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Outreach Project No.: 20011079 °
{ aboratory Client: Kaiser Aluminum
\/«Z?T;r Aspen 2 7311 East 41* Street
'11)(8}92158])%2150008 B Tulsa, OK 74145
Date Submitted: 12/5/01
Date Reported: 1/14/02
Page: 1

CASE NARRATIVE

Twelve samples were received for analysis for Ra-226, Ra-228. Iso Thorium, Metals, and general
chemistry parameters. The samples were received in good condition. The Calcium, Magnesium. and
Sodium MS/MSD diluted out, due to a sample matrix effect. The Potassium MSD was also low due to the
dilution required because of the matrix. The sample results were not effected. All other QC is in control
limits.

If you have questions, please feel free to call at 918-251-2515.

Quali’c'y AssuranceOfficer

R
- By

/ﬁabaﬁtor'y Director ,
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BDL = Below Detection Limit

Metals Analyses

A4
‘ ‘::3” Client: Kaiser Aluminum
Client Project: QUARTERLY"
Outreach Lab Number: 20011079
¥ aboratory Date Reported: 1/14/2002
rokon Amrow, OK 74012 Date Received: 12/5/01
(Fm)(glssl)_ggi.sooos Page Number: Lof 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011079-01
Client ID: MWD-7 UNFILTERED
Date Sampled:  12/5/2001 9:02:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 1.05 +/- 0.189 pCi/l 0.201 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0.855 +/- 0.048 pCi/l 0.469 12/11/2001 12/14/2001  SD
Th-232 LANLER200M 0.015+-0.064 pCi/l 0.108 12/6/2001 12/8/2001  E/D
Th-230 LANL ER 200 M 0 +/-0.072 pCi/l 0.186 12/6/2001 12/8/2001  E/D
Th-228 LANL ER 200 M 0 +/-0.065 pCv/l 0.128 12/6/2001 12/8/2001 E/D
Inorganics Analyses
Alkalinity EPA 510.1 256 mg/l 4.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 325.3 102 mg/l 2 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 855 uMHO/cm 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 04 mg/l 0.2 12/10/2001  12/26/2001 RT
10:30:00 4:00:00
AM PM
Nitrate (N) EPA 252.1 BDL mgl 02 12/6/2001 12/6/2001  RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 6.80 SI 12/5/2001  RT..
4:43:00
AM
Silica Dioxide EPA 370.1 1.8 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 7.8 mg/l 1 12/28/2001 RT
2:55:00
PM
Temperature EPA 170.1 20.8 degrees C 12/52001 RT
4:43:00 PM



Client: Kaiser Aluminum

Client Project: QUARTERLY"
Lab Number: 20011079
v aboratory Date Reported: 1/14/2002
e POk 74012 . Date Received: 12/5/01
%%&8}92158])-521-50008 Page Number: 2of17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Barium EPA 6010B 1.24 mg/l 0.294 12/11/2001  12/28/2001 M
Calcium EPA 6010B 51.6 mgl 1.18 12/11/2001  12/17/2001 M
Iron EPA 6010B BDL mg/l 0.105 12/11/2001  12/17/2001 M
Magnesium EPA 6010B 14.5 mg/l 0.189 12/11/2001  12/17/2001 IM
Potassium EPA 6010B 140 mg/l 7.20 12/11/2001  12/28/2001 JM
Sodium EPA 6010B 22.0 mg/l 2.27 12/11/2001  12/28/2001 IM
Lab ID: 20011079-02
Client ID: MWD-7 FILTERED
Date Sampled:  12/5/2001 9:02:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra(M)  0.469 +/-0.127 pCi/l 0.150 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0 +/-0.090 pCi/l 0.938 12/11/2001 12/14/2001 SD
Th-232 LANL ER200M  0.024 +/- 0.052 pCi/l 0.084 12/6/2001 12/8/2001 E/D
~— Th-230 LANL ER 200 M 0 +/-0.080 pCi/i 0.187 12/6/2001 12/8/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.057 pCi/l 0.101 12/6/2001 12/8/2001 E/D
[norganics Analyses
Alkalinity EPA 310.1 230 mg/l 4.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 325.3 91.7 mg/l 2 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 - 809 uMHO/cm 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 0.3 mg/l 0.2 12/10/2001 12/26/2001 RT
10:30:00 4:00:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001 12/6/2001 RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 6.84 SI 12/5/2001 RT
4:46:00
AM

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QUARTERLY"
Lab Number: 20011079
Laboratory Date Reported: 1/14/2002
_oken Arrow, OK 74012 Date Received: 12/5/01
%‘;89233‘)-%2}-50008 Page Number: 30f 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Silica Dioxide EPA 370.1 1.8 mg/l. 0.5 12/29/200t RT
2:30:00
PM
Sulfate EPA 375.4 9.9 mg/l 1 12/28/2001 RT
2:55:00
PM
Temperature EPA 170.1 20.6 degreesC 12/5/2001 RT
4:46:00 PM
Metals Analyses
Barium EPA 6010B 0.675 mg/l 0.294 12/11/2001 12/28/2001 IM
Calcium EPA 6010B 67.8 mg/l 1.18 12/11/2001 12/17/2001 1M
Iron EPA 6010B BDL mg/l 0.105 12/11/2001  12/17/2001 M
Magnesium EPA 6010B 10.6 mg/l 0.189 12/11/2001  12/17/2001 M
Potassium EPA 6010B 752 mg/l 7.20 12/11/200t  12/28/2001 M
Sodium EPA 6010B 20.8 mg/l 227 12/11/2001  12/28/2001 M
~— Lab ID: 20011079-03
Client ID: ST-3 UNFILTERED
Date Sampled:  12/5/2001 10:10:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 2.01 +/-0.235 pCi/l 0.163 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 4.05 +/-0.065 pCi/l 0.469 12/11/2001 12/14/2001 SD
Th-232 LANL ER 200 M 0+/-0.076 pCil 0.157 12/6/2001 12/8/2001 E/D
Th-230 LANL ER200M  0.006 +/-0.117 pCvI 0.237 12/6/2001 12/8/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.094 pCi/l 0.172 12/6/2001  12/8/2001  E/D'
Inorganics Analyses T
Alkalinity EPA 310.1 141 mg/l 1.8 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 2040 mg/] 25 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 6080 uMHO/cm 2 12/5/2001 RT
4:41:00 PM

BDL = Below Detection Limit



Client: Kaiser Aluminum
Client Project: QUARTERLY"
Outreach Lab Number: 20011079
T aboratory Date Reported: 1/14/2002
ke r;':roAjf%‘K 74012 Date Received: 12/5/01
?&3 )(921581)-%2:-50008 Page Number: 4 0of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Fluoride EPA 340.2 0.6 mg/l 0.2 12/10/2001 12/26/2001 RT
10:30:00 4:00:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001 12/6/2001 RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 7.33 SI 12/5/2001  RT
4:48:00
AM
Silica Dioxide EPA 370.1 1.8 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 1.8 mg/l 1 12/28/2001 RT
2:55:00
PM
Temperature EPA 170.1 20.7 degreesC 12/5/2001 RT
4:48:00 PM
~— Metals Analyses
Barium EPA 6010B 5.17 mg/l 0.294 12/11/2001 12/28/2001 M
Calcium EPA 6010B 190 mg/l 1.18 12/11/2001 12/17/2001 M
Iron EPA 6010B 1.07 mg/l 0.105 12/11/2001  12/17/2001 M
Magnesium EPA 6010B 64.8 mg/l 0.189 12/11/2001 12/17/2001 M
Potassium EPA 6010B 10.2 mg/l 7.20 12/11/2001 12/28/2001 JM
Sodium EPA 6010B 1030 mg/l 25 12/11/2001  1/14/2002 RE
Lab ID: 20011079-04
Client 1D: ST-3 FILTERED - N
Date Sampled:  12/5/2001 10:10:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 2.40 +/- 0.415 pCi/l 0.366 12/12/2001 12/12/2001 E/D
Ra-228 EPA 904/9320 1.23 +/-0.049 pCil 0.469 12/11/2001 12/14/2001 SD
Th-232 LANLER200M  0.092 +/-0.089 pCi/l 0.129 12/6/2001  12/8/2001  E/D
Th-230 LANLER200M  0.257 +/-0.125 pCi/ 0.203 12/6/2001  12/8/2001 E/D
Th-228 LANL ER200M 0.173 +/-0.114 pCi/l 0.158 12/6/2001  12/8/2001 E/D

Inorganics Analyses

BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QUARTERLY
Outreach Lab Number: 20011079
Laboratory Date Reported: 1/14/2002
oraken Ao, OK 74012 Date Received: - 12/5/01
faCloie) 251-0008 Page Number: 5017
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Alkalinity EPA 310.1 140 mg/l 2.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 2020 mg/l 25 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 6080 uMHO/cm 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 0.6 mg/l 0.2 12/10/2001  12/26/2001 RT
12:40:00 4:00:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/! 0.2 12/6/2001 12/6/2001  RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 735 SI 12/5/2001 RT
4:50:00 PM
» Silica Dioxide EPA 370.1 1.8 mg/l 0.5 12/29/2001 RT
~ 2:30:00
PM
Sulfate EPA 3754 2.7 mg/l 1 12/28/2001 RT
2:55:00
PM
Temperature EPA 170.1 20.2 degrees C 12/5/2001  RT
4:50:00 PM
Metals Analyses
Barium EPA 6010B 5.33 mg/l 0.294 12/11/2001 12/28/2001 M
Calcium EPA 6010B 188 mg/l 1.18 12/11/2001  12/17/2001 1M
fron EPA 6010B 0.996 mg/l 0.105 12/11/2001  12/17/2001 M
Magnesium EPA 6010B 65.1 mg/l 0.189 12/11/2001 12/17/2001 JM
Potassium EPA 6010B 10.5 mg/! 7.20 12/11/2001  12/28/2001 M
Sodium EPA 6010B 1000 mg/l 25 12/11/2001  1/14/2002 RE
Lab ID: 20011079-05
Client ID: MW-9 UNFILTERED
Date Sampled:  12/5/2001 10:57:00 AM
Matrix: Water

Radiochemical Analyses

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QUARTERLY
Outreach Lab Number: 20011079
Laboratory Date Reported: 1/14/2002
’\/akgr(\) o OK 74012 Date Received: 12/5/01
-‘?\?it)zlsslm-g : Sooos:'s Page Number: 6 of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Ra-226 SM 7300 Ra(M)  0.162 +/- 0.128 pCi/l 0.192 12/12/2001 12/12/2001 E/D
Ra-228 EPA 904/9320 1.68 +/- 0.054 pCi/l 0.469 12/1172001  12/14/2001 SD
Th-232 LANL ER 200 M 0 +/-0.081 pCi/l 0.156 12/6/2001  12/9/2001 E/D
Th-230 LANL ER200M  0.053 +/- 0.107 pCi/l 0.213 12/6/2001 12/9/2001  E/D
Th-228 LANL ER 200 M 0 +/-0.096 pCi/l 0.176 12/6/2001  12/9/2001  E/D
Inorganics Analyses
Alkalinity EPA 310.1 218 mg/l 2.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 86.8 mg/l ] 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 705 uMHO/cm 2 12/5/2001  RT
4:41:00 PM
Fluoride EPA 340.2 0.3 mg/l 02 12/10/2001  12/26/2001 RT
12:40:00 4:00:00
—_ PM PM
Nitrate (N) EPA 352.1 BDL mg/l 02 12/6/2001  12/6/2001 RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 695 Sl 12/5/2001  RT
4:52:00
AM
Silica Dioxide EPA 370.1 1.9 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 34.0 mg/l 2 12/28/2001 RT.
2:55:00
PM
Temperature EPA 170.1 20.6 degrees C 12/5/2001  RT
4:52:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/28/2001 M
Calcium EPA 6010B 85.7 mg/l 1.18 12/11/2001  12/17/2001 M
Iron EPA 6010B 0235 mg/l 0.105 12/11/2001  12/17/2001 M
Magnesium EPA 6010B 253 mg/l 0.189 12/1172001  12/17/2001 M
Potassium EPA 6010B 8.37 mg/l 7.20 12/11/2001  12/28/2001 M

BDL = Below Detection Limit



Client: Kaiser Aluminum
Client Project: QUARTERLY"
Outreach Lab Number: 20011079
Laboratory Date Reported: 1/14/2002
ak:? 'R'r‘ré‘i‘?%’x 74012 i Date Received: 12/5/01
3&}92158']'2}_50008 Page Number: 7of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Sodium EPA 6010B 20.3 mg/l 2.27 12/1172001  12/28/2001 IM
Lab ID: 20011079-06
Client ID: MW-9 FILTERED
Date Sampled:  12/5/2001 10:57:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M)  0.013 +/-0.107 pCi/l 0.183 12/12/2001  12/12/2001 E/D
Ra-228 EPA 904/9320 0.864 +/- 0.048 pCi/l 0.469 12/11/2001 12/14/2001 SD
Th-232 LANL ER200M  0.041 +/-0.065 pCi/l 0.102 12/6/2001 12/9/2001  E/D
Th-230 LANLER200M 0207 +-0.112 pCul -0.191 12/6/2001 12/9/2001  E/D
Th-228 LANLER200M 0.016 +-0.104 pCi/l 0.177 12/6/2001 12/9/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 218 my! 2.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 873 mg/l 1 12/27/2001 RT
9:00:00
AM
Conductivity EPA 120.1 704 uMHO/cm 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 3402 0.2 mg/t 0.2 12/10/2001  12/26/2001 RT
12:40:00 4:00:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001 12/6/2001 RT
11:20:00 1:15:00 PM ,
AM .
pH EPA 150.1/9040A 6.94 SI 12/5/2001 RT
4:54:00
AM
Silica Dioxide EPA 370.1 1.9 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 30.9 mg/l 2 12/28/2001 RT
2:55:00
PM

BDL = Below Detection Limit



BDL = Below Detection Limit

Client: Kaiser Aluminum
Client Project: QUARTERLY"
Outreach Lab Number: 20011079
! -abOfatOl'y Date Reported: 1/14/2002
—r o‘kz?f: rgj/"’egK 74012 Date Received: i 12/5/01
G (518) 751-0008 Page Number: 8 of 17
Analytical Report
Metkd Result Units DL Prep Analysis Analyst
Date Date
Temperature EPA 170.1 20.7 degrees C 127512001 RT
4:54:00 PM
Metals Analyses
Barium EPA 6010B 0.252 mg/l 0.070 1271172001  1/11/2002 RE
Calcium EPA 6010B 91.7 mg/l 1.18 12/11/2001 1/11/2002  RE
Iron EPA 6010B BDL mg/l 0.055 12/11/2001  1/11/2002 RE
Magnesium EPA 6010B 30.1 mg/l 0.099 12/11/2001  1/11/2002  RE
Potassium EPA 6010B 32,5 myl 1.72 12/11/2001  1/11/2002 RE
Sodium EPA 6010B 23.6 mg/l 2.27 12/11/2001  1/14/2002 RE
Lab ID: 20011079-07
Client ID: MWD-11 UNFILTERED
Date Sampled:  12/5/2001 1:28:00 PM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 1.86 +/- 0.307 pCi/l 0311 12/12/2001  12/12/2001 E/D
Ra-228 EPA 904/9320 1.21 +/-0.051 pCi/l 0.469 12/11/2001 12/14/2001 SD
Th-232 LANL ER 200 M 0 +/-0.081 pCi/l 0.166 12/6/2001 12/9/2001  E/D
Th-230 LANL ER200M  0.017 +-0.108 pCi/l 0.218 12/6/2001 12/9/2001  E/D
Th-228 LANL ER200M  0.142 +/-0.101 pCi/l 0.144 12/6/2001 12/9/2001  E/D
Inorganics Analyses
Alkalinity EPA 310.1 251 mg/t 2.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 590 mg/! 10 12/27/2001 RT
9:00:00 ‘
AM
Conductivity EPA 120.1 2260 uMHO/cm 2 12/5/2001  RT
4:41:00 PM
Fluoride EPA 340.2 22 mg/i 0.3 12/10/2001  12/26/2001 RT
2:40:00 4:42:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001 12/6/2001  RT
11:20:00 1:15:00 PM
AM



Client:

Kaiser Aluminum

BDL = Below Detection Limit

Client Project: QUARTERLY"
Outreach Lab Number: 20011079
'.aboratory Date Reported: 1/14/2002
\-/-rolk:? r/t\l:rc/?vsf%\l( 74012 Date Received: t2/5/01
gAlxe)(Jlsz;)-%g}.sooos Page Number: 9of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
pH EPA 150.1/9040A 7.538 SI 12/5/2001  RT
4:57:00
AM
Silica Dioxide EPA 370.1 1.1 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 184 mg/l 1 12/28/2001 RT
5:45:00
PM
Temperature EPA i70.1 20.8 degrees C 12/5/2001  RT
4:57:00 PM
Metals Analyses
Barium EPA 6010B 0.819 mg/l 0.140 12/11/2000  1/11/2002 RE
Calcium EPA 6010B 58.7 mg/l 1.18 12/11/2001  1/11/2002 RE
Iron EPA 6010B 0.167 mg/l 0.005 12/11/2001  1/11/2002 RE
Magnesium EPA 6010B 189 mg/l 0.369 12/11/2001 1/13/2002 RE
.- Potassium EPA 6010B 142 mg/l 3.43 12/11/2001 1/11/2002 RE
Sodium EPA 6010B 59.8 mg/l 54 12/11/2001 1/11/2002 RE
Lab ID: 20011079-08
Client ID: MWD-11 FILTERED
Date Sampled:  12/5/2001 1:28:00 PM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra(M)  0.809 +/-0.192 pCi/l 0.234 1271272001 12/12/2001 E/D
Ra-228 EPA 904/9320 0.087 +/- 0.045 pCi/l 0.469 12/11/2001 12/14/2001 SD .
Th-232 LANL ER 200 M 0 +/-0.060 pCi/l 0.113 12/6/2001 12/9/2001  E/D
Th-230 LANLER200M  0.059 +/-0.110 pCi/l 0.215 12/6/2001 12/9/2001  E/D
Th-228 LANL ER 200 M 0 +/- 0.069 pCi/l 0.148 12/6/2001 12/9/2001  E/D
Inorganics Analyses
Alkalinity EPA 310.1 249 mg/l 2.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 590 mg/l 10 12/27/2001 RT
9:00:00
AM



Client: Kaiser Aluminum

Client Project: QUARTERLY"
Lab Number: 20011079
laboratory Date Reported: 1/14/2002
«_sken, Atrow, OK 74012 ) Date Received: 12/5/01
I aie 321 008 Page Number: 10 of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Conductivity EPA 120.1 2260 uMHO/cm 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 2.1 mg/l 0.3 12/10/2001 12/26/2001 RT
2:40:00 4:42:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001  12/6/2001 RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 7.46 SI 12/5/2001 RT
4:59:00
AM
Silica Dioxide EPA 370.1 I.1 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 19.7 mg/l 1 12/28/2001 RT
3:45:00
PM
~— Temperature EPA 170.1 20.7 degrees C 12/5/2001  RT
4:59:00 PM
Metals Analyses
Barium EPA 6010B 0.798 mg/l 0.140 12/11/2001 1/11/2002 RE
Caicium EPA 6010B 56.8 mg/l 1.18 12/11/2001 1/11/2002 RE
Iron EPA 6010B 0.137 mg/l 0.005 12/11/2001 1/11/2002 RE
Magnesium EPA 6010B 174 mg/l 0.369 12/11/2001 1/13/2002 RE
Potassium EPA 6010B 130 mg/l 3.43 12/11/2001 1/11/2002 RE
Sodium EPA 6010B 454 mg/l 5.4 12/11/2001 1/11/2002 RE
Lab ID: 20011079-09
Client ID: MWD-6 UNFILTERED
Date Sampled:  12/5/2001 3:10:00 PM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra(M) 0.428 +/-0.172 pCi/l 0.231 12/12/2001 12/12/2001 E/D
Ra-228 EPA 904/9320 0.314 +/-0.046 pCi/l 0.469 12/11/2001 12/14/2001 SD
Th-232 LANLER200M  0.004 +/-0.063 pCi/l 0.110 12/6/2001  12/8/2001  E/D
Th-230 LANLER200M  0.165+/-0.142 pCvl 0.250 12/6/2001  12/8/2001 E/D

BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: : QUARTERLY"

Outreach Lab Number: 20011079
Laboratory Date Reported: 1/14/2002
orth Asper 4012 Date Received: 12/5/01
“-is) 251-2515 Page Number: 110f17

‘AX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date
Th-228 LANL ER200M  0.066 +/- 0.069 pCi/l 0.096 12/6/2001 12/8/2001  E/D
[norganics Analyses
Alkalinity EPA 310.1 95 mg/l 1.0 12/17/2001 RT
6:40:00
AM
Chloride EPA 3253 673 mg/l 10 12/27/2001  RT
9:00:00
AM
Conductivity EPA 120.1 2330 uMHO/em 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 1.8 mg/l 0.2 12/11/2001 12/26/2001 RT
8:30:00 4:42:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 02 12/6/2001 12/6/2001  RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 736 SI 12/5/2001 RT
- 5:09:00 PM
Silica Dioxide EPA 370.1 1.0 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 1.5 mg/l 1 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 21.7 degreesC 12/5/2001  RT
5:09:00 PM
Metals Analyses ,
Barium EPA 6010B 334 mg/l 0.070 12/11/2001  1/11/2002 RE"
Calcium EPA 6010B 76.2 mg/l 1.18 12/11/2001 1/11/2002 RE
Iron EPA 6010B 0.163 mg/l 0.005 12/11/2001 1/11/2002 RE
Magnesium EPA 6010B 110 mg/l 0.189 12/11/2001 1/11/2002 RE
Potassium EPA 6010B 216 mg/l 1.72 12/11/2001 1/11/2002 RE
Sodium EPA 6010B 52.1 mg/l 227 12/11/2001 1/11/2002 RE

BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QUARTERLY-

Outreach Lab Number: 20011079
L

aboratory Date Reported: 1/14/2002

kz‘:f;':rg\jf%‘i( 74012 Date Received: 12/5/01

918) 251-2515 Page Number: 12 of 17

‘AX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011079-10
Client ID: MWD-6 FILTERED
Date Sampled:  12/5/2001 3:10:00 PM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M)  0.547 +/-0.153 pCi/l 0.196 12/12/2001 12/12/2001  E/D
Ra-228 EPA 904/9320 0.654 +/-0.048 pCi/l 0.469 12/1172001  12/14/200t  SD
Th-232 LANL ER200M  0.027 +/-0.070 pCi/l 0.114 12/6/2001 12/8/2001 E/D
Th-230 LANLER200M  0.284 +/-0.130 pCi/l 0.210 12/6/2001 12/8/2001  E/D
Th-228 LANL ER 200 M 0 +/-0.074 pCi/l 0.133 12/6/2001 12/8/2001 E/D
[norganics Analyses
Alkalinity EPA 310.1 97 mg/l 1.0 12/17/2001  RT
6:40:00
AM
Chloride EPA 3253 678 mg/l 10 12/27/2001 RT
— 9:00:00
AM
Conductivity EPA 120.1 2330 uMHO/em 2 12/5/2001 RT
4:41:00 PM
Fluoride EPA 340.2 1.2 mg/l 02 12/11/2001  12/26/2001 RT
11:20:00 4:42:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 02 12/6/2001 12/6/2001 RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 7.38 Sl 12/5/2001  RT,
5:11:00 PM
Silica Dioxide EPA 370.1 1.1 mg/l 0.5 12/29/2001 RT
2:30:00 -
PM
Sulfate EPA 3754 126 mg/l ] 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 21.1 degrees C 12/5/2001 RT
5:11:00 PM

Metals Analyses
Barium EPA 6010B 334 mg/l 0.070 12/11/2001 1/11/2002 RE
BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QUARTERLY
Lab Number: 20011079
Date Reported: 1/14/2002
A ad- -
o Arronr OK 74012 Date Received: ) 12/5/01
918) 251-2515 Page Number: 13 0f 17

‘AX (918) 251-0008

Analytical Report

Metaod Result Units DL Prep Analysis Analyst
Date Date
Calcium EPA 6010B 74.5 mg/l 1.18 12/11/2001  1/11/2002 RE
Iron EPA 6010B 0.087 mg/l 0.005 12/11/2001 1/11/2002 RE
Magnesium EPA 6010B 118 mg/l 0.189 12/11/2001  1/11/2002 RE
Potassium EPA 6010B 229 mg/l 1.72 12/11/2001  1/11/2002 RE
Sodium EPA 6010B 584 mg/l 2.27 12/11/2001 1/11/2002 RE
Lab ID: 20011079-11
Client ID: DUP UNFILTERED
Date Sampled:  12/5/2001
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 5.30 +/-0.499 pCi/l 0.299 12/12/2001  12/12/2001 E/D
Ra-228 EPA 904/9320 1.34 +/-0.051 pCi/l 0.469 12/11/2000 12/14/2001 SD
Th-232 LANL ER200 M 0+/-0.175 pCiN 0.406 12/6/2001 12/8/2001  E/D
Th-230 LANL ER200M  0.165 +/-0.128 pCu/l 0.227 12/6/2001 12/8/2001  E/D
~ Th-228 LANL ER200M  0.008 +/- 0.082 pCu/l 0.142 12/6/2001 12/8/2001  E/D
Inorganics Analyses
Alkalinity EPA 310.1 139 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 2010 mg/l 25 ) 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 6090 uMHO/cm 2 12/5/2001  RT
4:41:00 PM
Fluoride EPA 340.2 0.6 mg/l 02 12/11/2001 12/26/2001 RT.
11:20:00 4:42:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/t 02 12/6/2001 12/6/2001  RT
11:20:00 1:15:00 PM
AM
pH EPA 150.1/9040A 7.38 SI 12/5/2001 RT
5:13:00 PM
Silica Dioxide EPA 570.1 1.8 mg/l 0.5 12/29/2001 RT
2:30:00
PM

BDL = Below Detection Limit



Client:

Kaiser Aluminum

BDL = Below Detection Limit

Client Project: QUARTERLY
Outreach Lab Number: 20011079
I aboratory Date Reported: 1/14/2002
“__oken, Atrow, OK 74012 Date Received: 12/5/01
%1)(8)(92158])%21—50008 Page Number: 14 of 17
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Sulfate EPA 375.4 3.5 mg/l i 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 20.5 degrees C 12/5/2001  RT
5:13:00 PM
Metals Analyses
Barium EPA 6010B 4.82 mg/l 0.070 12/11/2001 /112002 RE
Calctum EPA 6010B 194 mg/l 5.66 12/11/2001 1/11/2002 RE
[ron EPA 60108 0.243 mg/l 0.005 12/1172001 /1172002 RE
Magnesium EPA 6010B 69.4 mg/l 0.909 12/1172001  1/11/2002  RE
Potassium EPA 6010B 68.0 mg/l 1.72 12/11/2000 1/11/2002 RE
Sodium EPA 6010B 879 mg/l 21.6 12/11/200t  1/11/2002 RE
Lab ID: 2001197912
Client LD: DUP FILTERED
Date Sampled:  12/5/2001
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 2.70 +/- 0.280 pCi/i 0.187 12/12/2001  12/12/200t  E/D
Ra-228 EPA 904/9320 6.20 +/- 0.066 pCi/l 0.469 12/11/2001 12/14/2001 SD
Th-232 LANL ER200M  0.022 +/-0.074 pCi/l 0.123 12/6/2001 12/8/2001  E/D
Th-250 LANLER200M 0.184 +-0.112 pCi/l 0.196 12/6/2001 12/8/200t  E/D
Th-228 LANL ER 200 M 0 +/-0.071 pCi/l 0.152 12/6/2001 12/8/2001  E/D
Inorganics Analyses
Alkalinity EPA 310.1 140 mg/l 2.0 12/14/2001 RT )
1:15:00
PM
Chloride EPA 3255 2010 mg/l 25 12/27/2001  RT
11:05:00
AM
Conductivity EPA 120.1 6120 uMHO/cm 2 12/5/2001  RT
4:41:00 PM
Fluoride EPA 340.2 0.6 mg/l 0.2 12/11/2001 12/26/2001 RT
11:20:00 4:42:00
AM PM



BDL = Below Detection Limit

Client: Kaiser Aluminum
Client Project: QUARTERLY
. Lab Number: 20011079
Date Reported: 1/14/2002
roken Atrow OK 74012 Date Received: 12/5/01
FAX 1918) 231-0008 Page Number: 15 0f 17
Analytical Report
Method Result  Units DL Prep Analysis Analyst
Date Date
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/6/2001 12/6/2001 RT
11:20:00 . 1:15:00 PM
AM
pH EPA 130.1/9040A 736 SI 12/5/2001 RT
5:15:00 PM
Silica Dioxide EPA 370.1 1.9 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 32 mg/l 1 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 20.8 degrees C 12/5/2001  RT
5:15:00 PM
Metals Analyses
Barium EPA 6010B 491 mg/l 0.070 12/11/2001  1/11/2002 RE
Calcium EPA 6010B 179 mg/l 5.66 12/11/2001  1/11/2002 RE
«_ lron EPA 6010B 0.403 mg/l 0.005 12/11/2001 1/11/2002  RE
Magnesium EPA 6010B 67.1 mg/l 0.909 12/11/2001  1/11/2002 RE
Potassium EPA 6010B 71.8 mg/l 1.72 12/11/2001 1/11/2002 RE
Sodium EPA 6010B 1020 mg/l 25 12/11/2001 1/14/2002 RE



Client: Kaiser Aluminum

Client Project: QUARTERLY"

Lab Number: 20011079

' aboratory Date Reported: 1/14/2002
oken Arour BK 74012 Date Received: 12/5/01
3\')(8{921%‘)'%3}?0008 Page Number: 16 of 17
QC Report
Parameter Blank LCS LCSD DUP MS MSD Date
“%REC o REC RPD RPD %REC o REC RPD
Alkalinity BDL 104.0 0.6 1040 105.0 0.5 12/17/2001
Alkalinity BDL 102.0 1.0 160 104.0 0.2 12/14/2001
Barium BDL 96.6 9&.2 98.9 0.7 12/28/2001
Barium BDL 97.0 959 98.6 0.4 1/11/2002
Calcium BDL 103.0 DO DO 1.5 1/11/2002
Calcium BDL 96.9 101.0 104.0 3.2 12/17/2001
Chloride BDL 101.0 1.2 100.0 101.0 0.5 12/27/2001
Chloride BDL 101.0 0.5 929 93.9 0.5 12/27/2001
Conductivity BDL 101.0 0.0 12/5/2001
Fluoride BDL 92.5 3.6 99.5 95.2 2.8 12/26/2001
fron BDL 93.3 103.0 102.0 0.5 12/17/2001
[ron BDL 99.9 81/ 82.1 0.4 1/11/2002
Magnesium BDL 90.0 107.0 115.0 1.4 12/17/2001
~~— Magnesium BDL 93.5 DO DO 1.8 1/11/2002

Nitrate (N) BDL 102.0 NC 109.0 113.0 3.1 12/6/2001
pH 100.0 0.1 12/5/2001
Potassium BDL 93.7 101.0 99.6 09 12/28/2001
Potassium BDL 94.4 77.0 64.0 5.6 1/11/2002
Ra-226 0+/-0.1 85.1 23.5 109.0 12/12/2001
Ra-226 0+/-0.1 94.2 92.6 1.8 11.4 728 97.9 28.0 12/11/2001
Ra-228 0.8+/-0.0 96.0 NC 8.9 12/14/2001
Silica Dioxide BDL 101.0 0.0 99.0 98.6 0.2 12/29/2001
Sodium 0.233 104.0 O DO . 33 1/14/2002
Sodium BDL 104.0 10:°.0 105.0 ' 3.1 12/28/2001
Suifate BDL 101.0 4.1 949 102.0 4.1 12/28/2001
Th-228 0+/-0 119.0 117.0 1.7 NC 1286.0 126.0 1.0 12/8/2001
Th-230 0+/-0 NC 12/8/2001
Th-232 0+/-0 109.0 115.0 4.8 NC 117.0 118.0 1.2 12/8/2001

BDL = Below Detection Limit

QA Approval:
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Laboratory

North Aspen
__~ken Arrow. OK 74012
918) 251-2515
‘AX (918) 251-0008

BDL = Below Detection Limit
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Lab Number:
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Page Number:

Lab Approval:
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7% OUTREACH CHAIN OF CUSTODY :

K Results To: CompanyA$m E ng ineering Bill To:
LABORATORY Name_Lobin Temmer Company
311 North Aspen Address, Name
Broken Arrow, OK 74012 City State Zip Address
Phone:  (918) 251-2515 . .
Fax:  (918) 251-0008 Phone oS- LS S Fax # City State Zip

| , ANALYSIS REQUESTED | ‘
PO # CONTAINER | PRESERVATIVE

#
c SIZE & *
PROJECT # [/58b- 00 o | Tyee |1 Hmoyeua
K e N 2. lce <4°C
PROJECT NAME qGisee Prx, T | pLasTIc |3 HCIpHe
7 A OR 4. H2504 pH<2
REQUESTED TURNAROQUND TIME 1 GLASS |5 NeOWpHot1
(ADDITIONAL CHARGES MAY APPLY) N
E
SAMPLER :.j;’sﬂ-’ g4 R REMARKS
ignat
ona s {1E. FILTERED, UNFILTERED,
m e gruee I P GRAB, COMPOSITE
unfirlerd | mwp-7 12)sjes| 0902 | oo || P <
\ 7 " PP =
Fitkred | mun -7 i2)slo) (0902 | [fo0 | 2 p 77
unitked | S7-- 3 Rislo) [ 10:10 [Ho |2 | P y 4"
Fithered | 73 i2j3lel] 1010 |30 |2 P
unFiked | MW~ 1dlslol | 10:57 [Ha0 |2 | P
Fikred [MW- 19 ;2,)_51/0/ 1057 \Hap | 2-|P
arideed MWD~/ 12)s)o) 13129 o | 2| P
K4 -~
Eikred {Mwb-1/ wisjas [13:28 \o |5 | P
77 R > p
nsttlead | MWD < & wjcfa) 15240 | Mo | 2
Fltleed | MWH-6 a)sfor| 15000 |Hd |2 | P
Duplasie | ibn b peed Dup, |13)5/01 thold | P
Duplasle | Forkeed Dup. lister po [P | ~
RELINQUISHED av:#.;_m DATE[QZ.(/_QLUMEB S’SRECEIVED sv/()g"&—" DATE / %ZQNE % FOR LABORATORY USE ONLY: /ZCD / /O @
RELINQUISHED BY: DATE TIME RECEIVED BY: DATE TIME Sample Condition Upon Regeipt
My signature on this chain of custody form indicates that | am authorized by the above company to release samples for analysis. The company agrees o pay the entire batance upon receipt T
of sample data and it is understood and agreed that any balance carried over thirty {30) days is subject to a 1.5% per month (18% per annum) fate charge. In the event of default, the company Custody Seals Intact _@ N .
becomes legally liable for any reasonable attorney and/or coltection fees and alt relaled cosis necessary ta remit the entire batance to Qutreach Technologies, Inc. (Outreach Laboratory). /%
SAMPLE RETURN/DISPOSAL: All non-hazardous aqueous samples shall be disposed of 30 days afler issue of final report. Al others will be returned at client's expense. Cooler Temperature .__ L —
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Outreach Project No.: 20011083
1boratory Client: Kaiser Aluminum
Aot B 7a0r2 7311 Bastd ] Street
3&31 9215 ;)—gfm Tulsa, OK 74145
Date Submitted: 12/6/01
Date Reported: 1/10/02
Page: 1
CASE NARRATIVE

Ten samples were received for analysis for Ra-226, Ra-228, Iso Thorium, Metals, and general chemistry
parameters. The samples were received in good condition. The Magnesium, and Potassium MS/MSD’s

diluted out, due to a sample matrix effect. The sample results were not effected. All other QC is in control
limits.

If you have questions, please feel free to cs\fk\a\t\ @‘\}3-\25 1-2515.

Lg&fifa(ory Director



Client:

Kaiser Aluminum

Client Project: QTRLY-
Outreach Lab Number: 2001 1035
aboratory Date Reported: 1/14/2002
\_g:o]k:r? r‘;!’:ré\j’;?egl( 74012 Date Received: 12/6/01
(918) 251-2515 Page Number: 1 of 15
FAX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011083-01
Client 1D: MWD-5 UNFILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 1.94 +/-0.242 pCi/l 0.227 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0+/-0.051 pCi/l 0.469 12/14/2001 12/20/2001 SD
Th-232 LANL ER 200 M 0 +/-0.088 pCi/l 0.170 12/10/2001 12/12/2001 E/D
Th-230 LANLER200M 0.685+/-0.182 pCi/l 0.247 12/10/2001  12/12/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.100 pCi/l 0.191 12/10/2001 12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 107 mg/l 1.0 12/14/2001 RT
1:15:00
PM
, Chloride EPA 3253 268 mg/l 2 12/27/2001 RT
~ 11:05:00
AM
Conductivity EPA 120.1 1190 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 340.2 1.6 mg/l 0.2 12/11/2001  12/26/2001 RT
3:10:00 5:30:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.66 SI 12/6/2001 RT .
4:48:00 PM
Silica Dioxide EPA 370.1 1.0 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 2.8 mg/l 1 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 15.3 degreesC 12/6/2001  RT
4:48:00 PM
Metals Analyses
Barium EPA 6010B 433 mg/l 0.294 12/11/2001 12/27/2001 JM

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QTRLY
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
'\g»rrolkgl:r;r:“f)\vsfeé\i( 74012 - Date Received: 12/6/01
%‘132921%81)-52}3)008 Page Number: 20of13
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Calcium EPA 6010B 43.8 mg/l 1.18 12/11/2001  12/11/2001 M
Iron EPA 6010B BDL mg/l 0.105 12/11/2001  12/1172001  JM
Magnesium EPA 6010B 232 mg/l 0.189 12/11/2001  12/1172001 M
Potassium EPA 6010B 149 mg/l 7.20 12/11/2001  12/27/2001 M
Sodium EPA 6010B 26.1 mg/l 227 12/11/2001  12/272001 M
Lab ID: 20011083-02
Client ID: MWD-5 FILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 3.22 +/-0.279 pCi/l 0.172 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0.192 +/-0.051 pCi/l 0.469 12/14/2001 12/20/2001 SD
Th-232 LANLER200M 0.119 +/-0.091 pCil 0.122 12/10/2001  12/12/2001 E/D
. Th-230 LANL ER200M 0.231+/-0.135 pCi/l 0.236 12/10/2001  12/12/2001 E/D
7 Th-228 LANLER200M  0.004 +/-0.124 pCi/l 0213 12/10/2001  12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 149 mg/l 1.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3255 268 mg/l 2 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 1180 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 340.2 1.6 mg/l 0.2 12/11/2001 127262001 RT*
3:10:00 5:30:00
PM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.71 S1 12/6/2001 RT
4:50:00 PM
Silica Dioxide EPA 370.1 1.0 mg/l 0.5 12/29/2001 RT
2:30:00
PM

BDL = Below Detection Limit



Client:

Kaiser Aluminum

BDL = Below Detection Limit

Client Project: QTRLY-
Outreach Lab Number: 20011083
‘ aboratory Date Reported: 1/14/2002
[ Ay g Date Received: 1216101
(F?Alxsglssl)-%g:?oooa Page Number: 3of15
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Sulfate EPA 3754 2.9 mgil 1 12/28/2001 RT
5:45:00
PM
Temperature EPA 170.1 13.6 degrees C 12/6/2001  RT
4:50:00 PM
Metals Analyses
Barium EPA 6010B 4.12 my/l 0.294 12/1172001  12/27/2001 M
Calcium EPA 6010B 433 mg/l 1.18 12/11/2001  12/11/2001 M
Iron EPA 6010B 0.275 mg/l 0.105 12/11/2001  12/11/2001  JM
Magnesium EPA 6010B 21.3 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 145 mg/l 7.20 12/1172001  12/27/2001 1M
Sodium EPA 6010B 25.0 mg/l 2.27 12/11/2001 12/27/2001 M
Lab ID: 20011083-03
Client ID: MWD-4 UNFILTERED
~—" Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 0.296 +/-0.119 pCi/i 0.161 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0.710 +/- 0.053 pCi/l 0.469 12/14/2001 12/21/2001 SD
Th-232 LANL ER 200 M 0 +/-0.096 pCi/l 0.176 12/10/200%  12/12/2001 E/D
Th-230 LANLER200M 0.289 +/-0.145 pCi/l 0.246 12/10/2001  12/12/2001 E/D
Th-228 LANL ER200M  0.059 +/-0.095 pCu/l 0.153 12/10/2001  12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 297 mg/l 2.0 12/14/2001 RT
1:15:00 )
PM
Chloride EPA 3253 240 mg/l 3 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 1400 uMHO/cm 2 12/6/2001  RT
4:00:00 PM
Fluoride EPA 340.2 0.6 mg/l 0.2 12/11/2001  12/26/2001 RT
3:10:00 5:30:00
PM PM



Client: Kaiser Aluminum
Client Project: QTRLY-
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
\3{: ;kzl::?rgjvr.’%l( 14012 Date Received: 12/6/01
918) 251-2515 Page Number: 4of 13
"AX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Nitrate (N) EPA 352.1 BDL mg/! 0.2 12/19/2001  12/192001 RT
9:00:00 1:40:00
AM PM
pH EPA :30.1/9040A 6.84 Sli 12/6/2001  RT
4:51:00 PM
Silica Dioxide EPA 370.1 22 mgl 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 75.4 mg/l 4 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 149 degrees C 12/6/2001  RT
4:51:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/27/2001 M
Calcium EPA 6010B 140 mg/l 1.18 12/11/2001  12/11/2001 M
~— lron EPA 6010B 1.80 mg/l 0.105 12/11/2001 12/11/2001 JM
Magnesium EPA 6010B 62.5 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 279 mg/l 7.20 12/11/2001  12/27/2001 1M
Sodium EPA 6010B 423 mg/l 227 12/11/2001  12/27/2001 M
Lab ID: 20011083-04
Client ID: MWD-8 *FILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses )
Ra-226 EPA 0.461 +/-0.244 pCi/l 0.333 12/10/2001  12/11/2001 E/D
Ra-228 EPA 904/9320 0 +/-0.053 pCi/l 0.469 12/14/2001 12/20/2001 SD
Th-232 LANL ER200M  0.031 +/-0.072 pCi/l 0.117 12/10/2001 12/12/2001 E/D
Th-230 LANL ER200M  0.148 +/-0.129 pCi/l 0.241 12/10/2001  12/12/2001 E/D
Th-228 LANL ER 200 M 0+/-0.075 pCi/l 0.154 12/10/2001  12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 301 mgl 2.0 12/14/2001 RT
1:15:00
PM

BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QTRLY

Outreach Lab Number: 20011083

lbOl’ﬂ.tOl'y Date Reported: 1/14/2002
371 North A o .

A :';\"ojv"’e&( 74012 Date Received: 12/6/01

'018) 251-2515 Page Number: 5ofl5s

FAX (918) 251-0008

Analytical Report

Method Result  Units DL Prep Analysis Analyst
Date Date
Chloride EPA 3255 241 mg/l 3 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 1410 uMHO/cm 2 ] 12/6/2001 RT
4:00:00 PM
Fluoride EPA 340.2 0.5 mg/l 0.2 12/11/2001  12/26/2001 RT
5:20:00 5:30:00
PM PM
Nitrate (N) EPA 352.1 03 mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
, AM PM
pH EPA 150.1/9040A 6.84 SI 12/6/2001 RT
4:53:00 PM
Silica Dioxide EPA 370.1 23 mg/l 0.5 12/29/2001 RT
2:30:00
PM
~— Sulfate EPA 3754 65.2 mg/l 4 12/28/2001 RT
3:45:00
PM
Temperature EPA 170.1 173 degrees C 12/6/2001  RT
4:53:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/27/2001 M
Calcium ' EPA 6010B 142 mg/l 1.18 12/11/2001  12/11/2001 M
Iron EPA 6010B BDL mg/l 0.105 12/11/2001 12/11/2001 M
Magnesium EPA 6010B 63.4 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 303 mg/l 7.20 12/11/2001  12/27/2001  JM_,
Sodium EPA 6010B 443 mg/l 2.27 12/11/2001 12/27/2001 M
Lab ID: 20011083-05
Client ID: FULTON CREEK UNFILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 0.635 +/- 0.187 pCi/l 0.226 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0 +/- 0.049 pCi/l 0.469 12/14/2001 12/21/2001 SD
Th-232 LANL ER 200 M 0 +/- 0.067 pCi/l 0.127 12/10/2001 12/12/2001 E/D

BDL = Below Detection Limit



Client: Kaiser Aluminum
Client Project: QTRLY
Lab Number: 20011083
aboratory Date Reported: 1/14/2002
e e Sk 74012 Date Received: 12/6/01
:F9A§<8}92158 !) %g 1150008 Page Number: 6of 15
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Th-230 LANLER200M  0.028 +/-0.124 pCi/l 0.253 12/10/2001  12/12/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.081 pCi/ 0158 12/10/2001 12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 194 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 98.5 mg/l ] 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 844 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 3402 0.5 mg/l 0.2 12/11/2001  12/26/2001 RT
5:20:00 5:30:00
PM PM
Nitrate (N) EPA 352.1 0.4 mg/l 02 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.65 SI 12/6/2001 RT
4:54:00 PM
Silica Dioxide EPA 370.1 0.6 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 375.4 37.8 mg/l 2 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 15.6 degreesC 12/6/2001  RT
4:54:00 PM ,
Metals Analyses . )
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/27/2001 M
Calcium EPA 6010B 85.0 mg/l 1.18 12/11/2001  12/11/2001 M
Iron EPA 6010B BDL mg/l 0.105 12/11/2001 12/11/2001 JM
Magnesium EPA 6010B 244 mg/l 0.189 12/11/2001 12/11/2001 M
Potassium EPA 6010B 20.7 mg/!l 7.20 12/11/2001 12/27/2001 M
Sodium EPA 6010B 42.9 mg/l 227 12/11/2001  12/27/2001 M
Copper EPA 6010B 0.046 mg/l 0.027 12/11/2001 1/13/2002 RE
Zinc EPA 6010B 0.027 mg/l 0.006 12/11/2001  1/13/2002 RE

BDL = Betow Detection Limit



Client: Kaiser Aluminum
Client Project: QTRLY-
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
\E? (:keNr?r;f:r Qi?%wK 74012 - Date Received: 12/6/01
(918) 251-2515 Page Number: 7of 15
FAX {918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011083-06
Client ID: FULTON CREEK FILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 0.349 +/- 0.144 pCi/l 0.175 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0 +/- 0.050 pCi/l 0.469 12/14/2001 12/21/2001 SD
Th-232 LANL ER 200 M 0 +/- 0.066 pCi/t 0.124 12/10/2001  12/12/2001 E/D
Th-230 LANL ER200M  0.706 +/- 0.180 pCi/l 0.242 12/10/2001  12/12/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.075 pCi/l 0.144 12/10/2001  12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 194 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 97.5 mg/l 1 12/27/2001 RT
~— 11:05:00
AM
Conductivity EPA 120.1 843 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 340.2 0.5 mg/l 0.2 12/11/2001  12/26/2001 RT
5:20:00 5:30:00
PM PM
Nitrate (N) EPA 352.1 04 mgl 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.72 SI 12/6/2001  RT ,
4:57:00 PM
Silica Dioxide EPA 370.1 0.6 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 41.5 mg/l 2 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 16.6 degrees C 12/6/2001 RT
4:57:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/27/200t M

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QTRLY"
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
\—;c:k:'? ronr OK 74012 Date Received: 12/6/01
3&};{%&%2: 2008 Page Number: 8of 15
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Calcium EPA 6010B 799 mg/l 1.18 12/11/2001  12/11/2001 M
[ron EPA 6010B BDL mg/l 0.105 12/11/2001  12/11/2001 M
Magnesium EPA 6010B 23.0 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 19.7 mg/l 7.20 12/11/2001  12/27/2001 JM
Sodium EPA 6010B 41.5 mg/l 227 12/11/2001  12/27/2001 M
Copper EPA 6010B 0.044 mg/l 0.027 12/1172001  1/13/2002 RE
Zinc EPA 6010B 0.030 mg/l 0.006 12/11/2001  1/3/2002 RE
Lab ID: 20011083-07
Client ID: MWD-8 UNFILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 1.90 +/- 0.265 pCvl 0.248 12/10/2001  12/11/2001 E/D
. Ra-228 EPA 904/9320 [.72 +/- 0.060 pCi/l 0.469 12/14/2001 12/21/2001 SD
\/ Th-232 LANLER200M  0.015 +/-0.077 pCi/l 0.130 12/10/2001 12/12/2001 E/D
Th-230 LANLER200M  0.132 +/-0.130 pCi/l 0.246 12/10/2001  12/12/2001 E/D
Th-228 LANLER200M  0.059 +/- 0.090 pCi/l 0.140 12/10/2001  12/12/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 162 mg/l 1.3 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 564 mg/l 10 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 2180 uMHO/cm 2 12/6/2001 RT *
4:00:00 PM
Fluoride EPA 340.2 1.3 mg/l 0.2 12/12/2001 12/26/2001 RT
8:10:00 5:30:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
. AM PM
pH EPA 150.1/9040A 7.37 SI 12/6/2001 RT
4:58:00 PM

BDL = Below Detection Limit



Client: Kaiser Aluminum
Client Project: QTRLY-
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
) ¥§r‘olk§: ?\P:rg\ffegx 74012 Date Received: 12/6/01
::,3\‘)(82921581)_%2;-50008 Page Number: 9of (3
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Silica Dioxide EPA 370.1 1.2 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 53 mgll 1 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 19.3 degrees C 12/6/2001 RT
4:58:00 PM
Metals Analyses
Barium EPA 6010B 18.1 mg/l 0.294 12/11/2001  12/27/2001 M
Calcium EPA 6010B 63.4 mg/l 1.18 12/11/2001  12/11/2001 M
Iron EPA 6010B 241 mg/l 0.105 12/11/2001  12/11/2001 M
Magnesium EPA 6010B 121 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 182 mg/l 7.20 12/11/2001  12/27/2001 M
Sodium EPA 6010B 259 mg/l 227 12/1172001  12/27/2001 JM
-
Lab ID: 20011083-08
Client ID: MWD-8 FILTERED
Date Sampled:  12/6/2001
“Matrix: Water
Radiochemical Analyses
Ra-226 EPA 0.987 +/-0.170 pCi/l 0.161 12/11/2001 E/D
Ra-228 EPA 904/9320 3.86 +/- 0.068 pCi/l 0.469 12/14/2001 12/21/2001 SD
Th-232 LANL ER 200 M 0 +/-0.093 pCi/l 0.171 12/10/2001  12/12/2001 E/D
Th-230 LANLER200M 0.063 +/-0.132 pCi/l 0.267 12/10/2001  12/12/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.098 pCi/l 0.184 12/10/2001 12/12/2001 E/D*
Inorganics Analyses -
Alkalinity EPA 310.1 169 mg/l 1.3 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 544 mg/l 10 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 2190 uMHO/cm 2 12/6/2001 RT
4:00:00 PM

BDL. = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QTRLY-
Lab Number: 20011083
aboratory Date Reported: 1/14/2002
\Jg 11 Notth Aspen 12 Date Received: 12/6/01
{918) 251-2515 Page Number: 10 of 15
FAX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Fluoride EPA 340.2 1.3 mg/l 0.2 12/12/2001 12/26/2001 RT
8:10:00 5:30:00
AM PM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.48 SI 12/6/2001  RT
5:00:00 PM
Silica Dioxide EPA 370.1 1.2 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 4.8 mg/l 1 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 16.5 degrees C 12/6/2001  RT
5:00:00 PM
e Metals Analyses
Barium EPA 6010B 19.4 mg/l 0.294 12/19/2001 12/21/2001 M
Calcium EPA 6010B 64.7 mg/l 1.18 12/19/2001 12/21/2001 M
Iron EPA 6010B 248 mg/l 0.105 12/19/2001 1272172001 JM
Magnesium EPA 6010B 117 mg/l 0.189 12/19/2001  12/21/2001 JM
Potassium EPA 6010B 179 mg/l 1.72 12/19/2001 1/10/2002 RE
Sodium EPA 6010B 253 mg/l 248 12/19/2001  12/21/2001 JM
Lab ID: 20011083-09
Client 1D: RETENTION POND UNFILTER
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 3.00 +/- 0.605 pCi/l 0.677 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 0.747 +/- 0.055 pCi/l 0.469 12/14/2001  12/21/2001 SD
Th-232 LANLER200M  0.232 +/-0.094 pCi/l 0.104 12/10/2001 12/12/2001 E/D
Th-230 LANLER200M 0.458 +/-0.136 pCi/l 0.202 12/10/2001 12/12/2001 E/D
Th-228 LANLER200M 0.217 +/-0.101 pCi/l 0.125 12/10/2001 12/12/2001 E/D

Inorganics Analyses

BDL = Below Detection Limit



Client: Kaiser Aluminum

Client Project: QTRLY
Outreach Lab Number: 20011083
aboratory Date Reported: 1/14/2002
Sroken, Arrow, OK 74012 Date Received: 12/6/01
%1)?2921581)521!50008 Page Number: 11 of 15
Analytical Report
Method Result Units DL b Analysis Analyst
Daic Date
Alkalinity EPA 310.t 297 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 156 mg/t 2 12/27/2001 RT
11:05:00
. AM
Conductivity EPA 120.1 1100 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 3402 3.4 mg/l 03 12/12/2001 12/26/2001 RT
8:10:00 10:00:00
AM AM
Nitrate (N) EPA 352.1 0.8 mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 9.23 SI 12/6/2001 RT
5:10:00 PM
" Silica Dioxide EPA 370.1 BDL mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 63.1 mg/l 4 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 17.1 degrees C 12/6/2001 RT
5:10:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001  12/27/2001 M
Calcium EPA 6010B 10.1 mg/l 1.18 12/11/2001  12/1172001 JM
Iron EPA 6010B BDL mg/l 0.105 12/11/2001  2/11/2001 JM’
Magnesium EPA 6010B 127 mg/l 0.189 12/11/2001 12/11/2001 M
Potassium EPA 6010B 385 mg/l 7.20 12/11/2001  12/27/2001 M
Sodium EPA 6010B 154 mg/l 227 12/11/2001 12/27/2001 M
Copper EPA 6010B BDL mg/l 0.027 12/11/2001 1/13/2002 RE
Zinc EPA 6010B 0.025 mg/l 0.006 12/11/2001 1/13/2002 RE

BDL = Below Detection Limit



Client: Kaiser Aluminum
Client Project: QTRLY-
Outreach Lab Number: 20011083
laboratory Date Reported: 1/14/2002
_oken Amou OK 74012 - Date Received: 12/6/01
?\1)(8)(92158()-%2}-50008 Page Number: 12 of 15
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011083-10
Client ID: RETENTION POND FILTERED
Date Sampled:  12/6/2001
Matrix: Water
Radiochemical Analyses
Ra-226 EPA 1.29 +/-0.205 pCul 0.188 12/10/2001 12/11/2001 E/D
Ra-228 EPA 904/9320 1.27 +/- 0.057 pCi/l 0.469 12/14/2001 12/21/2001 SD
Th-232 LANL ER 200 M 0 +/-0.063 pCi/l 0.111 12/10/2001 12/12/2001 E/D
Th-230 LANL ER200M  0.506 +/~0.170 pCi/ 0.244 12/10/2001  12/12/2001 E/D
Th-228 LANLER200M  0.046 +/-0.079 pCvi 0.120 12/10/2001 12/12/2001 E/D
[norganics Analyses
Alkalinity EPA 310.1 295 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 158 mg/l 2 12/27/2001 RT
L 11:05:00
AM
Conductivity EPA 120.1 1100 uMHO/cm 2 12/6/2001 RT
4:00:00 PM
Fluoride EPA 340.2 3.2 mg/ 0.3 12/12/2001  12/26/2001 RT
10:25:00 10:00:00
AM AM
Nitrate (N) EPA 0321 0.8 mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 929 SI 12/6/2001 RT ,
5:12:00 PM
Silica Dioxide EPA 370.1 BDL mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 60.6 mg/l 4 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 17.2 degrees C 12/6/2001  RT
5:12:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.294 12/11/2001 12/27/2001 IM

BDL. = Below Detection Limit



y/

A";:"’ '
‘ M Client: Kaiser Aluminum
Client Project: QTRLY”
Outreach Lab Number: 20011083
Laboratory Date Reported: 1/1412002
e AP 74012 Date Received: i 12/6/01
918) 251-2515 Page Number: 130f15

AX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date
Calcium " EPA 6010B 10.1 mg/l 1.18 12/11/2001  12/11/2001 M
fron EPA 6010B BDL mg/l 0.105 12/1172001  12/11/2001 M
Magnesium EPA 6010B 130 mg/l 0.189 12/11/2001  12/11/2001 M
Potassium EPA 6010B 39.4 mg/l 7.20 12/11/2001  12/27/2001 M
Sodium EPA 50108 154 mg/l 227 12/11/2001  12/27/2001 1M
Copper EPA 6010B 0.033 mg/l 0.027 12/11/2001  1/13/2002  RE
Zinc EPA 6010B 0.020 mg/l 0.006 12/11/2001  1/13/2002 RE

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QTRLY-
Outreach Lab Number: 20011083
! aboratory Date Reported: 1/14/2002
, North Aspen Date Received: 12/6/01
“—rOken Arrow, OK 74012
918) 251-2515 Page Number: 14 of 15
‘AX (918) 251-0008
QC Report
Parameter Blank LCS LCSD DUP MS MSD Date
“%REC  o,REC  RPD RPD %ke<C o REC RPD
Alkalinity aDL 102.0 1.0 104.0 104.0 0.2 12/14/2001
Barium BDL 86.5 115.0 115.0 0.1 12/21/2001
Barium BDL 103.0 i< 100.0 0.8 12/27/2001
Calcium BDL 90.5 113 105.0 8.6 12/21/2001
Calcium BDL 96.5 9% 3 959 2.5 12/11/2001
Chioride BDL 101.0 0.5 929 93.9 0.5 12/27/2001
Conductivity BDL 104.0 0.0 12/6/2001
Copper BDL 99.8 105.0 106.0 1.4 12/21/2001
Fluoride BDL 92.5 3.6 9¢ 3 95.2 2.8 12/26/2001
Fluoride BDL 98.7 4.4 105.0 89.4 7.6 12/26/2001
Iron BDL 93.4 929 89.6 3.0 12/11/2001
lron BDL 874 96.6 88.7 8.5 12/21/2001
Magnesium BDL 90.2 DO DO 2.6 12/11/2001
- Magnesium BDL 85.8 114.0 103.0 9.5 12/21/2001
Nitrate (N) BDL 107.0 10.8 108.0 97.6 6.7 12/19/2001
pH 100.0 0.1 12/6/2001
Potassium BDL 86.0 DO DO 1.5 1/10/2002
Potassium BDL 102.0 111.0 111.0 0.1 12/27/2001
Ra-226 0+/-0.1 94.2 92.6 1.8 11.4 7.8 979 28.0 12/11/2001
Ra-228 0+/-0 95.1 92.8 2.4 NC 85.6 95.6 0.0 12/21/2001
Silica Dioxide BDL 99.1 0.0 99.8 96.8 2.0 12/29/2001
Sodium BDL 101.0 95.8 96.4 0.6 12/27/2002
Sulfate BDL 102.0 4.5 101.0 96.2 2.6 12/28/2001
Th-228 0+/-0 113.0 130.0 13.7 NC 121 0 112.0 7.1 12/13/2001
Th-230 0+/-0.1 NC 12/13/2001
Th-232 0+/-0 103.0 123.0 18.3 NC 122.0 105.0 153 12/13/2001
Zinc BDL 102.0 923 92.6 0.6

12/11/2001

QA Approval:

BDL = Below Detection Limit



Laboratory

North Aspen

“w__vken Arrow, OK 74012
'918) 251-2515
“AX (918) 251-0008

BDL = Below Detection Limit

Client:

Client Project:
Lab Number:
Date Reported:
Date Received:
Page Number:

Lab Approval:

Kaiser Aluminum
QTRLY-
20011083
1/14/2002

12/6/01
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,W 2 OUTREACH CHAIN OF CUSTODY "

Results To: Company A $ M E;.J:'heerr'r)j Bill To:
LAB 0 RATO RY Name_-Zr-Fan "7 enck. Company
311 North Aspen Address Name
Broken Arrow, OK 74012 City State Zip Address
Phone: (918) 251-2515 . .
Fax: (918) 251-0008 Phone 0bS- 6575  Fax# City State Zip

. ANALYSIS REQUESTED .
PO # CONTAINER | PRESERVATIVE

?
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RELINQUISHED sz_gog) M DATEt,?/é/_QLTIME] b\ Al recewe by: //

RELINQUISHED BY: DATE TIME RECEIVED DATE[Z/Q/IME% J’/ Sample Condition Upon Receipt

My signature on this chain of custody form indicates that | am authotized by the above company lo release samples for abalysis. The company agrees to pay the entire balance upon receipt s
of sample data and It is understood and agreed that any balance carried over thirty (30) days is sublect to a 1.5% per month (18% per annum) late charge. In the event of defaull, the company Custody Seals Intact Y N

becomes legally liable for any reasonable attorney and/ot collection fees and all related costs necessary to remit the entire balance to Outreach Technologies, Inc. (Outreach Laboratory).
Cooler Temperatwre ___

SAMPLE RETURN/DISPOSAL: All non-hazardous agueous samples shall be disposed of 30 days after issue of final report. All others witt be retumed at client's expense.
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Project No.: 20011092

Outreach
Laboratory Client: Kaiser Aluminum
o avour OK 74012 7311 East 41* Street
%?ingé{ﬁ?foooa - Tulsa, OK 74145
Date Submitted: 12/7/01
Date Reported: 1/14/02
Page: |

CASE NARRATIVE

Seven samples were received for analysis for Ra-226, Ra-228, Iso Thorium, Metals, and general chemistry
parameters. The samples were received in good condition. The Potassium MS/MSD diluted out. due to a
sample matrix effect. The sample results were not effected. All other QC is in control limits.

If you have questions, please feel free to call at 918-25 1-2515.




Client:

Kaiser Aluminum

BDL = Below Detection Limit

Client Project: QUARTERL\(‘
Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
. <S: Di?ri?ff.’e& 74012 Date Received: 12/7/01
~—18) 251-2515 Page Number: 1of 10
AX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20011092-01
Client ID: P-5 UNFILTERED
Date Sampled:  12/7/2001 8:20:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra(M)  0.070 +/- 0.139 pCi/l 0.230 12/27/2001 12/27/200t E/D
Ra-228 EPA 904/9320 0.157 +/-0.046 pCi/l 0.469 12/26/2001 12/28/2001  S/D
Th-232 LANL ER200M  0.034 +/- 0.092 pCi/l 0.154 12/26/2001 12/27/2001 E/D
Th-230 LANL ER 200 M 0 +/-0.105 pCi/l 0.256 12/26/2001 12/27/2001 E/D
Th-228 LANL ER200 M  0.008 +/- 0.094 pCi/l 0.162 12/26/2001 12/27/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 227 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 397 mg/l 5 12/27/2001 RT
11:05:00
~— AM
Conductivity EPA 120.1 1890 uMHO/cm 2 12/7/2001  EH
3:00:00 PM
Fluoride EPA 340.2 0.5 mg/l 0.2 12/13/2001 12/26/2001 RT
10:00:00 11:02:00
AM AM
Nitrate (N) EPA 352.1 BDL mg/l 02 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.16 SI 12/7/2001  EH
2:19:00 PM
Silica Dioxide EPA 370.1 1.7 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 7.5 mg/l 1 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 15.3 degreesC 12/72001  EH
2:19:00 PM
Metals Analyses
Barium EPA 6010B 3.95 mg/l 0.154 12/19/2001 12/21/2001 M



Client: Kaiser Aluminum

Client Project: QUARTERLY

Lab Number: 20011092

Laboratory Date Reported: 1/14/2002
- ‘2':';\':,:;!"%"( 70012 Date Received: 12/7/01
18) 251-2515 Page Number: 20f 10

FAX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date
Calcium EPA 6010B 51.8 mg/l 0.616 12/19/2001 12/21/2001 M
fron ' EPA 6010B 0.243 mg/l 0.053 12/19/2001  12/21/2001 M
Magnesium EPA 6010B 26.8 mg/l 0.099 12/19/2001  12/21/2001 M
Potassium EPA 6010B 263 mg/l 1.72 12/19/2001 1/10/2002 RE
Sodium EPA 6010B 33.3 mg/i 1.30 12/19/2001 12/21/2001 M
Copper EPA 6010B 0.051 mg/l 0.027 12/19/2001  1/13/2002 RE
Zinc EPA 6010B 0.030 mg/l 0.006 12/19/2001 1/13/2002 RE
Lab ID: 20011092-02
Client ID: P-5 FILTERED
Date Sampled:  12/7/2001 8:20:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M)  0.099 +/- 0.119 pCi/l 0.191 12/27/2001 12/27/2001 E/D
Ra-228 EPA 904/9320 1.79 +/- 0.053 pCi/i 0.469 12/26/2001 12/28/2001 S/D
- Th-232 LANL ER 200 M 0 +/-0.053 pCif 0.106 12/26/2001 12/27/200t  E/D
Th-230 LANL ER 200 M 0 +/-0.099 pCi/l 0.245 12/26/2001 12/27/2001 E/D
Th-228 LANL ER200M  0.008 +/-0.077 pCi/l 0.134 12/26/2001 12/27/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 233 mg/l 2.0 12/14/2001 RT
1:50:00
PM
Chloride EPA 3253 387 mg/l S 12/27/2001 RT
11:05:00
. AM
Conductivity EPA 120.1 1880 uMHO/cm 2 12/7/2001 EH'
3:00:00 PM
Fluoride EPA 340.2 0.6 mg/l 0.2 12/13/2001 12/26/2001 RT
10:00:00 11:02:00
AM AM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.22 SI 12/7/2001 EH
2:23:00 PM

BDL = Below Detection Limit



Client:

Kaiser Aluminum

Client Project: QUARTERLY

Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
\_(Jkg‘:'/‘\f:r(’)\;?%‘K 74012 Date Received: 12/7/01
918) 251-2515 Page Number: 30f 10

FAX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date
Silica Dioxide EPA 370.1 1.7 mg/l 0.5 12/29/2001 RT
‘ 2:30:00
PM
Sulfate EPA 3754 7.9 mg/l 1 12/28/2001 RT
4:25:00
PM
Temperature EPA 170.1 15.4 degrees C 12/7/2001 EH
2:23:00 PM
Metals Analyses
Barium EPA 6010B 4.19 mg/l 0.154 12/19/2001  12/21/2001 M
Calcium EPA 6010B 370 mg/l 0.616 12/19/2001 12/21/2001 M
Iron EPA 6010B 0.071 mg/l 0.055 12/19/2001 12/2172001 IM
Magnesium EPA 6010B 29.7 mg/l 0.099 12/19/2001 12/21/2001 JM
Potassium EPA 6010B 235 mg/l 1.72 12/19/2001 1/10/2002 RE
Sodium EPA 6010B 382 mg/l 1.30 12/19/2001 12/21/2001 M
Copper EPA 6010B 0.037 mg/l 0.027 12/19/2001 1/13/2002 RE
~_ Zinc EPA 6010B 0.028 mg/l 0.006 12/19/2001 1/13/2002 RE
Lab ID: 20011092-03
Client ID: MWD-10 UNFILTERED
Date Sampled:  12/7/2001 9:25:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra(M)  0.202 +/-0.092 pCi/t 0.116 12/27/2001 12/27/2001 E/D
Ra-228 EPA 904/9320 0 +/-0.041 pCil 0.469 12/26/2001 12/28/2001 S/D
Th-232 LANL ER 200 M 0 +/-0.076 pCi/l 0.138 12/26/2001 12/27/2001 E/D
Th-230 LANLER200M  0.039+/-0.122 pCul 0.271 12/26/2001 12/27/2001 E/D
Th-228 LANL ER 200 M 0 +/-0.075 pCi/l 0.138 12/26/2001 12/27/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 253 mg/l 2.0 12/14/2001 RT
1:15:00
PM
Chloride EPA 3253 239 mg/l 3 12/27/2001 RT
11:05:00
AM

BDL = Below Detection Limit



‘ shesT P Client: Kaiser Aluminum
Client Project: QUARTERLY-

Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
}kzl:r;rr\rgvsv;?e&( 74012 Date Received: 12/7/01
~_~18) 251-2515 Page Number: 40f 10

FAX (918) 251-0008

Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Conductivity EPA 120.1 1300 uMHO/cm 2 12/7/2001 EH
3:00:00 PM
Fluoride EPA 340.2 0.9 mg/! 0.3 12/13/2001 12/26/2001 RT
10:00:00 11:02:00
AM AM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.01 SI 12/7/2001 EH
2:25:00 PM
Silica Dioxide EPA 370.1 1.8 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 13.7 mg/l 1 12/28/2001 RT
5:10:00
PM
Temperature EPA 170.1 17.3 degrees C 12/72001 EH
- 2:25:00 PM
Metals Analyses
Barium EPA 6010B 1.14 mg/l 0.154 12/19/2001 12/21/2001 M
Calcium EPA 6010B 954 mg/l 0.616 12/19/2001 12/21/2001 M
Iron EPA 6010B 0.176 mg/l 0.055 12/19/2001 12/21/2001 M
Magnesium EPA 6010B 624 mg/l 0.099 12/19/2001 12/21/2001 M
Potassium EPA 6010B 63.0 mg/l 0.343 12/19/2001  1/10/2002 RE
Sodium EPA 6010B 26.2 mg/l 1.30 12/19/2001 12/21/2001 M
Lab ID: 20011092-04 _
Client ID: MWD-10 FILTERED T
Date Sampled:  12/7/2001 9:25:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 0 +-0.140 pCi/l 0.261 12/27/2001 12/27/2001 E/D
Ra-228 EPA 904/9320 0.673 +/-0.048 pCvl 0.469 12/26/2001 12/28/2001 S/D
Th-232 LANL ER 200 M 0 +/-0.090 pCiu/l 0.160 12/26/2001 12/27/2001 E/D
Th-230 LANLER200M 0.229 +/-0.145 pCi/l 0.278 12/26/2001 12/27/2001 E/D
Th-228 LANL ER 200 M 0+/-0.107 pCi/l 0.199 12/26/2001  12/27/2001 E/D

BDL = Below Detection Limit
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Client: Kaiser Aluminum

Client Project: QUARTERLY"

Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
'J'k?:';f;rgvi?‘fo"l( 74012 Date Received: 12/7/01
18} 251-2515 Page Number: Sof 10

FAX (918) 251-0008

Analytical Report

Method Result Units DL Prep Analysis Analyst
Date Date

Inorganics Analyses

Alkalinity EPA 310.1 257 mg/l 2.0 12/17/2001  RT
2:50:00
PM
Chloride EPA 3253 237 mg/l 3 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 1290 uMHO/cm 2 12/7/2001 EH
3:00:00 PM
Fluoride EPA 340.2 0.9 mg/l 0.3 12/14/2001 12/26/2001 RT
11:20:00 11:02:00
AM AM
Nitrate (N) EPA 3521 0.2 mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 7.05 SI 12/7/2001  EH
2:27:00 PM
- Silica Dioxide EPA 370.1 1.8 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 143 mg/l 1 12/28/2001 RT
5:10:00
PM
Temperature EPA 170.1 17.5 degrees C 12/7/2001  EH
2:27:00 PM
Metals Analyses
Barium EPA 6010B 1.09 mg/l 0.154 1271972001 12/21/2001 M
Calcium EPA 6010B 85.7 mg/l 0.616 12/19/2001 12/21/2001 m
Iron EPA 6010B 0.056 mg/l 0.055 12/19/2001  12/21/2001 M
Magnesium EPA 6010B 55.1 mg/l 0.099 12/19/2001  12/21/2001 M
Potassium EPA 6010B 60.3 mg/l 0.343 12/19/2001 1/10/2002 RE
Sodium EPA 6010B 247 mg/l 1.30 12/19/2001  12/21/2001 M
Lab ID: 20011092-05
Client ID: P-3 FILTERED
Date Sampled:  12/7/2001 10:45:00 AM
Matrix: Water

BDL = Below Detection Limit
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BDL = Below Detection Limit

Client: Kaiser Aluminum
Client Project: QUARTERLY"
Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
‘ KL“:’::{Q;F.”’O"K 74012 Date Received: 12/7/01
\7&292‘53)‘%2}50008 Page Number: 6 of 10
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Radiochemical Analyses
Ra-226 SM 7500 Ra(M)  0.097 +/-0.112 pCi/l 0.177 12/27/2001  12/27/200f E/D
Ra-228 EPA 204/9320 0 +/-0.045 pCi/l 0.469 12/26/2001  12/28/2001 S/D
Th-232 LANL ER200M  0.074 +/- 0.067 pCi/l 0.096 12/26/2001 12/27/2001 E/D
Th-230 LANL ER200M  0.032 +/-0.107 pCi/l 0.242 12/26/2001 12/27/2001  E/D
Th-228 LANL ER 200 M 0 +/-0.060 pCi/l 0.114 12/26/2001 12/27/2001  E/D
Inorganics Analyses
Alkalinity EPA 5310.1 197 mg/fl 2.0 12/17/2001 RT
2:50:00
PM
Chloride EPA 3253 424 mg/l 5 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 1780 uMHO/cm 2 12/7/2001  EH
3:00:00 PM
Fluoride EPA 340.2 0.4 mg/l 0.2 12/14/2001  12/26/2001 RT
: 11:20:00 11:02:00
— AM AM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 1350.1/9040A 6.95 SI 12/7/2001  EH
2:29:00 PM
Silica Dioxide EPA 370.1 1.7 mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 419 mg/l 3 12/28/2001 RT-+
5:10:00
PM
Temperature EPA 170.1 19.4 degrees C 12/7/2001 EH
2:29:00 PM
Metals Analyses
Barium EPA 6010B 0.279 mg/l 0.154 12/19/2001  12/21/2001 1M
Calcium EPA 6010B 238 mg/l 0.616 12/19/2001 12/21/2001 M
fron EPA 6010B BDL mg/l 0.055 12/19/2001 12/21/2001 M
Magnesium EPA 6010B 54.5 mg/l 0.099 12/19/2001  12/21/2001 M
Potassium EPA 6010B 13.5 mg/l 0.343 12/19/2001 1/10/2002 RE



‘::‘.7’ Client: Kaiser Aluminum
‘ Client Project: QUARTERLY-
Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
(21:2:2;9%1*( 74012 Date Received: 12/7/01
18) 251-25(5 - Page Number: 7of 10
‘AX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Sodium EPA 6010B 58.9 mg/l 1.30 12/19/2001 12/21/2001 M
Copper EPA 6010B BDL mg/l 0.297 12/19/2001 12/21/2001 M
Zinc EPA 6010B BDL mg/! 0.066 12/19/2001  12/21/2001 IM
Lab ID: 20011092-06
Client ID: EQUIP BLANK UNFILTERED
Date Sampled:  12/7/2001 10:40:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 0 +/-0.093 pCi/l 0.177 12/27/2001  12/28/2001 E/D
Ra-228 EPA 904/9320 0.579 +/- 0.047 pCi/l 0.469 12/26/2001 12/28/2001 S/D
Th-232 LANL ER 200 M 0 +/-0.075 pCi/l 0.142 12/26/2001 12/27/2001 E/D
Th-230 LANL ER 200 M 0+/-0.111 pCi 0.287 12/26/2001 12/27/2001 E/D
Th-228 LANL ER 200 M 0 +/- 0.080 pCi/ 0.156 12/26/2001  12/27/2001 E/D
Inorganics Analyses
Alkalinity EPA 310.1 BDL mg/l 1.0 12/17/2001 RT
s 2:50:00
PM
Chlioride EPA 3253 54 mg/l I 12/27/2001 RT
11:05:00
AM
Conductivity EPA 120.1 359 uMHO/cm 2 12/7/2001  EH
3:00:00 PM
Fluoride EPA 340.2 BDL mg/l 0.2 12/14/2001 12/26/2001 RT
11:20:00 11:02:00
AM AM »
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001  12/19/2001 RT
9:00:00 1:40:00
AM PM
pH EPA 150.1/9040A 530 SI 12/7/2001 EH
2:32:00 PM
Silica Dioxide EPA 370.1 BDL mg/l 0.5 12/29/2001 RT
2:30:00
PM
Sulfate EPA 3754 2.8 mg/l 1 12/28/2001 RT
5:10:00
PM
BDL = Below Detection Limit
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BDL = Below Detection Limit

Client: Kaiser Aluminum
Client Project: QUARTERLY-
Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
"kgl:r/:t;r (/;’sfegK 14012 Date Received: 12/7/01
“—#18) 251-2515 Page Number: - ofl0
FAX (918) 251-0008
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Temperature EPA 170.1 17.6 degrees C 12/7/2001 EH
2:32:00 PM
Metals Analyses
Bariun EPA 6010B BDL mg/l 0.154 12/19/2001 12/21/2001 M
Calcium EPA 6010B BDL mg/! 0.616 12/19/2001 12/21/2001 M
Iron EPA 6010B BDL mg/i 0.055 12/19/2001 12/21/2001 M
Magnesium EPA 6010B BDL mg/l 0.099 12/19/2001 12/21/2001 M
Potassium EPA 6010B BDL mg/i 0.343 12/19/2001 1/10/2002 RE
Sodium EPA 6010B BDL mg/l 1.50 12/19/2001 12/21/2001 M
Lab ID: 20011092-07
Client ID: EQUIP BLANK FILTERED
Date Sampled:  12/7/2001 10:40:00 AM
Matrix: Water
Radiochemical Analyses
Ra-226 SM 7500 Ra (M) 0 +/-0.069 pCi/l 0.135 12/27/2001 12/28/2001 E/D
~— Ra-228 EPA 904/9320 0.336 +/- 0.054 pCi/t 0.469 12/26/2001 {2/28/2001 S/D
Th-232 LANL ER200M  0.051 +/- 0.064 pCi/t 0.097 12/26/2001 12/27/2001 E/D
Th-230 LANLER200M 0.011 +/-0.114 pCi/l 0.259 12/26/2001  12/27/2001 E/D
Th-228 LANLER200M  0.063 +/-0.082 pCi/l 0.127 12/26/2001  12/27/2001 E/D
Inorganics Analyses
Alkalinity EPA310.1 BDL mg/l 1.0 12/17/2001 RT
2:50:00
PM
Chloride EPA 3253 54 mg/l 1 12/27/2001 RT
11:05:00 Ve
AM
Conductivity EPA 120.1 284 uMHO/cm 2 12/7/2001 EH
3:00:00 PM
Fluoride EPA 340.2 BDL mg/l 0.2 12/14/2001 12/26/2001 RT
11:20:00 11:02:00
AM AM
Nitrate (N) EPA 352.1 BDL mg/l 0.2 12/19/2001 12/19/2001 RT
9:00:00 1:40:00
AM PM



AS
‘ ‘:;."’; Client: Kaiser Aluminum
Client Project: QUARTERLY
Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
.; ‘k:?mgi’?eg 74012 Date Received: 12/7/01
~—~18) 251-2515 Page Number: 90of 10

AX (918) 251-0008

Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
pH EPA 150.1/9040A 5.01 SI 12/7/2001 EH
2:34:00 PM
Silica Dioxide EPA 370.1 BDL mg/l 0.5 12/29/2001 RT
: 2:30:00
PM
Sulfate EPA 3754 1.7 mg/l 1 12/28/2001 RT
5:10:00
PM
Temperature EPA 170.1 17.2 degrees C 12/7/2001 EH
2:34:00 PM
Metals Analyses
Barium EPA 6010B BDL mg/l 0.154 12/19/2001 12/21/2001 M
Calcium EPA 6010B BDL mg/l 0.616 12/19/2001  12/21/2001 JM
[ron EPA 6010B BDL mg/l 0.055 12/19/2001  12/21/2001 M
Magnesium EPA 6010B BDL mg/l 0.099 12/19/2001 12/21/2001 M
Potassium EPA 60108 BDL mg/l 0.345 12/19/2001 1/10/2002 RE
Sodium EPA 6010B BDL mg/l 1.30 12/19/2001 12/21/2001 JM

BDL = Below Detection Limit
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S0 4 Client: Kaiser Aluminum
Client Project: QUARTERLY
Outreach Lab Number: 20011092
Laboratory Date Reported: 1/14/2002
Ikg"?;*;rg\:vpeg 74012 Date Received: 12/7/01
\me,(gzg{ié,‘?m Page Number: 10 of 10
QC Report
Parameter Blank LCS LCSD bpup M. MSD Date
%REC oREC RPD RFD %EEC  oREC RPD
Alkalinity BDL 103.0 0.5 10-.0 1050 05 12/17/2001
Alkalinity BDL 102.0 1.0 10<.0 1040 02 12/14/2001
Barium BDL 86.5 11:.0 115.0 0.1 12/21/2001
Calcium BDL 90.5 115.0 1050 8.6 12/21/2001
Chloride BDL 101.0 0.5 92.9 93.9 0.5 12/27/2001
Conductivity BDL 99.0 0.0 12/7/2001
Copper BDL 943 94.4 749  23.1 12/21/2001
Fluoride BDL 98.7 4.4 103.0 89.4 7.6 12/26/2001
tron BDL 874 96.6 88.7 8.5 12/21/2001
Magnesium BDL 85.8 114.0 1030 95 12/21/2001
Nitrate (N) BDL 107.0 10.8 10%.0 97.6 6.7 12/19/2001
pH 99.8 0.0 12/7/2001
Potassium BDL 86.0 DO DO 1.5 1/10/2002
«__ Ra-226 0+/-0 113.0 NC 814 12/27/2001
Ra-228 0.2+/-0 98.5 89.8 92 NC 92.1 78.4 16.0  12/28/2001
Silica Dioxide BDL 99.1 0.0 99.8 96.8 2.0 12/29/2001
Sodium BDL 101.0 95.8 96.4 0.6 12/27/2002
Sulfate BDL 102.0 4.5 101.0 96.2 2.6 12/28/2001
Th-228 0+/-0 106.0 NC 101.0 12/27/2001
Th-230 0+:-0.1 NC 12/27/2001
Th-232 0+/-0 107.0 NC 106.0 12/27/2001
Zinc BDL §9.4 90.1 84.7 6.3 12/21/2001
QA Approval:
Lab Approval:

BDL = Below Detection Limit
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‘ Results To: Company_ A 321 / “Rgepol oy o Bill To:

‘ LAB 0 RATO RY Name__ 7 [apy  Fasens - ‘1 Company

311 North Aspen | Address Name

Broken Arrow, OK 74012 - . City State Zip Address

Phone: (918) 251-2515 - - ; :
Fax: (918) 251-0008 Phone_/2/e S~ 4e 2L Fax# City State Zip

ANALYSIS REQUESTED

PO # # | CONTAINER| PRESERVATIVE

; c | szea ’
PROJECT # ASSGh- pao o | Tyee |1 HNoypHa

. N 2. lce <4°C
PROJECT NAME 4 iy T PLASTIC { 3. HCIpH2
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REQUESTED TURNAROUND TIME b= St S A TR B - ier
(ADDITIONAL CHARGES MAY APPLY) N ey
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SAMPLER R REMARKS
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gnature e _ s (1.E. FILTERED, UNFILTERED,

TS SKRPiE S PN W N SN R, GRAB, COMPOSITE)
lungue| P-5 1 lnl0fi20 |2 12 1P | .

) - T . . AV
Fiteed | P-5 12zt 080140 | D | P e Lt il
Unbrifeed | rawin 10 (2 atey @28 | 50 |2 |2 /f\ l, ! ]
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Stdond | At =10 cobefa | Q226 | 0l | |2 e e

] - 7 » 3 — ¢ .
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- . ) . » - )
uplaitkeed Y oy BRMfL inindas) tei s ,,",‘-)/1«) 4;2 /"
St A Iy A |
el e d /;;g,,.r'a,-.\,a,:f 2402, .-','2,'5':./4/ imive by &7
)L, ' ,‘ o 3 el ! 7r R A S VY NP
RELINQUISHED BY: ,’-’;‘aq,-',f'.f.éf--' DATE ii’;’*/j(’ YriMef*43 mecenveoey: jo .t .~-«~"( ___/ DATE /s thive /47 || For LasoRATORY UsE oL //(')/)/ /{ A A
- RES - g

RELINQUISHED BY: DATE TIME RECEIVED BY: DATE TIME Sample Condition Upon Receipt 1 1¢ 1L

My signature on this chain of custody form indicates tha! | am authorized by the above company to release samples for analysis. The company agrees o pay the entire batance upon receipt , y,) ) .
of sample data and it is understood and agreed that any batance carried over thirty (30) days is subject to a 1.5% per month (18% per annumj late charge. In the event of default, the company Custody Seals Intact '; N
tecomes legally liable for any reasonable attorney and/or collection fees and al! refated costs necessary lo remit the entire balance to Outreach Technologies, Inc. (Outreach Laboratory).

SAMPLE RETURN/DISPOSAL: All non-hazardous aqueous samples shall be disposed of 30 days after issue of final report. All others will be retutned at client’s expense, Cooler Temperature




Ground Water Sampling Procedure Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 1 OF 2
PROJECT NAME: _Kaiser Aluminum Quarterly PROJECT NUMBER: 1556-020
SUPERVISOR NAME: S0 TECHNICIAN NAME: f er 77T
WEATHER: v (,q,g.)—' AMBIENT AIR TEMP (°C):
LAST PRECIP. DATE: /2-/}//5/’1
Location Fresi— ! 7*/3/0/ , { Yot /4:'/ fo—
WELL NO.
( : wate pondl] Lefiufss reek
Condition of Well \

4-———\

Water Depth
(WD) (ft)

Total Well Depth
(TWD)(ft)

Depth of Pump
Intake (ft)

—
[/ (
| \

Volume to purge
(gal)

[
\ )

Initial Purging Rate
(gal/min)

Time Regquired to
Purge Initial 2 %
Well Volumes

_/

Time Initial Purging
Begins

//
(

)

/ ) /
[ \
\

AR,

Time Initial Purging
Compilete

/

Final Purging Rate

Time Required to
Purge Final 2 Well
Volume

Time Final Purging
Begins

Time Final Purging
Ends

/

N
]
/

C

Notes:




Ground Water Sampling Procedure Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET
SHEET 2 OF 2 | :

Location fFrech. W { y Fultor
e [ e

temp(Crof  |1BALfY- 3| A |11 L7 ey o
Purge Well ok ;
1146 j50 |

ig::gri:gmoélb_ 7.58 .50

pH During 953 7.57 | 9.28 '7.33 7,70_?é 78]

Conductivity :
During Purging Soo @00 éOO °° oo 4o oI

S/cm
] tor | go»

Dissolved 3 04 10.0% {{O 8/50 ?75 995

Oxygen (mg/l)
During Purging /ﬂlg /0 51/_

Turbidity of L% (5.8 /0.8 /0% 1.7 >,
Sampled Water g 8 58

Sampling

Method PW f”""\/ pW

sans 0| [ d | 120 18

comiase | /99 /2.3 | /525

Color of Sampled
Water eftar cleer

o

Odor of Sampled 7 ~MVowe Aot
Water Obﬂ’m{ 05“"""‘( obumd(

Results of
Measurement of Dor ‘%@l
pH of Buffer K&
Solutions 4 Z
Results of - T
Measurement of @}' 7‘—' ‘SP l‘ s
Conductivity . 3T
Standards wh ﬂ, o L
Results of ] ; o=
Measurements of N P é Mﬁd’
Dissolved i
Oxygen in Air ; .
R

Ground Water Sampling Sheet.doc/Abby | S
Revised Aprit 13, 2001 ; ’



Ground Water Sampling Procedure Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 1 OF 2

PROJECT NAME: _Kaiser Aluminum Quarterly PROJECT NUMBER: 1556-0208

SUPERVISOR NAME: Jon Knlm TECHNICIAN NAME: 544;9' peLl4 fe)/no vols

WEATHER: I Verlq$1 AMBIENT AIR TEMP (°C): éo ‘F

LAST PRECIP. pate: /o= —0/

Location

(WELL NO.) MWOHFZ| S7~2 P-3 D- 2

Condition of Well d 090 J 5000/ Groo Og é’ g
~

Water Depth ‘g

(WD) (ft) 9.23 4/ 918 0.4

Total Well Depth

(TWD)(f) 19.68 53.43 .07 3,y

Depth of Pump ’

Intake (ft) 12.5 \ 14 | 2 0

Volume to purge , \

(ga) 7.67 , €3 [3.2¢

Initial Purging Rate | 200 000l / oo~ b o0l

(gal/min)

Time Requirzed to pso- 541 B

Purge Initial 2 2 S . / \; e /

Well Volumes el I No L J<f2.

Time Initial Purgi : . . .

e inital Purging | 215 & ERE 137 Yo

Time Initial Purging | 11°3 © \ Sce

Complete \ Y W

Final Purging Rate 500 / ) 5 6O~ /

Time Required to

Purge Final ¥4 Well / \L #”H—

Volume / 7’”‘4')

Timeé Final Purgin * .

Begins Hena l {‘;O / ?“"’WJ 1421

Time Final Purging j299 0 4

Ends / d{ 70

Notes: h @ '

Z >‘;‘Z 35 9o

3. g e velo—




Ground Water Sampling Procedure

Procedure KA! 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET
SHEET 2 OF 2

Location
(WELL NO )

Mwd =2

sz

-3

Temp (°C) of
Purge Well

1?2- (1.0

j¢7fn5

(8 189

4181 \\

[14 129

pH During
Purging

Instrument 1D: 3 3

L9s 7.9

.04
+*

(,’)”7’& 91

684 672

<.01. 7.08

¢.93 ¢.72

T.0° (.§¢

Conductivity
During Purging
uS/cm

IbOQI&OO

§00 §o0

god §§DO

ffoo : 1740

30 0 700

Dissolved
Oxygen (mg/l)
During Purging

4.02 | 4.09

+337

759 (0.62

227:3.34

A2.3) 31\

RS T

@42 9.9

5-38 5.18

Turbidity of
Sampled Water

23 2.9

e

)] 1.5

;%yg;g

9.1\ 1(,

g4 |19

A5-Z 295

Sampiing
Method

PUI\,P

701”»7/7

Fiampo

Time Sampling
Begins

12i0S

N

Yy o

Time Sampling
Completed

13°39

Next )dx,

/S5.03

Color of Sampled
Water

nAol;Zf{_obsan

7%

o ob
kot s inmins

Odor of Sampled
Water

Nfo bW«J

honl

"

Results of
Measurement of
pH of Buffer
Solutions

\\\,/

Results of
Measurement of
Conductivity
Standards

,/“'\\

Results of
Measurements of
Dissolved

891

Oxygen in Air

Ground Water Sampling Sheet.doc/Abby

Revised April 13, 2001



Ground Water Sampling Procedure

Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

PROJECT NAME:

Kaiser Aluminum Quarterly

SUPERVISOR NAME:

Do

PROJECT NUMBER:

SHEET 1 OF 2

1556-020

TECHNICIAN NAME: 07T

WEATHER: ﬁM¢~S+‘

AMBIENT AIR TEMP (°C): .JE /

LAST PRECIP. DATE: lo?/ll/ o/

i No ¢
(WELL NO) P -1 -0 p-O p-7
Condition of Well | = | Grood (oo 04 G oo
Water Depth J A
(WD) (ft) .28 {]. 2 /0-85 | /4,35
Total Well Depth , '
(WD) 23.32 | 239% | 5.9 | 25.9
TN |wt |wgg] a0 |me
é‘;,‘;mew purge ‘0,355“"' qax 103 (42
el [T W o e
'Fl;ime l?egpi{;q/to .- V g.b%‘ % 7-2520
neszs | 2 hg ) 771 Bie
e (o | 20 | g5, | jad
Ti iti i ' “
Compiate 00| € 5% +7 /.00 1149 1342
Final Purging‘ Rate 503 MZ.« 5 &0 m.ﬂ' ?W’H//'“:w' 5004/' “
Time Requir ’ |
PLZ:gee :lggl 1Zdvt\?ell / é W‘/)- /0/.4;,- éﬂ'v‘" LO&-\ o~

Volume

Time Final Purging
Begins

g17

)} 60

It

/347

Time Final Purging
Ends

g3V

/1o

155

[35%

Notes:

| well vt .45

[wedl vafvet 3.

el Vst

P“ { el Vol

Py

(80 Gre_

~F

1.8



Ground Water Sampling Procedure

Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

v v

SHEET 2 OF 2

Location -
(WELL NO.) P P - {0 P = % p-7
Temp (°C) of [€.7 18.3 |R0-{ ILL J8.2. (4-1 220 30
PurgeYVell !5[_/ [g 230./ ZZ"I/QK 9.2 AOO[’??
T | 15 4,76 4,97 70| 7.0 10 | £.92 679
Icr;strucr’nen:.l[.)t: Q-X? 6.&7 7,6 A 7037 03 QoYé 4’-85
oumgrugng [v00 | woo | a0 HDlhoo (o0 | F0a oo
uSiem (80 | 0P | Yoo @9 (oo | s 2560
e (2.0 g99 144 334 (A0 [01]/05 3.0
During Purglrlg 59\? G.40 "f 3¢ i gal /5‘? [/_oL g /5 é 70
Turbidity of 397 jo.8 Lléz 3321181 145 )(52%9_9,
Sampled Water i
o 292 19 fiellde | /5.0 [e3 | i Uige

amplin v P Ay
Meth%d ’ @" ""p -’:t‘:@k p /
Time Sampling . o
Begis ¥22 1 o 1155 /332
Time Sampling r5§ {125 U"F"’“"‘"‘# )
Completed q | 21D /3 L/S
\(;‘,vcz‘lgrof Sampled [Nowe OCbsarvesl IVOO ! /lﬂ&&‘/ m ka
Odor of Sampled | None obes Nk b [ie~ A/M
Water \RTw J Sy odes W
Results of :
Measurement of
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Results of
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Standards
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Ground Water Sampling Procedure Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 1 OF 2
PROJECT NAME: _Kaiser Aluminum Quarterly PROJECT NUMBER: 1556-020
SUPERVISOR NAME: Jan TECHNICIAN NAME: __ SeaTT™
WEATHER: Quar casd 1 AMBIENT AIR TEMP (°C):
LAST PRECIP. pate: _Y2|s]o) 2
' S5
Location . %t =
(WELL NO.) ST-3 Mmwd =" M9 Dop)
Condition of Well G oocl Gueod O s 4
Water Depth
(WD) (ft) 10.0 11-37 /.85
Total Well Depth j
(TWD)(ft) 50.9 23.8¢ 43.0
Depth of Pump
Intake (ft) 38 157 /57
Volume to purge K {. ol . ol
e [ Bnge | qisgel | 4815
Initial Purging Rate
(gal/min) £oomt bounl &M
;ime Rle%uilr;d /to W ' 7.V g V,
urge Initial 2 V2 .
Well Volumes ' 3‘5“‘“}
Time Initial Purgi . <
e N R 2 o817 (A53
Time Initial Purging
Complete 0 ? ‘{6 ?/5 2 /0 q 3
Final Purging Rate ij "’l \9’5 ) ,71_‘7 s o0
Time Required to ' L\ ;
Purge Final ¥; Well ‘ Om.n. '
Volume ,')\,lm"% ) /0 m1 ‘ e s
Time Final Purging C
Begins 058 | B>Z | Joy3
Time Final Purging
Edds (010 H702 /057
otes: well almt Ve IO T30
N?tes l A J ot welb W ”
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Ground Water Sampling Procedure

Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET
SHEET 2 OF 2

ST~

Location
(WELL NO.)

575

Mub-"‘

mw-9

Temp‘ (°C) of
Purge Well

1871 /8.7

9.3 192

19 El?.<.

u)
2

8.7 [B.- €

9.0 13-

195 1195

18.6 (4L,

pH During
Purging
instrument ID: 3'

7.35 .3y

L2 682

713 7/¢

7-37 7.42

7.37 7.43

¢-43 @90

2.1 215

2.94 2.99

Conductivity
During Purging
uS/cm

19400

%900

Yoo ?6900

o>

(00

“§50 JBo0

5 000 ,{7‘900

L0 600

b0 (, 00

{§oc ¢4 00

Dissolved
Oxygen (mgh)
During Purging

.37 195

a.ti 713

298 [.91

207 & 03

/.56 G-

452 7.6¢8

[[43 1253

| Turbidity of

Sampled Water

(-5

/-5 [-L

GL.]1, 5%

s

b .
L}

\ Sy

)"0 '(p

4y 4z

Sampling
Method

Vdv-vv'

£T-3

Pt

pr

Time Sampling
Begins

(710

ofoz

Time Sampling
Compieted

(035

LKAVE

Color of Sampled
Water

N e

el

Odor of Sampled
Water

B gkt Sl

(No~e
oloserved

Results of
Measurement of
pH of Buffer
Solutions

Results of
Measurement of
Conductivity

. Standards

Results of
Measurements of
Dissolved

Oxygen in Air
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Ground Water Sampling Procedure Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 1 OF 2
PROJECT NAME: _Kaiser Aluminum Quarterly PROJECT NUMBER: 1556-020
SUPERVISOR NAME: To~ TECHNICIAN N/'\ME: §c°’LT
WEATHER: v as AMBIENT AIR TEMP (°C): &2 d
LAST PRECIP. paTE: ] 2—)5 / O]
Location
(WELL NO.) Mws-—// MWD -1l mw:,é MWb-é
Condition of Well Goouel Groo J g& i c,/ € sud,
Water Depth
(WD) (ft) /3.9 15.55 /s 2 /5.//
Total Well Depth
(TWD)(f) /3.8 2887 | yjo 9 | 33.5¢6
Depth of Pump ’ .
Intake (ft) / 22 WW 30
ﬁ Volume to purge '7 2l , j2—
(gal)
initial Purging Rate OO~ ]
(gal/min) b /&Sanwé, 5b¢9m \
Time Required to ERJ] 7 09,./-
Purge Initial 2 % -l A
Well Volumes / 5/ //‘%é
Time Initial Purging : "
Begins i ( ] /2 4/3 /3/5‘3 /558
Time Initial Purging
Complete \ / Y, 5 N 1956
AR
Final Purging Rate / 500~ § 5 o0~ }
Time Required to Y
Purge Final 2 Well ( ] 3 Mi4 Q< l ‘{An..-z-
Volume ‘ f
Time Final Purging N
Begins /5/5 { /45/@
Time Final Purging
Ends ( 13:28 / 5/0
Notes: 2 qellwer 3 OGaTT —
DRy | % ot e
/




Ground Water Sampling Procedure

Procedure KAI 03

FIELD QUALITY éAMPLlNG AND ANALYSIS DATA SHEET

SHEET 2 OF 2

?\fVCEaLﬁLO:JO.) MwS-1f M)~ /hwé‘-—é mug—é
Terp (°C) o |02 (22 |25 TTST 213 sps
Purge Well ) 197 137 205 2.
pH During /|48 250 | 7.91 1.84] 7.9( 7-84
lnstrument‘ll.D:il_s_ \ / 7.55 7'5é 7.74 7'77
oumsrugng | M| |/90° | 1eoo | /8094440 o0 1500
SR\ 7 i
gf;;e\:w:(mgn) X \ 610 82N | 2dedf 2. ey Lt/

uring Purging \ \ éBS 3.40 75L /33
Turbidity of ) / 20 /~é ‘1 5-7\ 7.1 1.7
Sampled Water ’_\_\E J / L6 2L . 5,7 A 5
Sampiing Uf“"P
Method P adbnd
Time Sampling /
Begins ( I} AL /é-LD/ /5 {6

Time Sampling
Completed

/3. ¢

1526

Color of Sampled
Water

Cleas

-

Odor of Sampled
Water

Slpre

o

Results of
Measurement of
pH of Buffer
Solutions

Results of
Measurement of
Conductivity
Standards

N\
)
/
(
N
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Results of
Measurements of
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Oxygen in Air

Ground Water Sampling Sheet.doc/Abby

Revised April 13, 2001




Ground Water Sampling Procedure

Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

PROJECT NAME:

Kaiser Aluminum Quartérlv

SHEET 1 OF 2

PROJECT NUMBER:

1556-020

SUPERVISOR NAME: __ SO~ TECHNICIAN NAME: SCSTF
WEATHER: Co v\A;/ AMBIENT AIR TEMP (°C): 50 “/~
LAST PRECIP. patE: __ 13 blo)
Location
(WELL NO.) M) WS- M-S | mwb-H MWD -
Condition of Well 2

6) euz(l é G&J /;\oo’/a QOOJ
Water Depth / -
(WD) (ft) 'L% /0, 2 16.1% 755
Total Well Depth o N
(TWD)(ft) gAY ,;?5/7 KRH.00 | 22.05
Depth of Pump
Intake (ft) ;Q? 15,57 /8 g
Volume to purge " o
(gal) \ /’0,357 ?'77 /0
Initial Purging Rate 004l
(g‘aI/minu) \ g Seo~-1 éoo»-\/
Time Required to N 5G_— 7}/ y
Purge Initial 2 V2 ’
wueu Voltljrl'nes /O?S 7
Time Initial Purging ; M
Blegins e \\ 0943 1{2-0 /3 Y
Time Initial Purging * 0448 2,
Complete /02/0 /qz 2.
Final Purging Rate /\ 5 md’ 500m | 600”"/
Time Required to ! , '
Purge Final ¥2 Well B ” 'mfh 10 men Tmen
Volume {
Time Final Purging
Begins OﬂS’L /)/ﬁ /'7’22
Time Final Purging {
Ends S /603 I&J‘O /‘/2*7
Notes: by wal 2,4 fore el 2051 2.3,




Ground Water Sampling Procedure

Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 2 OF 2
Location l
(WELL NO.) M5 -5 /({a/b -5 | mwb-Y Mwd- 8
;emp(\:VC)”of N /\ . / l7? /0.8 /S(" /8? 196 (9.

f :

s WA /vl NYE RV, 28 Vi XRS5 2 NL AN
B Durng | [ 750 2e0] 22° 2.00[7.68 9.3
';S"“;“e“t‘_'i: ‘ / 295 (79| 2:%° 617 | 7.4 170

nductivi : =
ongruars | [ |139° /000|900 1000 ey iseo.

cm , -
T [ 1® fose |psoo roo0|fgeo /800
Ol:;goe\nl'le(mg/l) \\ [-(5 . b 2.0 575 3 8"98; 878
During Purging ) /@5 1-2319-39 ?‘.07 €78 850
Turbidty of / L2 /5 |/8.0i/4.8|/-/ '3
ampled Water
3 pr ( '? /_c) "?05 Q/g .7 /'/
mpiin V4] )
Method \ > #7,0 ¢ Pomp
G | | [/295 | = | g
campae | 0:22 | 514570 | 198
C £
oy e \ 7 N el W Horky
Odor of Sampled S/ M TV
Water / J,Zf 4 ?’ So [
Results of (
Measurement of
pH of Buffer \
Solutions
Results of
Measurement of
Conductivity
Standards
Results of /
Measurements of
Dissolved K
@gen in Air ’
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Ground Water Sampling Procedure

Procedure KAI 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

PROJECT NAME: _Kaiser Aluminum Quarterly

SUPERVISOR NAME:

WEATHER!:

SHEET 1 OF 2
PROJECT NUMBER: 1556-020
TECHNICIAN NAME: STl

To

Sonny
/

AMBIENT AIR TEMP (°C):

LAST PRECIP.

DATE: z#'{?/d }

Location
(WELL NO))

Fu//m Creck.
=23

T
F~ 2

Condition of Well

Kesemple

R(%a/k

Water Depth
(WD) (ft)

Total Well Depth
(TWD)(ft)

Depth of Pump
Intake (ft)

Volume to purge
(gal)

Initial Purging Rate
(gal/min)

Time Required to
Purge Initial 2 ¥4
Well Volumes

Time Initial Purging
Begins

Time Initial Purging
Complete

Final Purging Rate

Time Required to
Purge Final ¥ Well
Volume

Time Final Purging
Begins

Time Final Purging
Ends

Notes:




Ground Water Sampling Procedure Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 2 OF 2
Location ﬁ o (el W
(WELL NO.) T2 r2_
Temp (°C) of , /57 /5 7

Purge Well

Purging
Instrument [D: b !3

pH During g' 0 g 7-é~5

Conductivity
During Purging Yoo 730
puSicm
Dissolved :

Oxygen (mgft) /0"9o /0'0‘)
During Purging

Turbidity of A% 3.92
Sampled Water

Sampling '

Method / ¢y pom
Time Sampling

Begins /5 (95 1830
Time Sampling 501

Completed m [ 5 3 {__)

Color of Sampled
Water C,Qﬂ:vz clebc

Odor of Sampled Afonet None
Water obes X OM

Results of
Measurement of

pH of Buffer
Solutions

Results of
Measurement gf

Conductivity
Standards

Results of
Measurements of

Dissolved
Oxygen in Air
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Ground Water Sampling Procedure Procedure KAl 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 1 OF 2
PROJECT NAME: _Kaiser Aluminum Quarterly PROJECT NUMBER: 1556-020
SUPERVISOR NAME: TSo q0haxd TECHNICIAN NAME! ‘e
WEATHER: 6"“"“{ AMBIENT AIR TEMP (°C):
LAST PRECIP. DATE: __I2]7 [o]
Location
(WELL NO.) R-5 Mwh - o

Condition of Well G ogrﬂ Grood

Water Depth ,
(WD) (f) \2-.0 1159

Total Weil Depth

(TWD)(f) 2307 | 235

Depth of Pump

Intake (ft) /g’ 5 - /b ‘
Volume to purge . g
(gal) 3.5 5

Initial Purging Rate
(gal/min) 5 060~ Lo~

Time Required to -18 - .45
Purge tnitial 2 ¥2 /

Well Volumes

Time Initial Purging |
Begins 07 3 ‘ 7’0&

Time Initial Purging

Complete y // ?75

Final Purging Rate @ 500~ SOOF’! ‘

Time Required to -
Purge Final %2 Well - 4 M
Volume M

Time Final Purging

Begins ({ ﬂ I 0}({ S

'IE'lrr:é Final Purging 31 0 7 5 2

Notes: .1 / { voleme_| (.99




Ground Water Sampling Procedure

Pracedure KA1 03

FIELD QUALITY SAMPLING AND ANALYSIS DATA SHEET

SHEET 2 OF 2

Location
(WELL NO.)

o-5

Mwb-y0

Temp (°C) of
Purge Well

147 165

/o-8 17.3

(70 le-%

/8-Y |2t

pH During
Purging

Instrument ID: _L

72.50  7.%¢

720 7.2

144 749y

1428 | 2.1

Conductivity
During Purging
uS/cm

/000 ;/41)0

”0‘0 [o9°

(00| Jeoo

/ooo ' ‘ 060

Dissolved
Oxygen (mg/l)
During Purging

oy |[.33

Bz 145

1093 | jp5

/—7'7 [0.25

Turbidity of
1 Sampled Water

LS 31 %F ekl

5¢ |y

5.7

Sampling
Method

I~y

W

Time Sampling
Begins

952

Time Sampling
Completed

[005

Color of Sampled
Water

deft

Odor of Sampled
Water

Nent
oA

e

—
\M\.\_hh

Results of
Measurement of
pH of Buffer
Solutions

Results of
Measurement of
Conductivity
Standards

Results of
Measurements of
Dissolved
Oxygen in Air
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Legend Figure C-1A
. Thorium Isotopic Data Versus Time
* Thorium-228 P-1 (Filtered)
©  Thorium-230 Tulsa, Oklahoma
®  Thorium-232 "PREPARED FOR

Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana
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Legend

e Radium-226
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Figure C-1B

Radium Isotopic Data Versus Time
P-1 (Filtered)
Tulsa, Oklahoma
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Date
Leoend Figure C-2A
—— Thorium Isotopic Data Versus Time
*  Thorium-228 P-2 (Filtered)
o Thorium-230 Tulsa, Oklahoma

®  Thorium-232

PREPARED FOR

Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana

apPROVED A 8 /8),

CHECKED '

DRAWN T Earth Sciences
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3/00 3/01 9/01
Date
Legend Figure C-2B
— Radium Isotopic Data Versus Time
* Radium-226 P-2 (Filtered)
o Radium-228 Tulsa, Oklahoma
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Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana
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T GRAWNG NUMBER | Consultants, Inc
’ 4




pCi/l

10.0

9.0 = o o sosooseoossssossoosososes

8.0 -

704+

6.0

3/00 9/00 3/01 9/01
Date
Legend Figure C-3A
— Thorium Isotopic Data Versus Time
* Thorium-228 P-3 (Filtered)
o Thorium-230 Tulsa, Oklahoma
®  Thorium-232 PREPARED FOR

Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana

APPROVED Ig1) /6 1

CHECKED — .
DRAWN ZZZ 05/15/2002 Earth Sciences

[ DRAwING NORBER Consultants, Inc
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Leoend Figure C-3B
. _— Radium Isotopic Data Versus Time
Radium-226 P-3 (Filtered)
o Radium-228 Tulsa, Oklahoma

PREPARED FOR

Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana

APPROVED Q\\—U /0L
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DRAWN 277 05152008 Earth Sciences
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Date
Lesend Figure C-4A
_— Thorium Isotopic Data Versus Time
* Thorium-228 P-4 (Filtered)
o Thorium-230 Tulsa, Oklahoma

®  Thorium-232

Note: Well abandoned in March 2001 to accommodate
ALRP stockpiling activities.
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Kaiser Aluminum & Chemical Corporation
Baton Rouge, Louisiana
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Earth Sciences
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Lesend Figure C-4B
. Radium Isotopic Data Versus Time
* Radium-226 P-4 (Filtered)
o Radium-228 Tulsa, Oklahoma

Note: Well abandoned in March 2001 to accommodate

ALRP stockpiling activities.
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Iegend Figure C-5A
—— Thorium Isotopic Data Versus Time
*  Thorium-228 P-5 (Filtered)
o Thorium-230 Tulsa, Oklahoma
®  Thorium-232 PREPARED FOR
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Lecend Figure C-5B
P Radium Isotopic Data Versus Time
* Radium-226 P-5 (Filtered)
© Radium-228 Tulsa, Oklahoma
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Legend Figure C-6A
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©  Thorium-230 Tulsa, Oklahoma
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Legend Figure C-6B
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Legend Figure C-7A
— Thorium Isotopic Data Versus Time
*  Thorium-228 P-8 (Filtered)
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Figure C-7B
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Figure C-8A

Thorium Isotopic Data Versus Time
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Legend Figure C-9A
I Thorium Isotopic Data Versus Time
*  Thorium-228 MWD-2 (Filtered)
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Legend Figure C-9B
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Legend Figure C-10A
_— Thorium Isotopic Data Versus Time
* Thorium-228 MWD-4 (Filtered)
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Table E-1
Groundwater and Surface Water Quality Data
Third Quarter (September) 2001 Monitoring Event
Former Kaiser Aluminum Specialty Products Facility
Tulsa, Oklahoma
Kaiser Aluminum & Chemical Corporation

Page 1 of 4
Sample Identification
P-1 P-2 P-3 P4 P-5 P-7 P-8
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements: .
pH, Field pH units 6.89 6.68 6.71 Well Plugged 7.20 6.67 6.90
Specific Conductance @ 25°C umhos/cm 780 945 2100 2050 662.5 1800
Turbidity NTU 172 5.65 30.55 8.24 888.25 27.45
Redox Potential mV Ay - - - - -
Dissolved Oxygen mg/l 5.88 3.07 4.42 2.61 3.79 2.68
Temperature °C 23.92 20.05 28.45 21.08 24.3 22.33
Laboratory Analysis:

pH, Lab pH units 6.90 6.79 7.04 7.30 6.70 6.78
Specific Conductance @ 25°C umhos/em 868 988 2230 1990 690 1660
Radium-226 pCi1 1.18+0.178 0.433+0.15 0.419+0.13 0.577+0.17 0.622+0.16 0.256+0.13
Radium-228 pCil ND+0.049 0.61+0.052 1.75+0.060 0.908+0.05 ND+0.048 ND10.048
Thorium-228 pCil 0.37110.09 0.199+0.08 0.1374£0.09 0.127+0.08 2.00+£0.230 0.082+0.05
Thorium-230 pCill 0.72010.12 0.785+0.14 0.482+0.12 0.781+0.15 1.3740.195 0.637+£0.12
Thorium-232 pCi1 0.376+0.09 0.18440.07 0.120+0.07 0.110+£0.07 1.6310.207 0.079+0.06
Alkalinity mg/l CaCO3 433 543 255 215 311 154
Chloride mg/l 18.8 14.7 620 428 20.5 218
Fluoride mg/l 0.5 04 0.6 0.6 0.8 0.6
Nitrate mg/l NOg-N 0.3 0.2 <0.2 <0.2 0.3 0.5
Silica Dioxide mg/l 2.5 3.0 24 1.6 2.3 2.2
Sulfate mg/l 30.1 8.6 53.6 4.9 44.8 1.0
Barium mg/l <0.590 1.26 <0.280 5.33 0.642 5.51
Calcium mg/l 224 202 268 65.8 120 218
Iron mg/l 26.2 1.29 1.13 0.30 65.7 15.9
Magnesium mg/l 11.0 13.3 58.6 34.7 19.9 30.8
Potassium mg/l <8.90 <8.90 21.9 300 16.0 18.4
Sodium mg/l 17.2 27.9 50.5 40.1 20.1 23.4

See footnotes at end of table.



Table E-1
(Continued)
Page 2 of 4
Sample Identification
P-10 MWD-2 MWD-4 MWD-5 MWD-6 MWD-7 MWD-8
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
pH, Field pH units 6.90 6.89 6.79 7.84 7.24 6.83 7.40
Specific Conductance @ 25°C umhos/em 670 747.5 1700 1100 2425 1000 2125
Turbidity NTU 16.65 35.8 180.5 15.3 129.5 21.75 37.75
Redox Potential mV - - - - - - -
Dissolved Oxygen mg/l 6.81 6.4 4.18 3.81 7.71 5.11 4.66
Temperature °C 25.15 22.38 23.63 22.78 20.98 23.18 21.93
Laboratory Analysis:
pH, Lab pH units 7.04 7.02 6.86 7.55 7.43 6.86 7.46
Specific Conductance @ 25°C pmhos/cm 735 779 1770 1160 2770 902 2190
Radium-226 pCil 0.130+0.10 0.167£0.13 0.33110.13 0.786+0.15 1.17+£0.213 0.250£0.12 1.02£0.170
Radium-228 pCil ND10.048 0.169+0.05 1.0810.054 1.10+0.056 ND10.047 1.52+0.043 2.11£0.060
Thorium-228 pCil 0.071+0.14 0.047+0.06 0.197+0.31 0.414+0.11 0.266+0.11 0.214+0.08 0.117+0.09
Thorium-230 pCil 0.513+0.20 0.350+0.10 0.730+0.39 2.00£0.226 1.20+0.183 0.703+0.13 0.24610.10
Thorium-232 pCil 0.055+0.14 0.026+0.06 0.513+0.26 0.439+0.11 0.437+0.10 0.142+0.06 0.101+0.07
Alkalinity mg/l CaCOgq 354 322 291 109 87.0 273 154
Chloride mg/l 21.0 28.5 200 199 264 83.2 500
Fluoride mg/l 0.6 0.7 0.5 1.5 1.0 04 2.0
Nitrate mg/l NOg-N <0.2 0.4 0.3 <0.2 <0.2 0.7 0.3
Silica Dioxide mg/l 2.0 2.2 2.3 1.1 1.1 1.9 1.1
Sulfate mg/l 5.4 45.0 76.6 3.6 34 11.9 2.8
Barium mg/l <0.280 - <0.280 <0.590 4.22 5.03 2.14 20.2
Calcium mg/l 129 98.3 175 52.6 148 35.4 64.5
Iron mg/l 0.230 1.08 3.11 1.51 6.14 1.55 2.80
Magnesium mg/] 11.1 189 82.9 24.6 78.4 16.5 125
Potassium mg/l 13.1 14.7 30.0 146 222 157 206
Sodium mg/] 16.6 22.7 45.6 25.3 40.2 18.6 2.66

See footnotes at end of table.



Table E-1
(Continued)
Paée 3of4
Sample Identification
MWD-9 MWD-10 MWD-11 MWS-4 MWS-5 MWS-6 MWS-11
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
pH, Field pH units 6.98 7.03 7.27 1S Is 6.94 Dry
Specific Conductance @ 25°C pmhos/em 712.5 1100 2125 IS IS 1925
Turbidity NTU 420.75 360.5 32.78 IS 1S 30.18
Redox Potential mV - - - - - -
Dissolved Oxygen mg/l 5.07 1.58 3.94 IS IS 3.63
Temperature °C 24.63 27.1 19.83 IS IS 24.38
Laboratory Analysis:
pH, Lab ‘ pH units 6.92 7.00 7.38 1S IS IS
Specific Conductance @ 25°C pmhos/cm 733 1280 3100 s IS IS
Radium-226 pCi 0.567+0.15 0.82440.16 0.7160.15 Is IS I8
Radium-228 pCil 0.879+0.05 0.094+0.05 3.93+0.073 IS IS IS
Thorium-228 pCil 0.359£0.11 0.296+0.10 23.310.886 18 18 IS
Thorium-230 pCiNl 0.462+0.11 0.451+0.12 3.25+0.332 IS IS IS
Thorium-232 pCil 0.231+0.11 0.231+0.09 0.91310.20 Is IS IS
Alkalinity mg/l CaCO3 227 263 257 IS IS IS
Chloride mg/l 47.2 169 495 IS I8 IS
Fluoride mg/l 0.9 11 2.3 IS IS IS
Nitrate mg/l NOg-N 0.5 04 <0.2 IS IS IS
Silica Dioxide mg/l 1.9 1.9 1.1 IS IS IS
Sulfate mg/l 19.8 19.6 17.9 IS IS IS
Barium mg/l <0.590 1.49 3.52 IS IS Is
Calcium mg/1 101 915 84.4 IS I8 IS
Iron mg/l 8.4 8.61 4.42 IS IS IS
Magnesium mg/l 294 59.5 242 IS IS I8
Potassium mg/l <8.90 83.1 201 IS K] 18
Sodium rog/l 19.9 26.0 51.6 IS IS I8

See footnotes at end of table.



Table E-1
(Continued)

Page 4 of 4
Sample Identification
Fresh Water
Retention Pond ST-3 Pond Fulton Creek
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
pH, Field pH units Dry IS 7.32 7.88 8.14
Specific Conductance @ 25°C pmhos/ecm IS 6050 510 700
Turbidity NTU I8 1.58 594 38.6
Redox Potential mV - - - -
Dissolved Oxygen mg/l IS 491 4.81 691
Temperature °C IS 21.78 30.52 26.88
Laboratory Analysis:
pH, Lab pH units IS 7.34 7.63 7.86
Specific Conductance @ 25°C pmhos/cm IS 6400 542 651
Radium-226 pCil IS 2.57+0.260 0.285+0.15 0.103+0.16
Radium-228 pCil I8 1.65£0.059 1.16£0.040 0.285+0.05
Thorium-228 pCill IS 0+£0.054 0.308+0.14 0.154£0.07
Thorium-230 pCin IS 0.433+0.11 0.379+0.13 0.445+0.11
Thorium-232 pCift IS 0.096+0.06 0.111£0.15 0.119+0.06
Alkalinity mg/l CaCOg IS 142 184 183
Chloride mg/l IS 2130 32.0 38.6
Fluoride mg/l IS 04 0.8 1.0
Nitrate mg/l NOg-N IS 0.2 0.2 0.3
Silica Dioxide mg/1 IS 2.0 1.1 <0.5
Sulfate mg/l IS <1 71.0 106
Barium mg/l IS 4.94 <0.590 0.700
Calcium mg/l IS 206 67.3 69.8
Iron mg/l s 1.46 1.84 1.43
Magnesium mg/l IS 70.5 13.0 235
Potassium mg/l IS 9.94 5.86 22.1
Sodium mg/1 18 959 36.7 40.4

(UDash denotes not analyzed.




Table E-2
Groundwater and Surface Water Quality Data
Fourth Quarter (December) 2001 Monitoring Event
Former Kaiser Aluminum Speciaty Products Facility
Tulsa, Oklahoma
Kaiser Aluminum & Chemical Corporation

Page 1 of 4
Sample Identification
P-1 P-2 P-3 P-4 P-5 P-7 P-8
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
pH, Field pH units 6.81 7.04 6.88 Well Plugged 7.45 ) 6.88 7.15
Specific Conductance @ 25°C pmbos/cm 600 800 1700 1600 400 600
Turbidity NTU 29.7 6.35 8.42 5.08 234.5 15.97
Dissolved Oxygen mg/} 5.75 3.37 9.51 5.98 2.64 1.95
Temperature °C 184 18.9 17.76 16.15 20.52 19.08
Laboratory Analysis:

pH, Lab pH units 6.84 6.85 6.98 7.16 6.71 6.95
Specific Conductance @ 25°C pmhos/cm 767 1020 2220 1890 675 1610
Radium-226 pCil 0.127£0.13 0.081+0.11 0.596+0.13 0.07+£0.139 0.189+0.19 0.182+0.16
Radium-228 pCinl 0.159+0.04 0.56410.04 1.1540.050 0.157+0.04 0+0.143 0+0.049
Thorium-228 pCil 0.078+0.09 0.016+0.06 0.599+0.17 0.008+0.09 0.255+0.08 0+0.086
Thorium-230 pCill 0.162+0.11 0+0.085 0.335+0.14 0+£0.105 0.065+0.08 0.472+0.15
Thorium-232 pCi1l 0.054+0.08 0.039+0.06 0.395+0.13 0.034+0.09 0.161+0.08 0.09810.08
Alkalinity mg/l CaCOg 402 578 263 227 316 177
Chloride mg/l 171 14.1 571 397 19.5 412
Fluoride mg/l 0.3 0.3 0.5 0.5 0.4 0.5
Nitrate mg/l NOg-N 0.2 0.2 <0.2 <0.2 0.2 0.3
Silica Dioxide mg/l 2.4 2.9 2.3 1.7 2.6 24
Sulfate mg/ 19.7 4.2 49.7 7.5 27.6 2.7
Barium mg/1 0.304 1.21 <0.294 3.95 <0.294 5.48
Calcium mg/1 170 197 246 51.8 152 230
Iron mg/l 1.16 1.28 5.58 0.243 6.56 20.7
Magnesium mg/l 9.38 15.8 50.1 26.8 154 319
Potassium mg/l <7.20 <1.72 12.6 263 <7.20 3.10

Sodium mg/l 16.6 25.2 55.7 33.3 18.9 26.1




Table E-2
(Continued)
Page 2 of 4
Sample Identification
P-10 MWD-2 MWD-4 MWD-5 MWD-6 MWD-7 MWD-8
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
prH, Field pH units 6.89 7.04 7.01 7.91 7.82 6.82 7.67
Specific Conductance @ 25°C umhos/cm 400 800 975 1050 1800 550 1550
Turbidity NTU 115.88 6.35 18.75 1.15 6.68 1.07 0.95
Dissolved Oxygen mg/l 4.61 3.37 7.43 2.16 3.98 5.38 8.68
Temperature °C 20.67 18.9 18.8 174 20.85 19.2 19.6
Laboratory Analysis:
pH, Lab pH units 7.12 7.03 6.84 7.66 7.36 6.80 7.37
Specific Conductance @ 25°C umhos/cm 712 758 1400 1190 2330 855 2180
Radium-226 pCil 1.35+0.188 0.111+0.13 0.29610.11 1.94+0.242 0.428+0.17 1.05+0.189 1.90£0.265
Radium-228 pCin 1.04+0.050 0.37520.04 0.710+0.05 0+0.051 0.314+0.04 0.8551+0.04 1.72+0.060
Thorium-228 pCi/l 0.619+0.16 0+0.070 0.059+0.09 0£0.100 0.06610.06 0+0.065 0.059+0.09
Thorium-230 pCiMl 0.20510.13 0.052+0.09 0.28910.14 0.685+0.18 0.165+0.14 0+0.072 0.13240.13
Thorium-232 pCin 0.268+0.12 0.02620.07 0+0.096 0£0.088 0.00410.06 0.01510.06 0.015+0.07
Alkalinity mg/l CaCOg 390 322 297 107 95 256 162
Chloride mg/l 20.0 36.9 240 268 673 102 564
Fluoride mg/l 0.7 0.6 0.6 1.6 1.8 0.4 1.3
Nitrate mg/l NOg-N 0.3 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Silica Dioxide mg/l 1.9 1.9 2.2 1.0 1.0 1.8 1.2
Sulfate mg/l 4.6 36.3 73.4 2.8 11.5 7.8 5.3
Barium mg/l <0.294 <0.140 <0.294 4.33 3.34 1.24 18.1
Calcium mg/l 170 109 140 43.8 76.2 51.6 63.4
Iron mg/l 4.44 <0.105 1.80 <0.105 0.163 <0.105 241
Magnesium mg/l 134 22.5 62.5 23.2 110 14.5 121
Potassium mg/l 2.50 6.26 27.9 149 216 140 182
Sodium mg/] 17.9 19.6 42.3 26.1 52.1 22.0 25.9
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Table E-2
(Continued)
Page 3 of 4
Sample Identification
MWD-9 MWD-10 MWD-11 MWS-4 MWS-5 MWS-6 MWS-11
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered

Field Measurements:

pH, Field PH units 7.183 7.22 7.53 IS IS 6.94 Dry

Specific Conductance @ 25°C pmhos/em 600 1075 1550 IS IS 19.25

Turbidity NTU 5.28 7.55 2.15 IS IS 30.18

Dissolved Oxygen mg/l 2.09 3.99 6.35 IS I8 3.63

Temperature °C 19.55 17.72 19.9 IS 18 24.38
Laboratory Analysis:

pH, Lab PH units 6.95 7.01 7.38 IS IS IS

Specific Conductance @ 25°C pmhos/em 705 1300 2260 IS IS IS

Radium-226 pCil 0.162+0.12 0.202+0.09 1.86+0.307 IS IS IS

Radium-228 pCil 1.6810.054 0+0.041 1.21+0.051 IS IS 1S

Thorium-228 pCil 0+0.096 0+0.075 0.142+0.10 IS IS IS

Thorium-230 pCil 0.05310.10 0.039+0.12 0.017+0.10 IS IS 1S

Thorium-232 pCil 0£0.081 0£0.076 0+0.081 18 IS 18

Alkalinity mg/l CaCOg 218 253 251 18 18 IS

Chloride mg/l 86.8 239 590 IS I8 IS

Fluoride mg/l 0.3 0.9 2.2 IS IS IS

Nitrate ng/l NOg-N <0.2 <0.2 <0.2 IS IS IS

Silica Dioxide mg/l 1.9 18 1.1 IS IS IS

Sulfate mg/l 34.0 13.7 184 IS I I8

Barium mg/l <0.294 1.14 0.819 18 IS IS

Calcium mg/l 85.7 954 58.7 I8 IS IS

Iron mg/l 0.235 0.176 0.167 IS IS 18

Magnesium mg/l 25.3 62.4 189 1S IS IS

Potassium mg/l 8.37 63.0 142 IS IS IS

Sodium mg/l 20.3 26.2 59.8 IS IS IS




Table E-2
(Continued)

Page 4 of 4
Sample Identification
Fresh Water
Retention Pond ST-3 Pond Fulton Creek
Parameter Units Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Field Measurements:
pH, Field PH units 9.31 I8 7.34 7.55 7.76
Specific Conductance @ 25°C pmhos/cm 600 18 4175 575 400
Turbidity NTU 10.8 IS 1.23 6.05 3.9
Dissolved Oxygen mg/l 8.3 IS 3.76 1142 9.84
Temperature °C 19.8 18 18.7 14.45 18
Laboratory Analysis:
pH, Lab pH units 9.23 IS 7.33 7.43 7.65
Specific Conductance @ 25°C pmhos/cm 1100 IS 6080 647 844
Radium-226 pCil 3.00+0.605 IS 2.01+0.235 0.197+0.15 0.635+0.18
Radium-228 pCil 0.747+0.05 IS 4.0510.065 0.27610.04 0+0.049
Thorium-228 pCinl 0.217+0.10 IS 0+0.094 0.020+0.07 0+£0.081
Thorium-230 pCill 0.458+0.13 Is 0.006+0.11 0.027+0.12 0.02810.12
Thorium-232 pCil 0.232+0.09 IS 0+0.076 010.104 0+0.067
Alkalinity mg/l CaCO3 297 IS 141 183 194
Chloride mg/l 156 IS 2040 59.1 98.5
Fluoride mg/l 34 IS 0.6 0.4 0.5
Nitrate mg/l N O3-N 0.8 IS <0.2 0.7 0.4
Silica Dioxide mg/l <0.5 IS 1.8 0.9 0.6
Sulfate mg/l 63.1 IS 1.8 45.6 37.8
Barium mg/l <0.294 18 5.17 <0.140 <0.294
Calcium mg/ 10.1 IS 190 61.8 85.0
Iron mg/l <0.105 IS 1.07 0.356 <0.105
Magnesium mg/l 127 1S 64.8 10.9 244
Potassium mg/l 38.5 IS 10.2 2.94 20.7
Sodium mg/l 154 IS 1030 344 42.9
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UNITED STATES ¥e. M/&ﬂ&é

NUCLEAR REGULATORY COMMISSION M@‘//JM
REGION IV Kove

611 RYAN PLAZA DRIVE, SUITE 400 B W

ARLINGTON, TEXAS 76011-8064

February 6, 2002

Mr. J. William Vinzant

Regional Environmental Manager
Corporate Environmental Affairs

Kaiser Aluminum and Chemical Corporation
9141 Interline Avenue, Suite 1A

Baton Rouge, Louisiana 70809-1957

SUBJECT: NRC INSPECTION REPORT 040-02377/01-02
Dear Mr. Vinzant;

This refers to the inspection conducted on December 6-7, 2001, at the former Kaiser
Aluminum Specialty Products facility in Tulsa, Oklahoma. The purpose >f the inspection was
to determine whether decommissioning and remediation activities were being conducted in
accordance with the commitments made in your Remediation Plans and other documents.
Within these areas, the inspection consisted of selected examination of procedures and
representative records, observations of activities, and interviews with personnel. The final
inspection findings were presented to Mr. Paul Handa, Site Administrator, on February 1,
2002. The enclosed report presents the results of that inspection. No response to this letter is
required.

In accordance with 10 CFR 2.790 of the NRC's *“Rules of Practice,* a copy of this letter, its
enclosure, and your response (if any) will be made available electronically for public inspection
in the NRC Public Document Room or from the Publicly Available Records (PARS) component
of NRC'’s document system (ADAMS). ADAMS is accessible from the NRC Web site at
http://ww.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room).

Should 'ydu have any questions conceming this inspection, please contact Mr. Robert J. Evans
at (817) 860-8284 or Dr. D. Blair Spitzberg at (817) 860-8191.

Sincerely,

(et 7. Qe

$¢ € Dwight D. Chambertain, Director
Division of Nuclear Materials Safety

Docket No.: 040-02377
License No.: STB-472 (terminated)

Enclosure:
NRC Inspection Report
040-02377/01-02



Kaiser Aluminum & Chemical Corporation -2-

cc w/enclosure:

Mr. Paul Handa, Site Administrator
Kaiser Aluminum & Chemical Corporation
7311 East 41st Street

Tulsa, Oklahoma 74145

Douglas Wilson

Manager, Environmental Services
Office of Environmental Services
City of Tulsa

4818 South Elwood Avenue
Tulsa, Oklahoma 74107-8129

Mr. George Brozowski, Regional Health Physicist
U.S. Environmental Protection Agency, Region VI
1445 Ross Avenue

Mail Stop-6PDT

Dallas, Texas 75202

Mr. Mike Broderick, Administrator

Oklahoma Department of Environmental Quality
Waste Management Division

Radiation Management Section

P.O. Box 1677

Oklahoma City, Oklahoma 73101-1677




ENCLOSURE

U. S. NUCLEAR REGULATORY COMMISSION

Docket No.:
License No.:
Report No.:
Property Owner:
Faciility:

Location:

Inspection Dates:

Inspector:

Accompanied by:

Approved By:

Attachments:

REGION |V
040-02377
STB-472 (Terminated in March 1971)
040-02377/01-02
Kaiser Aluminum & Chemical Corp. (Kaiser)
Former Kaiser Aluminum Specialty Products Facility

7311 East 41st Street
Tulsa, Oklahoma

December 6-7, 2001

Robert J. Evans, PE, CHP, Health Physicist
Fuel Cycle & Decommissioning Branch

Linda M. Psyk, Health Physicist

Materials Safety and Inspection Branch

Division of Industrial and Medical Nuclear Safety
Office of Nuclear Material Safety and Safeguards

D. Blair Spitzberg, Ph.D., Chief
Fuel Cycle & Decommissioning Branch

Supplemental Inspection Information
Photographs Taken at the Former Kaiser Facility
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EXECUTIVE SUMMARY

Former Kaiser Aluminum Specialty Products Plant
NRC Inspection Report 040-02377/01-02

This was an announced inspection of the Kaiser Aluminum Specialty Products facility, formerly
occupied by the Standard Magnesium Company and Kaiser Magnesium. This inspection
included a review of the groundwater and surface water sampling programs.

Closeout Inspections and Surveys

Kaiser has conducted quarterly sampling of surface and groundwater since 1999. The
inspector observed sampling in progress and concluded that Kaiser collected the
samples in accordance with the requirements specified in the applicable work plan,
implementing procedures, and an industry standard. The samples were analyzed for
the radionuclides specifically mentioned in the work plan and implementing procedures
(Section 1).

Five samples were collected by the NRC simuitaneously with the collection of Kaiser's
samples at the same locations. The samples were analyzed by both the NRC's and
Kaiser’s contract laboratories. The sample results were considered to be in reasonable
agreement. In cases where there was not agreement within the statistical errors, the
results were very low and well below any applicable effluent concentration limit. The
licensee will continue to sample the surface water and groundwater to identify any
radionuclides or trends present in the surface waters and groundwater monitoring wells
(Section 1). :
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Report Details

Summary of Site Status

From 1958 until 1971, Standard Magnesium Corporation, and later Kaiser Magnesium,
possessed thorium for use in the manufacture of magnesium anodes. License STB-472 was
terminated by the U.S. Atomic Energy Commission during March 1971. During

November 1993, an NRC inspector toured the Kaiser Aluminum facility and determined that the
site was still contaminated with radioactive material. The site was subsequently added to the
NRC'’s Site Decommissioning Management Plan during August 1994. '

Remediation of the site will occur in phases. Phase I involved remediation of offsite
contamination, while Phase [l involved remediation of onsite contamination. The Phase |
Adjacent Land Remediation Plan was approved by the NRC on April 4, 2000. Offsite
remediation occurred between October 2000 and May 2001. About 285,000 cubic feet of soil
was moved from offsite locations into the restricted area. The Phase { final radiological status
survey was recently submitted to the NRC but has not been approved.

The Phase Il Remediation Plan was also submitted to the NRC and is under review by the
NRC. Kaiser recently conducted a radiological characterization survey in the former operational
area, and this information will be submitted to the NRC in a future survey report. Kaiser will
submit an addendum to the Phase Il Remediation Plan to account for residual contamination
identified in the former operational area.

1 Closeout Inspection and Surveys (83890)
1.1 Scope

Kaiser's water sampling program was reviewed and compared to the requirements
specified in the applicable work-plan, implementing procedures, and an industry
standard. Groundwater and surface water samples were collected and analyzed by
both the/NFiC’s and Kaiser's contract laboratories for comparison of the sample resuilts.

1.2  Observations and Findings

Kaiser began collecting water samples on a quarterly basis during September 1999.
Kaiser sampled 23 wells and 3 surface water sites. The purpose of the routine water
sampling and analysis program was to monitor the nature and extent of any radioactivity
in the water within the vicinity of the Retention and Reserve Pond areas. Previous
analytical results indicate that the groundwater in the upper-most water bearing unit (the
shallow overburden unit) may be impacted by previous disposal of thorium-bearing
dross material in and around the surface impoundments, the Retention Pond, and the
Reserve Pond. The radionuclides of concern at the Kaiser site include thorium-232,
thorium-230, thorium-228, radium-228, and radium-226.

The inspector observed Kaiser’s representatives obtain groundwater and surface water
samples during the inspection. The work was compared to Kaiser's Work Plan For
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Groundwater and Surface Water Monitoring as well as the Ground Water Sampling and
the Surface Water Sampling Procedures. The inspector also compared the sampling
protocol to the industry standard, “Standard Guide for Sampling Groundwater Monitoring
Wells,” American Society for Testing and Materials (ASTM) Guide D4448-85a.

The inspector observed Kaiser measure the water level in selected wells, purge the
wells, collect the samples, flush the equipment between samples, and conduct field
analyses of the samples. The field analyses included measurement of water pH,
temperature, conductivity, dissolved oxygen content, and turbidity. Kaiser collected both
filtered and unfiltered samples. The filtered samples were collected using a 0.45 micron

filter. Kaiser’'s samples were kept in cold storage until transfer to the local laboratory for
analysis. Chain of custody forms were used for all samples collected. Overall, Kaiser
conducted the sampling program in accordance with the implementing procedures, work
plan, and ASTM guide.

During the inspection, the NRC inspector obtained five water samples, including two
surface water and three groundwater samples. The samples were collected at the same
time Kaiser collected its samples. The samples were filtered in the field with a
0.45-micron filter. The samples were analyzed by the NRC'’s contract laboratory, Oak
Ridge Institute for Science and Education (ORISE), for comparison to samples analyzed
by Kaiser’s contract laboratory, Outreach Laboratory. The sample results, in units of
picocuries per liter (pCi/l), were:

Fulton Creek (pCifl)

NRC ‘ 1.8+1.7 | -0.0240.14 0.14+0.16 | -0.02+0.23 | 0.48 +0.99 | 0.08 +0.18

Kaiser " N/A 0.00 +.066 | .706 +.180 | 0.00+.075 | 0.00 +.050 | .349 + .144

Retention Pond {(pCifi

'NRC ' 9.2+28 | 0.03+0.09 | 0.03+0.14 | 0.00+0.15]| 25+1.0 | 0.07+0.16 l
Kaiser " N/A 0.00 +.063 { .506 +.170 | .046 +.079 | 1.27 + .057 | 1.29 + .205 “

NRC l 16.1+4.6 | 0.04+£0.06 | 027 +0.17 | 0.31+0.22 | 69+15 | 0.34+0.25

Kaiser " N/A 0.00 +.093 | .063+.132 | 0.00+.098 | 3.86 +.068 | .987 +.170 "

Monitoring Well MW Ci/l
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Monitoring Well P-5 (pCi/l)

Alpha Th-232 | Th-230. | Th-228 | Ra228 | Ra226

NRC 123+ 3.9 { 006 £0.07 | 0.13+0.11 | 0.26+0.23 | 1.8x+1.2 | 0.71 +0.36

Kaiser N/A 0.00 +.053 | 0.00 +.099 | .008 +.077 | 1.79 +.053 | .099 +.119

Momtormg Well MWD-10 (pCl/!)

_Ra226

NRC 32+£23 {007+0.10}0.09+0.13 | 0.07+0.13 | 04x12 |0.11x0.14

Kaiser N/A 0.00 +.090 | .229 +.145 | 0.00 +.107 | .673 +.048 | 0.00 +.140

Outreach Laboratory was not required to analyze the samples for gross alpha
concentrations. Therefore, gross alpha sample results were not provided by this
laboratory. The radium-228 sample results from ORISE were considered “qualified”
results because the laboratory experienced difficulties in reaching the minimum
detectable concentration based on the limited sample volumes available for analyses.

Water effluent concentrations are specified in Table 2 to Appendix B of 10 CFR Part 20.
These concentrations, when averaged over a year, represent effluent limits. The most
restrictive radionuclide in the thorium series is thorium-232 which has an effluent
concentration limit of 3 E-8 microcuries per milliliter of water, or 30 pCi/l. The effluent
concentration limits for both radium-226 and radium-228 is 60 pCi/l. No sample resuit
exceeded any respective effluent concentration limits.

As reference points, the U.S. Environmenta! Protection Agency provides limits for
selected radionuclides in drinking water. 40 CFR 141.15 provides the maximum
contaminant levels (MCLs) for community water systems. The MCLs for combined
radium-226 and radium-228 is 5 pCi/l, while the gross alpha particle activity (including
radlum-226 but excluding radon and uranium) is 15 pCi/l.- However, according to Kaiser,
the site'd groundwater is not likely to ever be a drinking water source.

During this sampling event, one NRC sample result exceeded the MCL of 5 pCi/i for
combined radium-226 and radium-228. The NRC measured 7.24 pCi/l for combined
radium-226 and radium-228 from well MWD-8, while Kaiser measured 4.85 pCi/i for the
same well. For comparison, the June 2001 sample result (the last sample result
available during the inspection) was 3.35 pCil. Well MWD-8 is a deep overburden unit
well that is located in the northeastern corner of the property in the general area of the
former Reserve Pond.

The sample obtained from MWD-8 also exceeded the gross alpha MCL of 15 pCi/l. The
NRC measured 16.1 pCi/l in the water sample obtained from well MWD-8. As noted
before, Outreach Laboratory did not measure the MWD-8 sample for gross alpha.
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In summary, the sample results were considered to be in reasonable agreement
between the two laboratories. A few of the comparisons were not in agreement within
the statistical errors but all of the results in these cases were very low and well below
any applicable effluent concentration limit. Consequently, the lack of agreement in
these cases is not a significant concern to the NRC.

No sample result exceeded the 10 CFR Part 20 effluent concentration limits, while one
sample result exceeded the MCLs for community water systems. The sample obtained
from well MWD-8 exceeded the gross alpha and combined radium-226 and radium-228
MCLs. Neither the NRC nor Kaiser had attempted to confirm the MWD-8 sample results
through subsequent sampling. Additional quarterly sampling will be necessary to
establish any trends that may be present in and around the site. ‘

Conclusions

Kaiser has conducted quarterly sampling of surface and groundwater since 1999. The
inspector observed sampling in progress and concluded that Kaiser collected the
samples in accordance with the requirements specified in the applicable work plan,
implementing procedures, and an industry standard. The samples were analyzed for
the radionuclides specifically mentioned in the work plan and implementing procedures.

Five samples were collected by the NRC simultaneously with the collection of Kaiser's
samples at the same locations. The samples were analyzed by both the NRC’s and
Kaiser’s contract laboratories. The sample results were considered to be in reasonable
agreement. In cases where there was not agreement within the statistical errors, the
results were very low and well below any applicable effluent concentration limit. The
licensee will continue to sample the surface water and groundwater to identify any
radionuclides or trends present in the surface waters and groundwater monitoting wells.

Exit Meeting Summary

The inspector reviewed the scope and findings of the inspection during the exit briefing
that was conducted at the conclusion of the onsite inspection on December 7, 2001, In
addition, a final telephonic exit briefing was conducted on February 1, 2002, to discuss
the water sample results. Kaiser did not identify as proprietary any information provided
to, or reviewed, by the inspector. :



ATTACHMENT 1

SUPPLEMENTAL INFORMATION

PARTIAL LIST OF PERSONS CONTACTED

Kaiser Aluminum & Chemical Corp.

D. Anderson, Environmental Specialist, A&M Engineering and Environmental Services, Inc.
P. Handa, Site Administrator, Kaiser Aluminum & Chemical Corp.
I. Taner, Chief Geologist, A&M Engineering and Environmental Services, Inc.

' .
INSPECTION PROCEDURES USED

IP 83890 Closeout Inspection and Surveys

ITEMS OPENED, CLOSED AND DISCUSSED

Opened
None.
Closed
None.
Discussed
None.
LIST OF ACRONYMS USED
ASTM A[nerican Society for Testing and Materials
CFR Code of Federal Regulation
P Inspection Procedure
MCL maximum contaminant level
NRC Nuclear Regulatory Commission
ORISE Oak Ridge Institute for Science and Education
pCi/l picocuries per liter
Ra radium

Th thorium



ATTACHMENT 2

WATER SAMPLING AT KAISER ALUMINUM & CHEMICAL CORP.

~ &

atives collecting surface water samples from Fulton

Kaiser represent
Creek.

- . i : )7 » N :\ ~‘ . X -\?; . -
Conducting field analyses of water samples, including pH, conductivity,
dissolved oxygen, temperature, and turbidity.



