# MO Jo somedoay

"006 e Bunesy Aq ssjdwes woly pasowas sem pinbi7 "mojeq umoys ale pue papioosas

Slam s[eusiew S|dWES PUe SISUIRIUOD JO SIV 'SISUIBJUOD ajdwes oyse|d ul peoe|d pue sjeassjul
WO Z Je uaxe) aJem S3fdLLES “JS}eM PUE PUBS JO ULUNJOD B} WD 02 B 9)euw 0} Jaujejuod ay} o}
PSppe Uy} sem pues eo||iS “JaLIBJUOS ajdues punos ‘|jey wo G¢C B Ul paoe|d sem Jajem jo wo g
|ejuswpadxy

o pues ealjis Aip | # Y0 Jo uogeuIWIB)EP uoneINyes pinbi

| . -
e e
e
P
b

.um ] J < &,M .

5 :Q T i @ ﬂu ¥
AR j ‘ S

SRR LI ECRREF R TR

4 §= =3 o TSR W

S NE SHEE mm IR REE

‘ Q - , R _

o &/Wu%b AMMV., " WM me | W ;
. < DW — S /an .I

m@s ww S mwwm W e 8 M‘

3 J m(u 3 < N Myv g Jﬂ D

NS e.wm g N & - o9 \ mw M \

TR S T 2 { 29 1 2 A
U %c WNI R Y />J RS Amw/yw /]
g zle o | e e al

 |ito D
(/l
DeJce\rM

36




38

hig ol ool s c@ela0.0 -&u

Sollon Sormula
N)

bw\ \<

(LuMO wt (s /60‘ ,Owtm\ %/M/ Powsfc,»\

S ep

a&o-\,() .

Lo s Tbe Vo et s

Saturation

(Jcopx\es Og: Cw(\\o

39

blz2 oS0
R i

s SoRT eal

vc&&\\m\ Qeu—&x§\c@{e¢ 155wl lo\/

: IC\-ID §0~f &, OAl\bG-[CV ’tem—\{),/sz:\tgﬁ
tuomsmithens o el below <

Issved to:

Manufacturer/Modei:

Description:
Serial Number:
Asset Number:

(210) 522-5215

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238

Department of Quality Assurance
Calibration Laboratory

Certificate of Calibration

19 June 2001

JIM PRIKRYL DIV20 B57

VAISALA HMP235

TEMPERATURE/HUMIDITY TRANSMITTER

W1840037
008768

Work Order Number: 444044065
‘This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

Certificate #
0972-01

This laboratory is accredited by the American Association for Laboratory Accreditation (A21.A) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions:

Calibration Date: 18 Jun 01

Temperature: 78.0 Degrees Fahrenheit

Condition as Received: SEE REMARKS

Condition as Released: SEE REMARKS

Calibration Procedure: CL-61, 699

Remarks: SEE ATTACHED DATA SHEET FOR UNCERTAINTY

Approved by:

__éze/s#‘//m /

Walt Hill, Supervisor

Institute Calibration Laboratory

mia2larpt Rev date8 Jan 01

T

Humidity: 52 % RH

Measurements performed by:

Roger Dykstra, Technician

Page 1lof 1

Southwest Research Institute

Calibration Laboratory
Calibration Data Sheet

Work Order 444044065

Mfr.  Vaisala

Technician R Dykstra

Asset No. 008768

Model HMP235

Procedure CL-61, 6/99

Serial No. W1840037

Type _ Tempereature/Humidity Transmitter

Cal Date

6/18/01

Remarks: The following readings are provided with an expanded uncertainty K=2 with an approximate confidence level of

95%.
Parameter Applied Value Found/Left Instrument Error Uncertainty
Temperature 20.262 Degree C 20.325 Degree C 0.063 Degree C 0.30 Degree C
L4
% Relative Humidity 25% RH 24.2% RH 0.8 % RH 0.52 % RH
50 % RH 49.5% RH 0.5 %RH 0.53 % RH
75 % RH 74.0 % RH 1.0% RH 0.55 % RH
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Issued to:
Manufacturer/Model:
Description:

Serial Number:

Asset Number:

Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215

Department of Quality Assurance
Calibration Laboratory Certificate #
0972-01

Certificate of Calibration
19 June 2001

JIMPRIKRYL DIV20 B57
VAISALA HMP235
HUMIDITY/TEMP TRANSMITTER
W1840062

008769

Work Order Number: 444044064

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Ingtitute of Standards
and Technology (NIST). Supporting documentation relative to traceab lty is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Dep of Quality A Calibration Laboratory.

This Jaboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions:  Temperature: 79.0 Degrees Fahrenheit Humidity: 42 %RH
Calibration Date: 19Jun 01  Calibration Procedure: CL-61, 6/99

Condition as Received: SEE REMARKS

Condition as Released: SEE REMARKS

Remarks:  SEE ATTACHED DATA SHEET FOR UNCERTAINTY

Approved by: ‘ Measurements performed by:
WZJ/@\/ e T

Walt Hill, Supervisor
Institute Calibration Laboratory
mia2la rpt Rev date 8 Jan 01

Roger Dykstra, Technician

Page 1lof 1

Southwest Research Institute
Calibration Laboratory

41

Calibration Data Sheet =
ici tra -
Work Order 444044064 | Mfr.  Vaisala ';f;::::::fen gl?gl;,s (;/9 = ]
Asset No. 008766 Mode! HMP235 _ i B i
Serial No. W1840062 | Type Temperature/Humidity Transmitter _ ) a T -
Remarks: The following readings are provided with an expanded uncertainty K=2 with an approx ]
ot P Applied Value Found/Left Instrument Error Uncsnaintyc" -
Tre:r;perature 20.249 Degree C 20.400 Degree C | 0.151 Degree C 0.30 Degree 1
RH
¥, i idi Y, 24.2% RH 0.8 % RH 0.52 %
% Retaive Humicy 528 ‘{/: RFll-l-|l 48.8 °/: RH 1.2 %RH 0.53 :A RH
75% RH 73.0% RH 2.0% RH 0.55 % RH




42

%{/9/&/ P

{ JV N . < g — -
&'P%b &) f«ftlowﬁhw C;LCE;IIZ/ %f {S1 [/l'a,@o( Bd4S

Homo Lo are 15D oo o |lovia

Du-f\’//:

<

TSI Serial No, 01060216

Description VELOCICALC PORTABLE AIR VELOCITY METER

Calibration Standard WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 106

CALIBRATION VERIFICATION RESULTS

Calibration Instrument Percent Error Compared to Tolerance
Standard Output Difference Tolerance Tolerance|
—_—— Limit- Limit+

ft/min 0.
ft/min 34,
ft/min 64 .
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min

ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min

NJOWIrNDUITONOOO

HE OO SEANONO
OCUVITUNWONONOARNGON

Tolerance Limits:
+ 3% of reading
or 3 ft/min
whichever is greater
+—Velocity Corrected to Std Conditions of: —
Ambient Temperature: 21.1°C
Barometric Pressure: 760.0 mmHg

°F .0 °F
°F .0 °F

O

TSI Incorporated does hereby certify that all materials, components, and workmanship used in the manufacture of this
equipment are in strict accordance with the applicable specifications agreed upon by TSI and the customer and with all
published specifications. All performance and acceptance tests required under this contract were successfully conducted
according lo required specifications. Furthermore, all test and calibration data supplied by TSI has been obtained using
standards whose accuracies are traceable to the National Institute of Standards and Technology (NIST) or has been veri-
fied with respect 1o instrumentation whose accuracy is traceable to NIST, or is derived from accepted values of physical
constants. Calibration procedures for this instrument comply with MIL-STD-45662A. The accuracy of the calibration
facilities is greater than a ratio of 1:1 with respect to the accuracy specifications of the instrument being calibrated.

Applicable Test Report Report Number Date Last Verified

DC voltage 517979 09-18-00
Barometric Pressure P-8264 05-15-00
Temperature (0°C) 254798 08-11-00

Temperature (19-35°C) 203537 08-11-00
Temperature (60°C)
Pressure
Pressure
Velocity
Dewpoint

216642
822/260205-98
822/258703-97
836/264927
257588

Cﬁc VA MOGTETI X Final

Calibrated by

TSI Ilcorporated
Environmental Measurements

and Controls Division
| AR

Function Check

08-11-00
05-08-00
05-08-00
03-16-01
02-09-00

Jun 18, 2001

Calibration Date

Mailing Address: P.O. Box 64394 St. Paul, MN 55164 USA

Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA|

Phone: (800) 777-8356 or (651) 490-2711 Fax: (651) 490-2874

9be 6300 @
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TSI Model 8345 TSI Serial No. 01060220

Description VELOCICALC PORTABLE AIR VELOCITY METER

Calibration Standard WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 115

, CALIBRATION VERIFICATION RESULTS

Calibration Instrument Percent Error Compared to Tolerance
Standard Output Difference Tolerance Tolerance|
—_— Limit- Limit+

ft/min 0.
ft/min 36.
ft/min 65.
ft/min 100.
ft/min 160.
ft/min 328.
ft/min 650.
ft/min 996.
ft/min
ft/min
ft/min
ft/min

ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min
ft/min

O WOWOId OO
PO OoWWWwwwWwUJoo
BN Wk OWNRER O

°F .1 °F

°F .1 °F

[eN o)

+ 3% of reading
or 3 fiimin
whichever is greater
I—Velocity Corrected to Std Conditions of: —
Ambient Temperature: 21.1°C
Barometric Pressure: 760.0 mmHg

TSI Incorporated does hereby certify that all materials, components, and workmanship used in the manufacture of this
equipment are in strict accordance with the applicable specifications agreed upon by TSI and the customer and with all
published specifications. All performance and acceptance tests required under this contract were successfully conducted
according to required specifications. Furthermore, all test and calibration data supplied by TSI has been obtained using

standards whose accuracies are traceable to the National Institute of Standards and Technology (NIST) or has been veri- |

Jied with respect 10 instrumentation whose accuracy is traceable 10 NIST, or is derived from accepted values of physical
constants. Calibration procedures for this instrument comply with MIL-STD-456624. The accuracy of the calibration
Jacilities is greater than a ratio of 1:1 with respect to the accuracy specifications of the instrument being calibrated.

Applicable Test Report Report Number Date Last Verified

DC voltage 517979
Barometric Pressure P-8264
Temperature (0°C) 254798
Temperature (19-35°C) 203537
Temperature (60°C) 216642
Pressure 822/260205-98

09-18-00
05-15-00
08-11-00
08-11-00
08-11-00
05-08-00

i
i
Tolerance Limits:

Pressure
Velocity
Dewpoint

TSI In¢orporated

Environmental Measurements
and Controls Division
5 Tk ' 3 G
1

822/258703-97
836/264927
257589

(X Final

Function Check

Jun 18, 2001

05-08-00
03-16-01
02-09-00

Calibration Date

Mailing Address: P.O. Box 64394 St. Paul, MN 55164 USA
Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA

Phone: (800) 777-8356 or (651) 490-2711

Fax: (
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Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238 U ——
(210) 522-5215

Department of Quality Assurance

Calibration Laboratory Certificate #
i 0972-01
S Southwest Research Institute )
6220 Culebra Road o ] o
R 2 San Antonio, TX 78238 - | . .
S (210) 522-5215 C ertlf] c at e Of C al]b ra tl on
] Department of Quating Assurance ' S :
Calibration Laboratory Ceg‘g‘;i;‘:": # S — I 15 June 2001
' , . Issued to: RON GREEN DIV20 B57 S —
H Manufacturer/Model: OMEGA PX302-015GV
oo . . rmm——— b Description: PRESSURE TRANSDUCER
Certificate of Calibration Serial Number: 580121
— Asset Number: 007622
15 June 2001 H b Work Order Number: 444044000 : e —

J— i This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSYNCSL Z540-1-1994. The results 1

Issued to: RON GREEN DIV20 B57 ] of this calibration relate only to the individual item as described above. Standards used in this calibration, deseribed in the e

Manuf: er/Model: OMEGA PX302-015GV - : referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards

Description: PRESSURE TRANSDUCER . and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination UPOM e .

Serial Number: 971112 e request. This ceniﬁ;ate isnot to be reproduced, except in full, without the writien approval of the Southwest Research Institute '

Asset Number: 006322 e - - Department of Quality Assurance Calibration Laboratory.

Work Order Number: 444044001 S

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANS_]/NCSL 7.540'1'19.94' ’Ihe;]resulls N -

of this calibration relate only to the individual item as described above. Standards used in this callhfanon, de§cnbed in Z .

i Toceiogy (NS Sopporin doumets llmcenfir}ﬁes y m]embfll?es{ o "falceabge;‘?az?zb]l\ia?o(;la’ial;‘?’:z;s:‘f's:’?‘n . The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
d Technology (NIST). Supporting documentation relative to traceability is on file an ) The uncerainty f el

?:quest. This%:)e,rﬁﬁcate isnot to be reproduced, except in full, without the written approval of the Southwest Research Institute '

Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

Ambient Conditions: Temperature: 68.0 Degrees Fahrenheit Humidity: 40 % RH
This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this

calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

—— i

|
Calibration Date: 15Jun 01  Calibration Procedure: CLCP-PI1-001, 6/99 it
Condition as Received: SEE ATTACHED DATA S

] e
F Condition as Released: SEE ATTACHED DATA ‘
40 % RH

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions:  Temperature: 68.0 Degrees Fahrenheit Humidity:

; Remarks: CALIBRATION DATA ATTACHED m—www——ww!
Calibration Date: 15 Jun 01 Calibration Procedure: CLCP-PI-001, 6/99

Condition as Received: SEE ATTACHED DATA

Condition as Released: SEE ATTACHED DATA v ‘

. Approved by: ’ . Megsfirements performed by: ‘»wwa«»«»-—wm—«m-ml"j
Remarks: CALIBRATION DATA ATTACHED K{ Mw/‘/ 4( % - / ‘

3 /" .

k T . 7 e

Walt Hill, Supervisor
Institute Calibration Laboratory

¥ mAa2lapt Rev date 8 Jan 0 Page 1of |
{ d by: 3
Approved by: 4 Me%me ¥ ‘

N

Mack Wood, Technician “

Walt Hill, Supervisor Mack Wood, Technician ] Soutél;iet)sr;tﬁ)e:f:;?altgf;lme
Institute Calibration Laboratory Calibration Data Sheet
midlarpRevdaclon0l Page Tof 1
Southwest Research Institute S U Work Order 444044000 | Mfr, Omega Technician C.M.Wood
Calibration Laboratory Asset No. 7622 Model PX302 Procedure CLCP-PI-001
Calibration Data Sheet Serial No. 971112 Type CalDate__ Jun. 15, 01
Remarks:
Work Order 444044001 | Mfr. _ Omega Technician C.M.Wood i Parameter Applied Value Found/Left Instrument Error | Test Uncertainty | Result
Asset No. 6322 Model PX302 Procedure CLCP-PI-001 T Pressure PSI mv N/A +-mV
Serial No. 971112 Type Cal Date  Jun, 15, 01 ] 1] 1.016 0.026 -
Remarks: ‘ e 3.7 26.106 0.026 ‘
Parameter Applied Value Found/Left Instrument Error | Test Uncertainty | Resuit - ] 7.50 51.229 0.027 |
Pressure Psi mv N/A +-mV SR S 11.25 76.283 0.028 e i
-0 -0.448 0.026 e 15.00 101.162 0.029
3.75 24755 0.026 A 11.25 76.283 0.028 O,
7.50 49.909 0.027 7.50 51.229 0.027
11.25 74.969 0.028 3.75 26.107 0.026
15.00 99.899 0.029 ] 0 1.020 0.026
1155 74,657 0,038 e e ] )
750 49906 0027 3 e st e e SR S—
3.75 24.753 0.026
0 -0.446 0.026
|
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Heat sink consisting of copper tubing attached to

circulating cold water bath.
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B September 28, 2001 S
- ,
Dr. Stephan Brocoum, Assistant Manager
B Oftice of Licensing and Regulatory Compliance e e
h—’ 4"0‘ CM&Q‘% LY et /\)w % ""“"‘< A U.S. Department of Energy
B Office of Civilian Radioactive Waste Management
"Céx.—b —mz\ L u«.«ﬂ ey C oﬁéaz@ %u-m,,t /vr‘ Yucca Mountain Site Characterization Office o
=TT P.O. Box 30307
5 o *—cQ:) S coplle &L . oy LI North Las Vegas, NV 89036-0307
. i X SUBJECT: REQUEST FOR IN-DRIFT MATERIAL SAMPLES -
l/vbuk % QMA,Q? ) Le W—q QQ
¢ . Dear Dr. Brocoum:
[ W o Aobizol ~&;( Mg
M_Q - In accordance with the agreement between the U.S. Department of Energy (DOE) and the U.S. e
4 P\PJZ"'LZE‘ E&Z J 4’&-«”\ [ Nuclear Regulatory Commission (NRC) regarding pre-licensing interactions dated November
) " 16, 1998, the NRC formally requests samples of in-drift materials to investigate the chemistry of
(L,., s :.—4\29 condensate water dripping into drifts. Specifically, the NRC requests the following items: T
¥ Za——
1) steel sets - two 1 inch squares and two 2 inch squares of steel support materigt 7T -
— 2) grout - 1 kg of powdered grout mix
3) rock bolt - one whole rock bolt -
—p 4) wire mesh - 5 square feet of wire mesh
7 W
! I\‘D ,\O L \\P ‘LJJ s,u_}—&l, WWM W 4 oy - In addition, the NRC plans to perform trace element analyses on the condensate water that has
U __tﬂ(\Lo/, W M reacted with the requested materials, therefore, the NRC requests DOE provide the — -
Mo | - compositional analyses of the requested materials. Please send the materials to:
1o ,Qd-/vv\ _&) 5 et lo Jc$ [< g Dr.Lauren Browning e
4 s e Southwest Research Institute/Div. 20
Center for Nuclear Waste Regulatory Analysis T ————
SR - 6220 Culebra Road, Building 189
T~ San Antonio, TX 78238-5166 e —
L ~~~~~~~~~~~~~~~~~
Thank you in advance for your assistance with this matter, If you have any questions regarding
- this letter, please contact the technical lead for the Thermal Effects on Flow Key Technical
R o -
B o
\\ s e
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—
S. Brocoum 2- S
Issue, Mr. Jefirey Pohle or the Senior Project Manager for issue resolution, Mr. James Andersen. T
Mr. Pohle can be reached at (301) 415-6703 and Mr. Andersen at (301) 415-5717. SE— -

Sincerely, ! B
S

/RA/ nks for cwr

C. William Reamer, Chief ]

High-Level Waste Branch - S

Division of Waste Management

Office of Nuclear Material Safety - P

and Safeguards

cc: See attached distribution list

Department of Energy
Office of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Qffice
P.O. Box 364629
North tas Vegas, NV 89036-8629

NOV 09 200

OVERNIGHT MAIL

C. William Reamer, Chief

High-Level Waste Branch

Division of Waste Management

Office of Nuclear Materials Safety
and Safeguards

U. S. Nuclear Regulatory Commission

Two White Flint North

Rockville, MD 20852

TRANSMITTAL OF IN-DRIFT MATERIAL SAMPLES

Reference: Ltr, Reamer to Brocoum, dtd 9/28/01

In the referenced letter, the U.S. Nuclear Regulatory Commission (NRC) and the Center for T
Nuclear Waste Regulatory Analysis (CNWRA) requested samples of various materials. The !

materials requested and the materials we are providing are as follows:

QA: N/A

Requested

Shipping

1. Steel sets — two 1" squares and two 2” squares

One 127 section of steel set

of steel support material

2. Grout - one kg of powdered grout mix

One kg of powdered grout mix

3. Rock bolt - one whole rock bolt

One Split Set rock bolt and one Super

DISTRIBUTION: T I
File Center  NMSS r/f DWM r/f HLWB r/f DBrooks SWastler _
CWReamer NStablein  TAhn Jbradbury  NColeman  PJustus A S
Bleslie MNataraja  JPohle JTrappJFirth OSR
Center LSN PUBLIC e B
ACCESSION #: ML —~F
DOCUMENT NAME: S\DWMHLWB\JWA\REQUEST FOR SAMPLES.WPD
orc | mwe | | mws | | fuws | | e ’ TTTY T
NAME | JAndersen jwa | JPohle jap DBrooks dib CWReamer nksforcwrf| oo T
DATE | 09/27/01 09/27/01 09/27/01 09/28/01 SO S—
OFFICIAL RECORD COPY
ACNW:YES X NO _ Delete file after distribution: Yes __ No S—
1) This document should be made available to the PUBLIC - 09/27/01 JWA
2) This document is related to the HLW program. It should be placed in the LSS - 09/27/01 JWA
Qf \&H—e\/ @T‘vb\atw‘pc\ ’%Vwcyw\.c%—bg d)
v o) /\MD,\;:th i 8 IN\,M 5 (n-—;/QJL.J
O{A/bﬁ {I)'\(I S5t /L&\,\, ﬁfocaw'\ ’75
(. wcl((m /[LQQM,J\ -, yoyye [ s |
S o M. 'Tk.) gﬂ) [ 'X:v'\) Do o -
} )L;f) (p}‘t /QW/{A‘OWO 6);) \Mﬁp@) p—Q e
Q—O camafds W e < A‘“f’l .
ma—
mp—
e
JIES p—
- &
I
B

Swellex rock bolt
Five square feet of wire mesh

4. Wire mesh — five square feet of wire mesh

Compositional analyses for the materials were also requested. With the materials. we included e

an analysis of the grout as well as American Society for Testing Materials (ASTM) standards

A 36 and F 432, which include chemical composition requirements for steel sets and rock bolts

respectively. The specification for wire mesh. ASTM A 185, does not include any requirements
for chemical composition, nor does the specification for the steel wire used to fabricate the wire
mesh, ASTM A 82.

C. William Reamer 2.

NOV 09 2001

Differences between the samples requested and those being provided have been discussed with

NRC and CNWRA staff and these differences were agreed to be acceptable.

As per your request the above listed materials will be sent to:

Dr. Lauren Browning
Southwest Research Institute/Div. 20

Center for Nuclear Waste Regulatory Analysis
6220 Culebra Road, Building 189

San Antonio, TX 78238-5166

The materials were shipped on November 7, 2001.

If you require any additional information, please contact Timothy C. Gunter at (702) 794-1343.

" Stephan Brocoum

Assistant Manager, Office of
Licensing and Regulatory Compliance

OL&RC:TCG-0180
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e Q ) Vb closmsico a1 22,5155 ——
S N N s ‘
_/‘-\Ai ; l l - . BN January 4, 2002 “
vvvvvvvvvvvvvvvvvvv , i g: y P I\Q
¥ S, L2V |V 4 M k—Q Frank Donmez
v Y larene 5 Conam Kawin Inspection |
S - B - 194 Internationale Blvd. ‘

Lo A -
c@ :h? < Mo Kaidiw \ we pnoli s /Q . T Glendale Heights, IL 60139 |
LOAMMQ r',,,uﬁ @ N \— S ' /M R Dear Mr. Donmez; . i

o Enclosed please find 8 samples of steel materials submitted for chemical analyses. Per our conversation 1 i
; need a full chemical analysis of each sample. Also, as per our conversation the rust on the surface of the |
- ((, > (.f A | samples should be removed before performing the analyses. Sample numbers and a brief description of i
each sample are given below: e
(o34 B N S :

. Sample No. Description ‘
_L35A b mpl ) _Descrpion_ | |
634B Portion of steel set B T
635A Portion of rock bolt ;

636A Portion of rock bolt

. 637A Portion of rock bolt
B 637B Portion of rock bolt O
638A Portion of wire mesh :
639A Portion of wire mesh i
éB\&‘A . According to the supplier, all the samples are carbon steel. The steel set samples (634A and 634B) should S —

b be within the chemical composition ranges for carbon, phosphorous, sulfur, and silicon specified in ASTM .
£ Bqﬁ A36. The rock bolt samples (6354, 636A, 6374, and 637B) should be within the chemical composition . -t
ranges for carbon, phosphorous, and sulfur specified in ASTM F432. The specification of wire mesh T
(ASTM A185) does not include any req i for chemical position. The chemical requirements

T specified in ASTM A36 and ASTM F432 are listed below and are included for quality assurance purposes.

ASTM A36 (steel sets) 'ASTM F432 (rock bolts)
T — Carbon, max % 0.26 0.79
Phosphorous, max % 0.04 0.058 e i
Sulfur, max % 0.05 0.15 ;
Silicon, max % 0.4 A et

The chemical analyses performed by Conam Kawin should provide the method of analysis for each element
and the measurement uncertainty must be identified. 1f multiple analyses or muitiple analysis methods are
performed, the results of all measurements should be presented along with the measurement uncertainty.
Finally, the remaining material should be returned to me at Southwest Research Institute so these samples
are available to our QA department. JO

- — B \ —— B -‘\ ) Washington Office ¢ Twinbrook Metro Plaza #210 4
b .. / 12300 Twinbrook Parkway * Rockville, Maryland 20852-1606 f
— = ) P—
B |
. P
o My phone and fax number are listed below along with my email address. Please contact me if you have

- R \ "~ any questions. Thank you for your assistance.
[ Sincerely, Z

.................... _— \ : - ks D. Prikryl
— e uthwest Research Institute

6220 Culebra Rd

— San Antonio, TX 78228-5166

I R e e Phone: 210-522-5667 -

T — - Fax: 210-522-5184 ’ :
" T Email: jprikryl@swri.edu T

S — NG — e
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LAB ND: 0107-043 / 03 JOB NO:  01/08 #v23
EESmooRR oo '
bl ASTM FA32 $63%A — PORTION OF ROCK. BOLT %w -
neeee
Qg/,u Hs ()JB /p @ 0M—Q\/uz./ W H/&V
CHEMICAL ANALYSIS
| £ ,C@//r— (jw\.twv\ - K;‘.«,Jm) GW(, 4 AT Lae(m)
8i .01 Mn . 54 [ .08
— P . 010 ) . 006 Ni .08
Cr .01 Mo <. 0% Cu .01 ]
............................................. | - Al .04 Pb . 001 v <. 0t
C( ,NAM = Y B €.0005  Cb <. 01 -
e acnopaces- 4 = — S — e
"""""""" - (EceneoTER) KAWIN T~ THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM F432
S — 194 Internationale Bivd., ¢ Glendale Heights, IL 60139 + Telephone + 1630-681-0008 + Facsimile + 1 30-871-5520 I TEST METHODS: ASTM E 1019 5 ASTM E 415 ;
TEST REPORT ] i
s |
e 1] REPORT ]
e, SR [
— s
- SOUTHWEST RESEARCH INST. 7010 P.O. # 50138 LAB ND: 0107-043 / 04
6220 CULEBRA RD Py P Tt 2
P. 0. DRAWER 28510 DESCR 01/04/02 —} ASTM FA32 #&36A — PORTION OF ROCK BOLT
SAN ANTONIO TX 78284 CARBON STEEL -
JAMES D. PRIKRYL
- REPORT DATE: 01/08/2002 CHEMICAL ANALYSIS -
e LAB ND: 0107-043 7 O1 JOB NO: 01708 #v21 T N
- ASTM A36 #634A - PORTION OF STEEL SET SR B H %y . " 007 Ni .ot
e .01 Mo <. 01 cu .01 |
—— e e e—— 2; : .04 Pb . . 001 v <o
) e <.01 :
CHEMICAL ANALYSIS o B <0005  Cb - —
T THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM F432 -
. si .23 Mn .91 c .10 »-%}—“‘“" . , E 415 ;
P ] . 012 8 . 027 Ni .10 TEST METHODS: ASTM E 1019 ; ASTM
Cr .06 Mo .01 Cu .34 _ :
Al <. 01 -~ Pb . 001 v <. 01 ;
B <. 0005  Cb <. 01 -
- THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM AS6 N T
T TEST METHODS:  ASTM E 1019 5 ASTM E 415 ; LAB NO: 0107-043 / 05 JOB NO:  01/08 #v25 5 !
e - et R ASTM FA432 #637A -~ PORTION OF ROCK BOLT
1 —— o
|
. CHEMICAL ANALYSIS T
B LAB NO: 0107-043 / 02 JOB NO:  01/08 #vaz SN S —— 6i 03 M 97 c 06 o
ASTM A36 #634B - PORTION OF STEEL BET en ‘o1 Mo "o1 o 09
vvvvvv — Al .03 Pb . 001 v <. 01
S B <. 0005  cb <. 01
CHEMICAL ANALYSIS - THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM F432
S S
. TEST METHODS: ASTM E 1019 ; ASTM E 415 ; -
Si _ .24 Mn .91 c -8: S
S P .013 8 . 027 Ni . _—
cr .06 Mo .01 Cu .35 .
B —. Al <.01 Pb . 001 v <. 0t SR oSS
B <. 0005 cb <. 01
— _.A.—w-w/\‘%
T THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM A36
..M..,.»‘/\\ """""""
- TEST METHODS: ASTM E 1019 ; ASTM E 415 ; :
- ,..// T
i S
[
\ -
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E

ND:  01/08B #V26 —
LAB NO: 0107-083 / O& JOB
e s SN IS SR I ST RO =y - »
S ASTM F432 #637B ~ PORTION OF ROCK BOLT I
Jhad/s
e
CHEMICAL ANALYSIS e
.07
.78 [
si <01 Hn o011 Ni .03
P .011 5 o o o7 B
cr <.o; s: " 001 v .08 T
o ‘o . .
B <. 0005 chb <. 01 S
THE ABOVE CHEMICAL TEST RESULT CONFORMS TO ASTM Fa32 - B
TEST METHODS: ASTME 1017 asmE MBS
|
e LAB NO: 0107-043 / 07 JOB NO:  01/08 #18 o
================
ASTM A1B5 #43BA - PORTION OF WIRE MESH e —
——
CHEMICAL ANALYSIS e
Si .14 Mn .34 c .05 B s
s P . 026 8 .01t Ni .02
Cr .03 Mo <. 01 Cu <. 01 P
— Al <. 04 Pb . 001 v <. 0t
B <. 0005 Chb <. 01 — ]
T THE ABOVE CHEMICAL TEST RESULT CONFORME TO AISI 1006
e TEST METHODS: ASTM E1024 ; ASTM E 1019 ; ASTM E 354 ; ICP ;
{
e LAB NO: 0107-043 / 08 JOB NO: 01/08 #19 e
=========E======
o ABTM A1BS #439A -~ PORTION OF WIRE MESH —— R
s
CHEMICAL ANALYSIS e
. Si .13 Mn .34 c 16 S —
) P . 023 8 . 033 Ni .02
cr .03 Mo <. 01 . Cu <.01
Al <. 01 Pb . 001 v <. 01
B <. 0005 Cb <. 01

THE ABOVE CHEMICAL TEST RESULT CONFORMS TO AISI 1015

TEST METHODS: ASTM E1024 ; ASTM E 1019 ; ASTM E 354 ; ICP ;

Q NBPECT

ALL CHEMICAL TEST RESULTS ARE REPORTED IN WEIGHT PERCENT UNLESS OTHERWISE NOTED.
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. Ty 51 1944 2175 2870 3436 4154
&) D,o/wd@ﬁ; 9 Tl Loyttt g o 1960 2198 2883 3445 4154 g0 S 105 080 105 105 1qg [ «'
. 4, ;) S 7 — 53 1958 2192 2881 3440 4155 4583 ' oee 077 0% 108 125
~ 54 19.50 : 082 088 079 409 [— |
/ L e/( n 2187 2879 3442 4151 4849 0.90 105 117 :
bl 5 u) — 55 1946 2184 2878 3442 4154 4589 ' dee 081 os 109 12 1
56 1936 2176 2864 3426 4135 4ga Toi o 02 0% o g
— ] 57 1941 2181 2864 3431 4139 4545 % ood 0% 114 g2 4 “
58 1945 2184 2867 3435 410 Lo 099 099 086 109 13 135
—] 59 1940 2175 2861 3424 4140 4547 oo D 0m 105 15 4%
60 1936 2173 2858 3420 4133 4549 : '82 o> 099 116 120 43
e g; 19102137 2831 3416 4133 4538 130 : '3; 11 '(2)523 : '50 127 1.38
Thermocouple calibration check i : 63 :ggg g: 2? 2829 3410 4129 48.34 1.34 1.42 1.31 1:33 ::517 2 )
- ) — - ) . 2829 3409 4123 4595 134 139 131 131 43 oo
Thermometer reading °C 20.4 22.8 296 354 42,6 49.7 | ' 145 o
b Difference between calibrated thermometer and YT .
Thermocouple no. Thermocouple readings °C thermocouple reading in °C 64 1910 2149 2835 3416 41.32 4836 130 131 125 124 120 134
1 1880 2118 2805 3377 4099 47.06 160 162 155 163 161 174 Y 65 1925 2162 2843 3418 4137 4839 15 118 147 122 123 131
2 18.96 2146 2825 3394 4114 4812 1.44 1.34 1.35 1.46 1.46 1.58 66 19.33 2163 2851 3423 4132 4833 1.07 117 1.09 117 1.28 137 N
3 1873 2126 28.08 3383 4101 48.02 167 154 152 157 158 168 ™ 67 1948 21.85 2866 3432 4146 4843 092 095 094 108 114 127
4 19.06 2152 2831 3405 4127 4824 13 128 120 135 133 146 68 19.34 2185 2867 3432 4148 4843 106095 093 108 112 127
‘ 5 1896 2150 2832 3402 4121 4819 144 130 128 138 139 151 1 69 1947 21.92 2874 3437 4150 4850 083 08 08 103 110 120
— 6 1895 2139 2821 3393 4110 4803 145 141 139 147 150 167 _ 70 19.51 2189 2872 3440 4153 48.53 089 091 088 100 107 117
7 1927 2184 2864 3437 4161 4861 113 096 096 103 099 1.9 - 14 1949 21.87 2876 3436 4149  48.44 081 083 084 104 111 126
c 8 1923 2180 2859 3438 41.50 4849 118 100 101 102 110 121 - 72 1939 2191 2882 3448 4158 4858 101 08 078 082 102 112 |
9 1922 2181 2862 3438 4160 4860 118 099 098 102 100 110 . 73 1957 2183 2874 3441 4150 48.49 083 067 086 099 110 121
--------------- 10 1938 2193 2860 3445 4163 4860 102 087 091 095 097 110 74 1951 21.83 2877 3442 4149 4854 089 097 083 088 111 116
11 19.24 21,75 28.56 34.29 41.46 48.44 1.16 1.05 1.04 1.11 1.14 1.26 [EUI—— B 75 19.40 21.80 28,72 34.32 4144 48.44 1.00 1.00 0.88 1.08 1.16 1.26
Tmm— 12 19.40 21.93 28.72 34.47 41.65 48.65 1.00 0.87 0.88 0.93 0.95 1.05 : 76 19.45 21.75 28.61 34,22 41.31 48.28 0.85 1.05 0.99 1.18 1.29 1.42 S
13 1949 2192 2871 3444 4161 4855 091 088 089 086 099 115 ! 7 1935 2179 2867 3429 4143 4841 105 101 093 141 147 129
I 14 1944 2190 2869 3442 4163 4857 096 090 091 098 097 113 ! 78 1932 2172 2861 3425 4144 4843 108 108 099 115 116 127
i 15 19.47  21.89 2868 3442 41.60 48.55 0.93 0.91 0.92 0.98 1.00 1.15 — 79 19.32 2168 2856 3422 4136 4837 1.08 1.12 1.04 1.18 1.24 1.33 .
R 16 1920 2183 2850 3422 4141 4835 112 087 140 118 119 135 80 1934 2168 2853 3419 4133 4830 106 112 107 121 127 140 S
: 17 1926  21.84 2851 3424 4146  48.41 1.14 0.96 1.09 117 1.14 1.29 81 2083 2315 3015 3582 4308 50.04 -0.43 -0.35 -0.65 -0.42 -0.48 -0.34
— 18 1926 21.81 2847 3430 4146 4845 114 099 113 110 114 125 82 2074 2320 3007 3583 43.04 5005 03 040 047 043 044 035 i
19 19.25 2184 2847 3418 4138 4842 116 096 113 122 122 138 83 2065 2302 2991 3565 4287 4084 025 022 031 025 027 -0.14
— 20 1920 2177 2840 3415 4136 4843 120 103 120 126 125 137 84 2064 23.06 20.86 3567 4281 4081 024026 026 027 021 011
! 21 1876 2121 28.08 3384 41.09 4809 164 159 152 156 151 161 85 2045 2207 2078 3554 4272 4974 -0.06 047 047 014 012 004 |
S 2 18.84 2133 28118 3388 4108 4809 156 147 142 152 152 161 86 2033 2280 20.66 3541 4261 49.60 007 000 006 -001 -001 . 010 :
23 1878 2135 2820 3394 4115 4519 162 145 140 146 145 151 87 2024 2296 2069 3546 4267 4969 016 016 009 006 -007 001 §
24 1895 2146 2827 3411 4126 4828 145 134 133 120 134 142 88 2050 23.01 2077 3551 4269 4971 .10 02t 017 011 009 ' -0.01 I
25 1912 2165 2842 3412 4130 4830 128 115 118 128 130 140 89 2027 2295 2968 3543 4264 4963 013 015 008 003 004 007 ol
[ 26 19.05 21.62 28.44 34.15 . 41.31 48.33 1.36 1.18 1.16 1.25 1.29 1.37 90 20.27 22.87 29.60 3537 4258 49.57 0.13 -0.06 0.00 0.03 0.02 0.13 ‘Lf
27 19.21 21.83 28.59 34.35 41.52 48.50 1.19 0.97 1.01 1.05 1.08 1.20 . 91 20.36 22.87 29.77 35.51 42,70 49.73 0.04 -0.07 -017 - -0.11 -0.10 <0.03 e ””““‘i .
e 28 1928 2179 2858 3440 4153 4855 112101 102 100 107 145 Tt 92 2040 2288 2972 3544 4264  49.60 0.00 008 -012 -004 004 010 g
r 29 1924 2187 2865 3441 4159 4859 116 093 095 099 101 111 93 2039 2279 2066 3547 4264 4962 001 001 -009 -007 004 008 - ;
30 1919 21.84 2864 3445 4162 4864 1.21 0.96 0.96 0.95 0.98 1.06 e — 94 2017 2269 2961 3537 4255 4961 0.23 0.1 -0.01 0.03 0.05 0.09 ‘
B 31 1942 2188 2866 3448 4159 4857 098 092 0904 092 101 113 95 2002 2249 2040 3520 4238 49.39 038 031 020 020 02 031 ...
32 1927 2185 2868 3441 4161 48.60 113 095 092 099 099 140 ——] - %8 2020 2255 2955 3536 4251 49.50 011 025 005 004 009 020 |
T 33 19.29 2186 2868 3446 4164 4863 111 094 092 094 096 107 97 2022 2262 2053 3538 4253 49.44 618 018 007 002 007 026 o
34 19.38 2186 2867 3446 4163 4856 102 094 093 094 097 114 ~mem—e—feen 88 2041 2268 2066 3545 4263  49.56 -0.01 012 -006 -0.05 003 014 |
—— 35 1926 2183 2864 3437 4154 4847 114 097 096 103 106 123 99 2023 2281 2961 3536 4253 4961 017 019 001 004 007 009 e |
36 1919 2182 2849 3426 4145 4844 1.21 0.98 1.11 1.14 115 LI S — 100 2040 2263 2961 3540 4256 4953 0.00 0.17 -0.01 0.00 0.04 0.17 i
— 37 1927 2187 2850 3427 4140 4831 113 083 110 113 120 139 20.74 2313 3008 3583 4302 5002 0.3 033 048 043 042 032 |
38 1918 2185 2850 3427  41.41 48.42 1.22 0.95 1.10 1.13 1.19 1.28 iAo 20.59 23.06 29.96 3574 4291 49.92 -0.19 -0.26 -0.36 -0.34 -0.31 -0.22
------------------- : 39 1909 2181 2842 3416 4132 4896 131 099 118 124 128 144 103 2054 2302 2989 3559 4280 49.82 014 022 020 019 020 012
40 19.02 2176 2836 3412 4128 4822 138 104 124 128 132 1. 2080 2299 2979 3553 4271 49,69 010019 019 013 011 001
— 41 19119 2133 2820 3411 4191 4836 121 147 131 129 120 144 105 2047 2289 2968 3547 4269 4962 007 009 -008 007 -009 008
42 19.31 21.53 28.44 34.31 41.52 48.53 1.09 1.27 1.16 1.09 1.08 117 A 106 20.29 22.85 29.69 35.41 42.59 49.73 0.1 -0.05 -0.09 -0.01 0.01 -0.03
S 43 1913 2134 2826 3410 4128 4807 127 146 134 130 132 143 107 2047 2295 2071 3548 4263 4962 007 015 041 008 003 008 B
44 1925 2159 2842 3418 4139 4837 115 121 148 122 121 133 ] 108 2035 2298 2971 3547 4267 4966 005 -018 011  .007 007 004
— 45 1922 2154 2838 3418 4129 4836 118 126 122 122 131 134 109 2040 2289 2967 3546 4263  49.60 000 -009 -007 006 003 010 o
46 1918 2145 2835 3404 4118 4822 1.24 1.36 1.25 1.36 1.42 1.48 - 110 20.11 2276  29.50  35.27 4247 4943 0.29 0.04 0.10 0.13 0.13 0.27 s
— 47 1951 2196 2873 3438 4149 4850 ~ 089 084 087 102 111 120 . 111 2031 2282 2071 3543 4261 4962 009 002 011 003 -001 008 :
48 19.36 21.83 28.64 34.33 41.48 48.48 1.04 0.97 0.96 1.07 1.12 1.23 o 112 20.39 22.79 29.68 35.47 42,63 49.63 0.01 0.01 -0.08 -0.07 -0.03 0.07 ——
— 49 1951 2190 2872 3440 4147 4853 089 090 08 100 113 117 N 2021 2270 2962 3535 4255 49.53 019 010 002 005 005 017
---------------------- e {45 19.93 2243 2037 3515 4235 4939 047 037 023 025 025 031
. 116 2031 2258 2056 3530 4247 49.50 009 022 004 010 013 020
------ T {47 2030 2265 2964 3536 4254  40.50 010 015 004 004 006 011 '
118 2029 2261 2960 3533 4252 4953 011 019 000 007 *008 017 ... . —
- 119 2028 2260 29.58 3532 4253 4953 012 020 002 008 007 017 - _
120 2012 2259 2958 3535 42.56 4058 028 021 002 005 004 012 . .- .
e e A e e e e e
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Regression coefficients

Thermocouple no.

b

1.5078
1.2455
1.5344
1.2027
1.2537
1.2400
1.0106
0.9852
1.0690
0.8423
0.9758
0.8523
0.7036
0.7891
0.7472
0.8402
0.9024
0.9565
0.8507
0.9635
1.6186
1.4267
1.5269
1.3695
1.0703
1.1637
0.9878
0.9916
0.9982
1.0925
0.8155
0.9825
0.9812
0.8681

0.9172
0.9967
0.7946
0.9565
0.9594
1.0459
1.3286
1.1901

1.3159
1.0723
1.1120
1.1281

0.5832
0.8168
0.6486
0.5749
0.8411

0.4435
0.5699
0.6335
0.7198
0.7408
0.6882
0.6712
0.7618
0.7758
1.3806
1.3784

a

1.0036
1.0060
1.0019
1.0043
1.0040
1.0075
1.0004
1.0031
0.9992
1.0039
1.0046
1.0029
1.0080
1.0057
1.0072
1.0096
1.0070
1.0051

1.0102
1.0079
0.9985
1.0028
0.9986
0.9997
1.0060
1.0032
1.0029
1.0022
1.0008
0.9977
1.0052
1.0009
1.0003
1.0038
1.0046
1.0045
1.0109
1.0058
1.0087
1.0076
0.9997
0.9986
1.0012
1.0045
1.0045
1.0069
1.0125
1.0076
1.0107
1.0117
1.0059
1.0153
1.0117
1.0108
1.0084
1.0122
1.0128
1.0118
1.0111

1.0120
0.9977
0.9988

131

!

109
110
111
112
113
114
115
116
17
118
119
120

1.2802
1.2661
1.0571
0.8980
0.6624
0.7903
0.6513
0.6732
0.6179
0.7636
0.6170
0.6942
0.7538
0.6449
0.7930
0.9118
0.8925
0.8312
-0.4576
-0.4011
-0.3188
-0.3537
-0.1722
-0.0282
0.0003
-0.2719
-0.0650
-0.0270
-0.0387
-0.1554
-0.0646
0.1936
0.3470
0.1345
0.1099
-0.0307
0.1964
-0.0134
-0.3828
-0.2496
-0.2511
-0.2647
-0.1843
0.0430
-0.2549
-0.1316
-0.1527
0.1011
-0.0291
-0.0533
0.1002
0.2628
0.4692
0.0806
0.0820
0.1006
0.1186
0.3024

1.0026
1.0007
1.0048

1.0091 .

1.0119
1.0086
1.0108
1.0097
1.0122
1.0060
1.0116
1.0091
1.0096
1.0156
1.0092
1.0065
1.0084
1.0112
1.0009
0.9999
1.0024
1.0038
1.0017
1.0013
0.9989
1.0047
1.0014
1.0020
0.9989
1.0038
1.0014
0.9967
0.9977
0.9997
1.0006
1.0015
0.9969
1.0023
0.9999
0.9991
1.0017
1.0043
1.0040
0.9984
1.0058
1.0023
1.0038
1.0017
1.0009
1.0012
0.9997
0.9987
0.9953
1.0014
0.9996
1.0001
0.9997

0.9945




o ' 50 22.26 0.14
‘ ! 51 22.23 0.17
]‘32 52 22.23 0.17 133
53 22.26 0.14
| 54 2225 0.15
T~ 55 22.26 0.14
g ,[ <! / vz W — e % gggg 0.08
. . 0.10
e 58 22 31 0.09 Qeﬁ’bd'% D "'&M et
——
\(f/ A' H win W /\,Gfa/wwiw C cre///‘x,»?,z: 15 N % 2232 0.08 W 0[\( m@
—
Il 2 Nretd At el e b0 - 2 oo SV
. T~ : ‘
T ‘Té&, Mﬂ/ m 'veﬂ‘*ﬁQ"\ = - e 62 22.36 0.04 ¢ MMO_ odl@ ’I’o
Ty 63 22.35 0.05
b/-o-\m B@[ o) 64 22.38 0.02 MQV(ZJQIO m
e, 2233 0.07
Thermocouple temperture translation check e gg 2226 0.14 /\,O_/M
et 2226 0.14 0
Thermometer reading °C 224 68 22.32 0.08
s S YY" 22.27 0.13
Thermocouple no. Translated thermocouple Difference between U 70 22.26 0.14
reading °C readings °C ’ 71 22.28 0.12
1 22.38 0.02 et (2 22.29 0.1
2 22.39 0.01 . 73 22.24 0.16
3 22.42 -0.02 et T4 22.23 0.17
4 22.36 0.04 : 75 22.28 . 0.12
5 2236 0.04 e 78 22.29 011
6 22.35 0.05 | 77 22.34 0.06
2 P e \_*, S 2 o
8 22.31 0.09 79 22.31 0.09
: 9 22.30 0.10 ‘\’Pﬁ 80 22.32 0.08
L 10 22.29 0.1 — i‘ T 81 22.40 0.00
11 22.30 0.10 i 82 22.44 -0.04
12 22.28 0.12 —-1 83 22.41 -0.01
13 22.24 0.16 | 84 22.35 0.05
14 22.27 0.13 —1 85 22.40 0.00
i 15 22.27 0.13 i 86 22.37 0.03
16 22.35 0.05 — 87 22.41 -0.01
17 22.38 0.02 88 22.33 0.07
18 22.34 0.06 89 22.41 -0.01
19 22.40 0.00 | 20 22.37 0.03
20 22.39 0.01 91 22.38 0.02
21 22.38 0.02 92 22.36 0.04
22 22.41 -0.01 93 22.34 0.06
23 22.40 0.00 et 94 22.38 0.02
24 22.38 0.02 ! 95 22.36 0.04
25 22.37 0.03 ——— i 9B 22.36 0.04
26 22.37 0.03 ; 97 22.40 0.00
27 22.33 0.07 w 98 22.35 0.05
28 22.30 0.10 99 22.40 0.00
29 22.32 0.08 100 22.33 0.07
30 22.32 0.08 101 22.41 -0.01
31 22.28 0.12 102 22.40 0.00
32 22.31 0.09  p— 103 ’ 22.42 -0.02
33 22.29 0.1 ‘ 104 22.39 0.01
34 22.27 0.13 - 105 22.36 0.04
35 22.32 0.08 / 106 22.39 0.01
36 22.40 0.00 ’ﬂ\w """""""""""" - 107 22.34 0.06
37 22.37 0.03 /J 108 22.41 -0.01
38 2242 k -0.02 109 22.33 0.07
39 - 22.47 -0.07 1 110 22.38 0.02
40 22.46 -0.06 111 22.38 0.02
------------ 41 22.35 0.05 N 112 22.34 0.06
42 22.32 0.08 113 22.39 0.01
43 22.35 0.05 e 114 22.39 0.01
44 22.35 0.05 115 22.40 0.00 -
T 45 22.35 0.05 — 22.38 0.02
46 22.30 0.10 22.39 0.01
47 22.30 0.10 [~ 22.38 0.02
48 22.28 0.12 o 119 22.36 0.04
B 49 22.30 0.10 : S B N 120 2245 005
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\ T 57
\ 58
— 59
i 60
- 61
' Thermocouple check after test 11 Bl 62
— [— 63
[ - 64
Thermometer 23.80 30.85 38.00 44.90 51.00 57.90 . 65
reading °C — 66
y__ 67
Thermocouple no. Difference Difference Difference Difference Difference =" 68
1 23.81 30.88 0.0 37.97 44.85 -0.05 51.03 0.03 57.84 -0.06 ‘ 69
T 2 23.81 30.90 0.0 37.96 4483 -0.07 51.12 0.12 57.85 005 . 70
) 3 23.84 30.96 0.1 37.97 44.88 -0.02 50.88 -0.12 57.88 -0.02 71
e 4 23.76 30.84 -0.01 37.95 44.85 -0.05 50.89 -0.11 57.96 006 __ - 72
5 23.81 30.85 0.00 37.95 44.82 -0.08 50.87 -0.13 57.71 -0.19 73
- ] 23.82 30.93 0.08 38.01 44,92 0.02 50.90 -0.10 68.09 0.19 J— 74
7 23.77 30.81 -0.04 38.01 44,87 -0.03 51.08 0.08 57.91 001 T 75
8 23,78 30.85 0.00 37.97 44,91 0.01 50.90 -0.10 57.94 0.04 76
9 23.77 30.87 0.02 37.98 44,81 -0.09 51.06 0.06 57.88 -0.02 ——= 77
10 23.77 30.81 -0.04 37.96 44.83 -0.07 51.15 0.15 57.83 -0.07 78
T 1 23.80 30.93 0.08: 38.02 44.87 -0.03 50.85 -0.15 58.08 0.18 ey 79
12 23.78 30.92 0.0 37.95 44,83 -0.07 51.01 0.01 57.84 -0.06 80
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144

Heater element: 100W OMEGALUX, 3/8 inch sheath
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ADDITIONAL INFORMATION FOR SCIENTIFIC NOTEBOOK #: 337

Document Date:

05/18/1999

Availability: Southwest Research Institute®
Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road
San Antonio, Texas 78228

Contact: Southwest Research institute®

Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road

San Antonio, TX 78228-5166

Attn.: Director of Administration

210.522.5054

Data Sensitivity:

O Sensitive
0 Sensitive - Copyright

HW“Non-Sensitive”
0“Non-Sensitive - Copyright”

Date Generated:

10/10/2002

Operating System:
(including version
number)

Windows NT, Version 4.0

Application Used:
(including version
number)

See listed file types on pp. 158 and 159 of notebook

Media Type: 1CD

(CDs, 31/2,51/4

disks, etc.)

File Types: See listed file types on pp. 158 and 159 of notebook

(.exe, .bat, .zip, etc.)

Remarks:
(computer runs,
etc.)

Media contains cold trap test data for tests 1 through 14




