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Initial Scientific Notebook Entry for Evolution of In-Package Chemistry from
Type A516 Carbon Steel or Type 316L Stainless Steel Corrosion and Glass
Dissolution

Title: Evolution of In-Package Chemistry from Type A516 Carbon Steel or Type 316L Stainless
Steel Corrosion and Glass Dissolution

Tests Performed by: Xihua He, Vijay Jain, Div. 20; Brian Derby, Div. 18

Objectives: Determine the solution composition and pH as functions of time and temperature
due to carbon steel or Type 316L Stainless Steel corrosion and glass dissolution to support in-

~ package chemistry abstraction

Proposed approach for achieving the objectives: Immerse the carbon steel or Type 316L
Stainless Steel and high level waste glass samples in simulated J-13 well water or pore water
with fixed surface area to solution volume ratios at controlled temperatures, measure the solution
pH periodically, analyze solution composition by ICP to determine corrosion/dissolution rate

Equipment: 300 mL glass test cell equipped with condenser, thermocouple, thermocouple
meter, temperature controller, pH probe and pH meter, balance, caliper, ICP in Div. 1

" Calibration and due dates are Erovided in data sheets for each test

Celilpetion oud - pre provided o deds sheede fov each Sest

Solution: simulated J-13 water or pore water, the composition is similar to What DOE used i
Technical Basis Document No. 7, Page 15

Materials: A516 carbon steel, Type 316L Stainless Steel, high level waste glass (HLWG)

Specimen Specifications: A516 carbon steel or Type 316L Stainless Steel coupons and glass

- disks. Specific dimensions are listed in each test

Measurement Parameters: Temperature and time of exposure, pH of solution, chemical

- composition of solution, surface area, solution volume, corrosion/dissolution rate

Test Equipment Calibration: Thermocouple, thermometer, pH meter, ICP, weighing balance,
caliper. The calibration and due dates are indicated in each test

Required Level of Accuracy: Temperature +2°C, Time of exposure +1 minute, pH of solution

© 40.1, weight +0.001 g, ICP +10%

Uncertainty and Sources of Error: Simulated J-13 water or pore water composition varies with
solution evaporates while opening ports for pH measurement. Solution volume changes while

~ solution is drawn for ICP analysis. Temperature difference inside and outside of the pH probe
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’ I I ! | ! | I | S
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4 In-package Chemistry Test
Test ID: 3(6LSSPore . Gatied fon p ﬁa&
Specimen: 316L stainless steel, Heat # P80746 W_\” - 7—,{_‘ ﬁ , ﬂ-er ( WES mCALL ( ( o $/23/0

Specimen Preparation: Specimen machined to small coupons. Coupon surfaces polished to 600

Grit finish using SiC paper. Coupon rinsed in DI water and cleaned in acetone. B C F‘SL&’F sv#t {b“ 23(&63 ) D«_Q 6/9-3/97
Number of stainless steel coupons used in the test: 3 for each testcell . —~ :
Stainless steel coupon weight I L ’
measured by balance Balance Model: Sartorius Genius SN: 12809099 T e s : C o -
Stain el g . Cal: 11/14/05 Due: 5/12/06 ... ~ o »pH ywi fpy- Tw(* 1 ;‘,e,l(,(c, H#(, 2. MJ\ s }
inless steel coupon dimensions ' e L
measured by caliper Caliper Model: Starrett SN: 03031512 T N o Cell # | o Cell # 2 ¢ *3
Cal: 3/3/06 Due: 3/2/07 o Dede [Tome Tem o) pH Te.uf 2oy P Tenger ‘7{7”‘2) +H
Reagents measured with balance (B:::?rzjg/(l;n;del: OHAUS gzle 23/85:306 o A’ /p 6 (o 05 am 50 8 8y 8_ ¢ y 6l £-3 7
pH measured with pH meter Model: ORION EA 920 SN:S001A (6 (2 33’/’ Mo 60 6°~ 3 60-6
Cal: 2/21/06 Due: 2/21/07 5 oé ot 0.t & 2 o.& .22 ot Y4
pH Probe: 13-620-108 SN: 6100190 Gel Filied ' i‘? // é b: i & . 6 ”7"4 6‘90 . g 6% 67‘ :58’
Measured with Thermocouple e GY5[26 §0Sas o 8- ‘ - 5
Test Temperature: 60°C meter Fisher SN# 41523645 ] 1mL solution was drawn from cell #1 for ICP analysis, then 1 mL fresh original solution was added in.
Cal: 6/7/05 Due: 6/7/06 - Solution ID: SS1_1
Thermocouple SN:33¢ T 1mL solution was drawn from cell #3 for ICP analysis, then 1 mL fresh original solution was added in.
) S Solution ID: PW3_1 Temperdhwe (1) pit enwe(y) PH MK
Cal: 4/2 . I
8/06 Due: 10/27/06 5/16/06 9:304M 0. 8. 731 hiabir g 60.2 8.77
e T T 5/17/06 8:10am 604 8.72 59.8 8.67 60.2 8.76
o dPoreWater e — o 5/18/06 8:00 am 60.4 8.71 60.2 8.63 60.4 8.77
- Solution: Simulated Pore 5/19/06 8:50 awq 60.4 8.82 604 885 60.2 8.88
Stock A= CaSO, 2H,0 2.247g  lot# 4300Kbtr R — _— : . . : .
87 1mL solution was drawn from cell #1 for ICP analysis, then 1 mL fresh original solution was added in.
Ca(NOjy), 4H,0 0.034 g IotZ giggzo e - Solution ID: SS1_2
KCI 04699 :OI 4 050439 s e ... 1mL solution was drawn from cell #3 for ICP analysis, then 1 mL fresh original solution was added in.
MgCl, 6H,0 1128g o ] Solution ID: PW3_2
CaCl, 0.727g  lot# 025259 5/22/06 8:10am 60.4 8.78 602  8.89 60.2 8.93
D.l. water to 1000 mL e 5/23/06 830cm 604 8.91 60.4 8.87 60.2 8.92
o 5/24/06 10:00 aor 8.83 8.93 8.98
Stock B= NaHCO; 16.486g lot# 054010 T 5/25/06 9:30am 8.98 8.96 4& 8.88
NaF 0.544g lot# 006679 === Thermometer: Fisher Sn# 41523645 Cal: 5/23/06  Due:5/23/07 ( re< 6"5(3'( )
D.I. water to 1000 mL ] 5/26/06 9:15am  60.2 9.02 60.4 8.89 59.8 8.94
T 1mL solution was drawn from cell #1 for ICP analysis, then 1 mL fresh original solution was added in.
= L of Stock A + 50 mL of stock B +D.] water to 2000 mL =l e Solution ID: SS1_3
Stock C= 50m R 1mL solution was drawn from cell #3 for ICP analysis, then 1 mL fresh original solution was added in.
v . . . ~ Solution ID: PW3_3
! dimensions: -
3 ggﬁ;;men (1I ) 12.8x13.14x2.89  (2) 12.95x14.22x2.89 (3) 13.08x12.59x2.89 mm 'J\ 5/30/06 8:21a'~ 60.4 9.18 60.2 9.12 60.2 9.11
Total Weight= 11.42427 g Total calculated surface area: 14.89 em® 4 6/2/06 8:254m 60.6 9.16 60.2 9.14 60.2 9.24
Cell#2 (1) 13.55x12.10x2.89 (2) 13.13x12.08x2.88 (3)13.52x12.26x2.89 mm = ] 1mL solution was drawn from cell #1 for ICP analysis, then 1 mL fresh original solution was added in.
Total Weight= 10.96661 g Total calculated surface area: 14.19 cm? I Solution ID: SS1_4
b Cell#3 Control cell no specimens T “‘\ : . L . .
Solution Volume for each test cell Volume =13.7 x specimen surface area S 1Src:]lttisoonlu|tlljo-npv\\/l\738 c;rawn from cell #3 for ICP analysis, then 1 mL fresh original solution was added in.
Cell#1= 204.0mL Cell#2= 1944 mL fol" " ?ooe’r't’L 6/6/06 9:45am 604  9.18 602  9.12 60.6 9.22
Each test cell has 20 mL pore water outside of the Teflon ins 6/9/06 9:15 am  60.6 9.2 60.4  9.08 60.4 9.18
6/12/06 8:30 am 60.4 9.15 60.2 9.02 60.2 9.13

Test started at 5/11/06 at 11:00 a.m

Xohwa He 6[13[5




pH evolution of cells with stainless steel and blank cell with

simulated sodium-pore water only at 60 °C

—o—Cell #1

—m—Cell #2

—a— Blank cell (simulated sodium-pore water only)
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D(.5CM51)'\\ o /PH C/Aﬁ-"a‘% : P8 ’*? 9
----- Original Message----- ~— :
From: Paul Bertetti [mailto:pbertetti@cnwra.swri.edu] 4 | immersed the stainless steel specimen in simulated sodium-pore water
Sent: Friday, July 07, 2006 2:50 PM at 60°C as | did for carbon steel previously. In parallel there are three
To: xhe@cnwra.swri.edu; dpickett@cnwra.swri.edu; 'Vijay Jain' e S R test cells, two with stainless steel and one with simulated pore water
Subject: RE: update on stainless steel immersion tests S S only as a blank cell. For these three test cells, the pH increased with
I e time as | observed from the immersion of carbon steel. However, after t
I believe there are a couple of contributors to the pH change in the test cells. Basedon " " }——" " plot the pH difference against the blank cell. The pH remained relatively
our analyses of the pore waters and chemical changes in the carbon steel test cells, it IR . constant. The file on this is a,ttached. | also drew some solution for
appears likely that calcite precipitates form solution as the solutions age. This is chemical analysis, but i didn’t send to ICP lab yet. '
accompanied by an overall depletion of CO2 in the system. Even though the solutions are =~~~ = %—"""" - The pH increase that we reported in the report may be due to solution
open to atmosphere, my calculations suggest that the partial pressure of CO2 is quite ... { ... chemical species changes. | believe we need to do chemical speciation
low (relative to atmosphere -- log fugacity -4.42 for the combined solution that had been . simulation.
opened and mixed for at least two hours -- so inside the test cells it may have been AR s
lower). The loss of CO2 and its incorporation into calcite is consistent with a pH increase. . . . . . Thanks,
Moreover, the addition of fresh solution to replace sampies continues to calcite : . Xihua
precipitation process as more Ca is added. The small evaporation that does occurandthe =~~~ "7 71—
addition of original solution also tends to increase the pH. I might recommend addition of .. ... .. —— )ka HX. 7/ 7/ 06
deionized water, diluted solution, or nothing to replace the water lost from sampling. 3 ,
Finally, the loss of SO4 and increase in S should be addressed. Based on analysis of the =7~ B . .
carbon steel solution samples, not all S is in the form of SO4 as one might predict from .. . ‘%___ ________ S _ : PR
the redox (highly oxidizing for our sorption solutions at +500 mV Eh.
----- Original Message----- :;
From: Xihua He [mailto:xhe@cnwra.swri.edu] R S
Sent: Friday, July 07, 2006 2:10 PM SR
To: dpickett@cnwra.swri.edu; 'Vijay Jain'; 'Paul Bertetti' : ,
Subject: RE: update on stainless steel immersion tests R ' s
The evaporation should be very little. We used a water-cooled condenser to : s
minimize evaporation. Unfortunately | didn’t do the same blank comparison for T ' e
the carbon steel tests. But the simulated pore water has the same composition e ; i
as we used for previous tests.

Xihua

From: David Pickett [mailto:dpickett@cnwra.swri.edu] S G ] X f./"'
00"

Sent: Friday, July 07, 2006 1:54 PM 19
To: xhe@cnwra.swri.edu; 'Vijay Jain'; 'Paul Bertetti' o , H’"
Subject: RE: update on stainless steel immersion tests S o . . \ /)va/
s v\ o
[ o o
Thanks for the update. | assume the pH change, then, is an evaporation e L
. effect? Did you do the same blank comparison for the carbon steel 3
tests? What was the resuit? e A
David ’
----- Original Message----- -
From: Xihua He [mailto:xhe@cnwra.swri.edu] e /
Sent: Friday, July 07, 2006 1:23 PM ’
To: David Pickett; Vijay Jain; Paul Bertetti : S
Subject: update on stainless steel immersion tests o e

Khatle b 7 |
s
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S Sample ID T — ~ Sample ID
| PW 3-1 _ | PW 3.3 |
v‘m "’NA/
~_ LabName: Southwest Research Institute Client: Division 20 4 LabName: Southwest Research Institute Client: Division 20
——  Lab Code: SWRI Date Received: 08/10/06 - LabCode: SWRI ~ Date Received: 08/10/06
,,,,,,,,,,,,, Matsix: Liquid Project No.: 06002.01.222 ] Matrix: Liquid Project No.: 06002.01.222
B Lab System ID: 284750 SRR: 29636 ey Lab System ID: 284752 SRR: 29636
T Task Order: 060810-15 D Task Order: 060810-15
e —_— .14’_‘__
S Method: IC - EPA 300 o Method: IC - EPA 300
' Sample Result Reporting Limit ] . Sample Result Reporting Limit
Analysis (mg/L) (mg/L) +— Analysis (mg/L) (mg/L)
Bromide <1 1 Bromide <1 1
Chloride 37.5 1 R Chloride 48.6 1
= Fluoride 6.17 1 —— Fluoride 6.48 1
Nitrate-N <1 1 o Nitrate-N <1 1
— Nitrite-N <1 1 R Nitrite-N <1 1
- Phosphate-P <1 1 — Phosphate-P <1 1
Sulfate 37.3 1 Sulfate 38.7 1
Sample ID ] Sample ID
| PW 32 | PW 3-4
Lab Name: Southwest Research Institute Client: Division20 4 LabName: Southwest Research Institute Client: Division 20
— - Lab Code: SwRI Date Received: 08/10/06 = i Lab Code: SwRI Date Received: 08/10/06
7" Matrix: Liquid Project No.: 06002.01.222 Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 284751 SRR: 29636 _ 4 LabSystemID: 284753 SRR: 29636
Task Order: 060810-15 E Task Order: 060810-15
—
- Method: IC - EPA 300 Method: IC - EPA 300
S Sample Result Reporting Limit g Samp]e Result Reporting Limit
_ Analysis (mg/L) (mg/L) N S Analysis (mg/L) (mg/L)
T Bromide <1 1 Bromide <1 1
- Chloride 45.9 1 S B Chloride 56.5 1
Fluoride 6.67 1 — Fluoride 7.34 1
Nitrate-N <1 1 ‘ Nitrate-N <1 1
Nitrite-N <1 1 s Nitrite-N <1 1
Phosphate-P <1 1 j S Phosphate-P <l 1
Sulfate 38.4 1 Sulfate 41.9 1
)(c“(&w-u He (o /oé




4 Sample ID
Sample ID ] | SS 1-3 |
- | SS 1-1 R s _
Lab Name: Southwest Research Institute Client: Division 20
— R S
Lab Name: Southwest Research Institute Client: Division 20
3 . - Lab Code: SwRI Date Received: 08/10/06
Lab Code: SwRI Date Received: 08/10/06 - o
_ : — " Matrix: Liquid Project No.: 06002.01.222
‘ ix: Liqui ject No.: 06002.01.222 I
Matrix: Liquid Project No.: 06 Lab System ID: 284756 SRR: 20636
Lab System ID: 284754 SRR: 29636
. e Task Order: 060810-15
) Task Order: 060810-15 —
.. TR
| T+ Method: IC - EPA 300
= Method: IC - EPA 300 g SO Analvsi Smple Result Reporting Limit
Sample Result | Reporting Limit o4 Bﬂa yidw (mg/L) (mg/L)
Analysis (mg/L) (mg/L) ‘ Cg‘im{de 7; 19 i
Bromide <1 1 B puam 1 oride :
Chloride 36.6 1 B Fluoride 7.31 1
o Fluoride 6.06 1 Nitrate-N 1.13 1
- Nitrate-N <1 1 4+ Nitrite-N <1 1
_ Nitrite-N <1 1 ] Phosphate-P <1 1
h Phosphate-P <1 1 Sulfate 37.8 1
§ Sulfate 34.5 1 T Sample ID
- : Sample ID T ‘ | SS 1-4
| SS 1-2 i
Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20 i '
B Lab Code: SwRI Date Received: 08/10/06
Lab Code: SwRI Date Received: 08/10/06 . o
N ~4—— Matrix: Liquid Project No.: 06002.01.222
Matrix: Liquid Project No.: 06002.01.222 N ‘
- Lab System ID: 284757 SRR: 29636
I
Lab System ID: 284755 SRR: 29636
b —— Task Order: 060810-15
Task Order: 060810-15
~ 4 Method: IC - EPA 300
o Method: IC - EPA 300 i _ Sample Result Reporting Limit
' Sample Result | Reporting Limit Analysis (mg/L) (mg/L)
o Analysis (mg/L) (mg/L) s Bromide <l 1
Bromide <1 1 S Chloride 754 1
- Chloride 55.2 1 Fluoride 6.48 1
Fluoride 6.10 1 -+ N%trflte-N 1.29 1
Nitrate-N <1 1 r Nitrite-N <1 1
Nitrite-N <1 1 Phosphate-P <1 1
Phosphate-P <1 1 = B Sulfate 37.9 1
Sulfate 35.4 1 B
\ f 0[ [/ \ A i
Koo B L bho} ke i (o
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SampleID -
[ SS 1-5 l
Lab Name: Southwest Research Institute Client: Division 20 ]
Lab Code: SwRI Date Received: 08/10/06 -
Matrix: Liquid Project No.: 06002.01.222 N
Lab System ID: 284758 SRR: 29636 ] B
Task Order: 060810-15 B T
—d
—
Method: IC - EPA 300 T
Sample Result Reporting Limit ~ e
Analysis (mg/L) (mg/L) i
Bromide <1 1 T
Chloride 134 1 +—
Fluoride 6.76 1 ]
Nitrate-N 1.45 1
Nitrite-N <1 1 —
Phosphate-P <1 1 ]
Sulfate 39.9 1
‘‘‘‘‘‘ .
Sample ID
I PW 3_5 J PN
. - ——
Lab Name:" Southwest Research Institute Client: Division 20 |
Lab Code: SwRI Date Received: 08/10/06 I S
Matrix: Liquid Project No.: 06002.01.222 S I
_.__44‘*,
Lab System ID: 284759 SRR: 29636
Task Order: 060810-15 N S
Al
Method: IC - EPA 300 s
Sample Result Reporting Limit N SN
Analysis (mg/L) (mg/L) ‘
Bromide <1 1 S B
Chloride 91.1 1 I S
Fluoride 7.45 1
Nitrate-N 1.5t 1 e B
Nitrite-N <l 1 N S—
Phosphate-P <1 1
Sulfate 45.1 1 .
7 L\W'
Xkt He (off /el

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

Lab System ID: NA

Sample ID

19

[ PB

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: NA

Method: IC - EPA 300
Sample Result Reporting Limit
Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride <0.1 0.1
Fluoride <0.1 0.1
Nitrate-N <0.1 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.1 0.1
Sulfate <0.1 0.1
Sample ID
[ LCS B

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: IC - EPA 300
Sample Result True Value
Analysis (mg/L) (mg/L) Recovery
Bromide 405 400 101%
Chloride 202 200 101%
Fluoride 96.2 100 96.2%
Nitrate-N 87.6 90.4 96.9%
Nitrite-N 113 119 95.0%
Phosphate-P 193 196 98.5%
Sulfate 397 400 99.3%

Kifuws > fofg [t
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: NA

Sample ID

PB-filtered

Client: Division 20

Date Received: NA

Project No.: 06002.01.222

SRR: 29636

Task Order: 060810-15

Method: IC - EPA 300
Sample Result Reporting Limit

Analysis (mg/L) (mg/L)
Bromide <1 1
Chloride <1 1
Fluoride <1 1
Nitrate-N <l 1
Nitrite-N <1 1
Phosphate-P <1 1
Sulfate <1 1

e

L S

4./'/"’ -
""H',,;““'
./Fd
-
/‘//

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

Lab System ID: 284750

21

Sample ID
PW 3-1

[

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
— [Calcium 8.97 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 3.5
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
—— |Magnesium 7.10 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Pailadium <1.00 1
Phosphorus <1.25 1.25
— Potassium 46.0 25
Selenium <0.500 0.5
Silicon <1.25 1.25
Silver <0.250 0.25
——~|Sodium 328 10
Strontium <0.250 0.25
~—> |Sulfur 29.6 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium <0.250 0.25
Yttrium <0.250 0.25
Zinc 0.333 0.25
Zirconium <0.250 0.25
Page 1 of 17

This report may not be reproduced except in its entirety without the written approval of SWRI.
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o Sample ID
- Lab Name: Southwest Research Institute Client: Division 20 . : [ PW 3.2 ]
- Lab Code: SwRI Date Received: 08/10/06 ' Lab Name: Southwest Research Institute Client: Division 20
. Matrix: Liquid Project No.: 06002.01.222 Lab Code: SwRI Date Received: 08/10/06
T Lab System ID: 284750D SRR: 29636 Matrix: Liquid Project No.: 06002.01.222
[mi— - r,/—"‘“
Task Order: 060810-15 Lab System ID: 284751 SRR: 29636
- F’/—‘
. L Task Order: 060810-15
Method: ICP - 6010B
P e Orig. Sample Duplicate """
) Analysis Result (mg/L) | Result (mg/L) RPD Method: ICP - 6010B
Pt Alumingm <2.50 <2.50 0.00% — Sample Reporting
S Antimony <0.750 <0.750 0.00% I Analysis Result (mg/L) Limit (mg/L)
Arsonic <0.500 <0.500 0.00% Aluminum <2.50 25
e Barium <0.250 <0.250 0.00% — Antimony <0.750 0.75
~ Beryllium <0.250 <0.250 0.00% — Arsenic <0.500 0.5
— Bismuth 20.500 <0.500 0.00% Barium <0.250 0.25
v Boron <1.00 <1.00 0.00% " Beryllium <0.250 0.25
Cadmiom <0.250 <0.250 0.00% i Bismuth <0.500 0.5
Caloiom 397 9.12 1.66% T Boron <1.00 1
Chromium <0.250 <0.250 0.00% S Cadmium <0.250 0.25
x Cobalt <0.250 <0.250 0.00% — Calcium 6.01 2.5
- Copper <0.250 <0.250 0.00% " Chromium <0.250 0.25
\ Tron <350 <3.50 0.00% Cobait <0.250 0.25
S Lanthanom <0.250 <0.250 0.00% Copper <0.250 0.25
B o Lead <0.250 <0.250 0.00% - Iron <3.50 35
e = Magmesiom 710 744 4.68% Lanthanum <0.250 0.25
- Manganese <0.250 <0.250 0.00% F— Lead <0.250 0.25
B Molybdenum <0.250 <0.250 0.00% Lithium <0.750 0.75
R Nickel <0.250 <0.250 0.00% —5 |Magnesium 6.03 2.5
- - Palladiom <1.00 <1.00 0.00% — Manganese <0.250 0.25
‘ Phosphorus <125 <1.25 0.00% 1 ) Molybdenum <0.250 0.25
- Seleniom <0.500 <0.500 0.00% Nickel <0.250 0.25
. Silicon <1.25 <1.25 0.00% L Palladium <1.00 1
e Silver 20.250 <0.250 0.00% Phosphorus <1.25 1.25
AN Strontium <0.250 <0.250 0.00% — —~|Potassium 51.5 25
j Sulfur 206 720.6 0.00% Selenium <0.500 0.5
O Thalliom <0.500 <0.500 0.00% Silicon 2.89 1.25
i Thorium <1.50 <1.50 0.00% ——— Silver <0.250 0.25
e T <0.500 <0.500 0.00% —2Sodium 297 10
o Titaniom <0.250 <0.250 0.00% F Strontium <0.250 0.25
H Tungsten <0.500 <0.500 0.00% L —Z |Sulfur ‘ 28.1 1.25
[T Uraniom 25.00 <5.00 0.00% Thallium <0.500 0.5
T e . Vanadium <0.250 <0.250 0.00% — Thorium <1.50 1.5
Yiriom <0.250 <0250 0.00% Tin <0.500 0.5
S Zine 0.333 0.342 2.67% Titanium <0.250 0.25
— Zirconium <0.250 <0.250 0.00% S Tungsten <0.500 0.5
e Uranium <5.00 5
- —— Vanadium <0250 025
- Yttrium <0.250 0.25
- Zinc 0.303 0.25
Page 2 of 17 S Zirconium <0.250 0.25
] This report may not be reproduced except in its entirety without the written approval of SWRIL .
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid

Lab System ID: 2847518

Sample ID

[ PW 3-2

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Orig. Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Aluminum <2.50 93.0 100.0 93.0%
Antimony <0.750 24.4 25.0 97.6%
Arsenic <0.500 102 100 102.0%
Barium <0.250 101 100 101.0%
Beryllium <0.250 2.41 2.50 96.4%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.250 2.47 2.50 98.8%
Calcium 6.01 964 1000 95.8%
Chromium <0.250 9.51 10.00 95.1%
Cobalt <(0.250 25.0 25.0 100.0%
Copper <0.250 11.9 12.5 95.2%
Iron <3.50 55.6 50.0 111.2%
Lanthanum NA NA NA NA
Lead <0.250 24.0 25.0 96.0%
Lithium NA NA NA NA
Magnesium 6.03 970 1000 96.4%
Manganese <0.250 24.8 25.0 99.2%
Molybdenum NA NA NA NA
Nickel <0.250 25.0 25.0 100.0%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium NA NA NA NA
Selenium <0.500 102 100 102.0%
Silicon NA NA NA NA
Silver <0.250 2.37 2.50 94.8%
Sodium NA NA NA NA
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.500 105 100 105.0%
Thorium NA NA NA NA
Tin NA NA NA NA
Titanium NA NA NA NA
Tungsten NA NA NA NA
Uranium NA NA NA NA
Vanadium <0.250 23.8 25.0 95.2%
Yttrium NA NA NA NA
Zinc 0.303 25.4 25.0 100.4%
Zirconium NA NA NA NA
NA- Not Applicable.
Page 4 of 17

This report may not be reproduced except in its entirety without the written approval of SWRL
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284752

Sample ID

l PW 3-3

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
—~[Calcium 2.98 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 3.5
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
—> [Magnesium 2.64 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Palladium <1.00 1
Phosphorus <1.25 1.25
— |Potassium 40.5 25
Selenium <0.500 0.5
Silicon 2.84 1.25
Silver <0.250 0.25
—> |Sodium 148 10
Strontium <0.250 0.25
—=5 (Sulfur 13.4 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium <0.250 0.25
Yttrium <0.250 0.25
Zinc <0.250 0.25
Zirconium <0.250 0.25
Page 5of 17
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D Sample ID
26 [ S;I&f’?_; | PW 3-4 | 27
Lab Name: Southwest Research Institute Client: Division 20 “~}———  LabName: Southwest Research Institute Client: Division 20
. R can Lab Code: SwRI Date Received: 08/10/06
. . 08/10/06
Lab Code: SwRI Date Received . | N |
o Matrix: Liquid Project No.: 06002.01.222 q Matrix: Liquid Project No.: 06002.01.222
Lab System ID; 284752D SRR: 29636 -  LabSystemID: 284753 SRR: 29636
Task Order: 060810-15 B Task Order: 060810-15
o0 ICP 60108 4 Method: ICP - 6010B _
Orig. Sample Duplicate T Analysis Resi?tnzrp;Z/L) Lﬁﬁjﬁi)
14 B Analysis Result (mg/L) | Result (mg/L) RPD J— = 50 >3
- Lithium <0.750 <0.750 0.00% — Antimony == G
Potassium 40.5 279 36.8% i Arsonic <0'500 O 5
e Sodium 148 145 2.05% +— ‘ ' :
Barium <0.250 0.25
L e Beryllium <0.250 0.25
, i Bismuth <0.500 0.5
) P Boron <1.00 1
/ S |Cadmium <0.250 0.25
| Vs L ~ |Calcium 4.92 2.5
g s " Chromium <0.250 0.25
) e ] . Cobalt <0.250 025
y Copper <0.250 0.25
- / — Iron <3.50 35
e ] Lanthanum <0250 0.25
- o Lead <0.250 0.25
. /f’ S Lithium <0.750 0.75
5 =) [Magnesium 5.45 2.5
,/ B Manganese <0.250 0.25
i 1 Molybdenum <0.250 025
yd Nickel <0.250 0.25
. y 4 N Palladium <1.00 1
{6 yd B Phosphorus <1.25 1.25
e \ )" R —3 [Potassium 60.9 25
3 \(U( ] Selenium <0.500 0.5
T Ay Silicon 7.79 125
S W yd —— Silver <0.250 0.25
: N Ly ] —3> |Sodium 272 10
A Strontium <0.250 0.25
LL p = — —31Sulfur 24.6 1.25
r s Thallium <0.500 0.5
- / T+ Thorium <1.50 15
: 1 Tin <0.500 0.5
B Titanium <0.250 0.25
— o Tungsten <0.500 0.5
) L Uranium <5.00 5
e R Vanadium <0.250 0.25
2 e Yitrium <0.250 0.25
Zinc 0.290 0.25
- e — Zirconium <0.250 0.25
Page 6 of 17 . P%.lgﬁ.t 7 of }7 . .
This report may not be reproduced except i its entirety without the written approval of SWRL. e This report may not be reproduced except in its entirety without the written approval of SwRL
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284753S

Sample ID

PW 3-4 ]

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Orig. Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) [ Added (mg/L) Recovery
Lithium <0.750 380 400 95.0%
Potassium 60.9 1980 2000 96.0%
Sodium 272 2190 2000 95.9%
NA- Not Applicable.
L
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284754

Sample ID

SS 1-1

[

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
—Calcium 5.98 25
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 3.5
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
— [Magnesium 6.05 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Palladium <1.00 1
Phosphorus <1.25 1.25
- Potassium 53.9 25
Selenium <0.500 0.5
— [Silicon 4.88 1.25
Silver <0.250 0.25
— |Sodium 289 10
Strontium <0.250 0.25
2 |Sulfur 26.7 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium <0.250 0.25
Yttrium <0.250 0.25
Zinc 0.374 0.25
Zirconium <0.250 0.25
Page 9 of 17
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l S S S | .
L[’ I ) . h S 516 Cabon Steel + D.I water test
§.M N mmersion of Carbon Steel in D.I. Water Ty a sample= not filtered b sample= filtered + acid
Ti ; e B Acid solution: 5ml. Trace Metal Grade HNO3 lot# 1100040
A : DI water needed: 254 mL Fe);(. ID . s DIU( : | R . Sml. DI
|7 ' ) S S SEE NB# 791 Pg# 30 for setup Info.
i Temperature : 60 °C Xt ¢ f12/0% S
P ' N e Started @ 3:00 pm on 8/21/06 S
AR PH monitoring: Once each day during the first week, at the same time draw 2-mL o I 8/21/2006 T'm$6.39 TEMP 58 PH 5.49 /&1Sr
., solution using 0.45 m syringe filter every other day without compensation with DI T ' A
water. After the first week, monitor pH twice each week and draw 2-ml. solutiononce T ' 8/22/2006 8:00 60.4 5_54x_f
each week. B pulled first solution sample @ 8:15 not filtered CSDI 01a4
o . 4 Filtered+ acid CSDI0o1b &~
I-mL solution needs to be preserved in nitric acid 8/23/2006 8:30 60.5 5.57 )
I 8/24/2006 8:20 60.4 5.58 &mf e
Instructions to preserve the solution with nitric acid: SO [ 8/25/2006 9:10 60.4 5.62
pulled second solution sample @ 9:15 not filtered CSDI 02a
B I ) \
1. Make a 1+1 solution of HNO3 (trace metal grade from geochemistry lab) and D.1. . Filtered+ acid CSDI 020
wator | ] Fﬁ o ggggggg g.; (5) 28.421 g.gg |
2. Add 3 uL of 1+1 mix for 1 mL of solution to be preserved Tt 8/30/2006 9500 60:2 5:88 |
. BN — 8/31/2006  8:45 60.2 5.98 {
) 9/1/2006 8:30 60.2 ' 6.13
. S 5 Iy v e o
SP“‘ ’“C:\ G Sk HT® Dg49yy / 944 ot 3 Sfeqme/lj pulled second solution sample @ 9:15 not filtered CSDI 03a J
# e Dineasions e Filtered+ acid CSDI 03b |
703362 JHARY 1242 % S| ma ¢ o 9/5/2006  9:05 60.2 6.42 |
s elgyq, 136L X 124 ¥ 1l s o > 0nTest Uese| itk 9/6/2006 815 603 6.17 |
. ¢ 430 392 % (27U X il mens 2 ol OT g 9/7/2006  8:00 60.2 6.22
#3 = 430704 ! 35t mls g 9/8/2006 915 604 6.26
1 : . A
Q\S-q M\S mﬁsu‘f—b \Mc“\ A' J'Q.Muﬁxco Qy L’r\or."\ - - o 1/2006 8 25 602 6.18 \ [,\ F
) , X hee Ha %)
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284755
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Sample ID

[ SS 1-2 |

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5 £
Barium <0.250 0.25 f
Beryllium <0.250 0.25 /
Bismuth <0.500 0.5 /
Boron <1.00 1 /
Cadmium <0.250 0.5 /
—3 [Calcium 4.59 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25 /
Iron <3.50 3.5 /
Lanthanum <0.250 0.25 /
Lead <0.250 0.25
Lithium <0.750 0.75 /
—2|Magnesium 4.69 2.5
Manganese <0.250 0.25 /
Molybdenum <0.250 0.25 :j/
Nickel <0.250 0.25 i
Palladium <1.00 i '\{/l /
Phosphorus <125 125 A/
~—3 [Potassium 63.9 25 /
Selenium <0.500 0.5 (\ ,f
—3 |Silicon 5.89 1.25 -+ ;/’
Silver <0.250 0.25 /’
— |Sodium 242 10 /
Strontium <0.250 0.25 /
—>|Sulfur 219 125 /
Thallium <0.500 0.5 !/
Thorium <1.50 1.5 /’
Tin <0.500 0.5 /
Titanium <0.250 0.25 /
Tungsten <0.500 0.5 /
Uranium <5.00 5 /
Vanadium <0.250 0.25 /
Yitrium <0.250 0.25 /
Zinc 0.294 0.25
Zirconium <0.250 0.25

: 7“'{;] ‘?D ml- sazw{ym* @‘{ﬁ% ,,,,,,,,,,,,, quf;@L;ML%JA.K;};’Jd
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Lab System ID: 284756
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L >

—— ..
———

s

Sample ID

SS 1-3 B

Client: Division 20

Date Received: 08/10/06

Project No.: 06002.01.222 o
SRR: 29636 I

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L) / o
Aluminum <2.50 2.5 ; .
Antimony <0.750 0.75
Arsenic <0.500 0.5 —
Barium <0.250 0.25 /
Beryllium <0.250 0.25 }
Bismuth <0.500 0.5 {
Boron <1.00 1 i
Cadmium <0.250 0.25
— [Calcium 303 25 B
Chromium <0.250 0.25 /
Cobalt <0.250 0.25 j -
Copper <0.250 0.25 /
Tron <3.50 35 / -
Lanthanum <0.250 0.25 i _
Lead <0.250 0.25 f
Lithium <0.750 0.75 i
—|Magnesium 5.53 2.5 &
Manganese <0.250 0.25 d(:"
Molybdenum <0.250 0.25 \ - -
Nickel <0.250 0.25 ,.\\
Palladium <1.00 1 -
Phosphorus <125 125 $ )
— |Potassium 101 25 L
Selenium <0.500 0.5 —
—{Silicon 9.77 1.25
Silver <0.250 0.25 , -
- [Sodium 255 10 N
Strontium <0.250 0.25 {
— [Sulfur 24.5 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5 B
Tin <0.500 0.5 .
Titanium <0.250 0.25 /
Tungsten <0.500 0.5 -
Uranium <5.00 5
Vanadium <0.250 0.25 !; T
Y ttrium <0.250 0.25 / .
Zinc 0.639 0.25 /
Zirconium <0.250 0.25 / =

This report may not be reproduced except in its entirety without the written approval of SWRL
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284757

Sample ID

37

|

SS 1-4

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
~—Calcium 5.85 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 35
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
— |Magnesium 5.73 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Palladium <1.00 1
Phosphorus <1.25 1.25
Potassium 126 25
Selenium <0.500 0.5
— |(Silicon 13.0 1.25
Silver <0.250 0.25
— [|Sodium 309 10
Strontium <0.250 0.25
—~ |Sulfur 30.1 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium <0.250 0.25
Yttrium <0.250 0.25
Zinc 0.308 0.25
Zirconium <0.250 0.25

Page 12 of 17

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 284758

Sample ID

SS1-5

Method: ICP - 6010B

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 3.21 25 .
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
Calcium <2.50 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 3.5
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
Magnesium <2.50 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Palladium <1.00 1
Phosphorus <1.25 1.25
Potassium 180 25
Selenium <0.500 0.5
Silicon 10.4 1.25
Silver <0.250 0.25
Sodium 233 10
Strontium <0.250 0.25
Sulfur 27.9 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium '<0.250 0.25
Yitrium <0.250 0.25
Zinc <0.250 0.25
Zirconium <0.250 0.25

Page 13 of 17

Client: Division 20

Date Received: 08/10/06

Project No.: 06002.01.222

SRR: 29636

Task Order: 060810-15

This report may not be reproduced except in its entirety without the written approval of SwRI.
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Lab Name: Southwest Research Institute

- Lab Code: SwRI

Matrix: Liquid

Lab System ID: 284759

Sample ID 3 9
[ PW 3-5 |

Client: Division 20

Date Received: 08/10/06
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <2.50 2.5
Antimony <0.750 0.75
Arsenic <0.500 0.5
Barium <0.250 0.25
Beryllium <0.250 0.25
Bismuth <0.500 0.5
Boron <1.00 1
Cadmium <0.250 0.25
Calcium 2.84 2.5
Chromium <0.250 0.25
Cobalt <0.250 0.25
Copper <0.250 0.25
Iron <3.50 3.5
Lanthanum <0.250 0.25
Lead <0.250 0.25
Lithium <0.750 0.75
Magnesium <2.50 2.5
Manganese <0.250 0.25
Molybdenum <0.250 0.25
Nickel <0.250 0.25
Palladium <1.00 1
Phosphorus <1.25 1.25
Potassium 127 25
Selenium <0.500 0.5
Silicon 15.1 1.25
Silver <0.250 0.25
Sodium 311 10
Strontium <0.250 0.25
Sulfur 31.0 1.25
Thallium <0.500 0.5
Thorium <1.50 1.5
Tin <0.500 0.5
Titanium <0.250 0.25
Tungsten <0.500 0.5
Uranium <5.00 5
Vanadium <0.250 0.25
Yttrium <0.250 0.25
Zinc 0.303 0.25
Zirconium <0.250 0.25

Page 14 of 17
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Lab Code: SwRI

Matrix: Liquid

Lab System ID: NA

This report may

Lab Name: Southwest Research Institute

Sample ID

| LCS-K12H1

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

Method: ICP - 6010B
Sample True
Analysis Result (mg/L) Value (mg/L) Recovery
Aluminum 1.85 2.00 92.5%
Antimony 0.484 0.500 96.8%
Arsenic 2.02 2.00 101.0%
Barium 2.01 2.00 100.5%
Beryilium 0.0480 0.050 96.0%
Bismuth NA NA NA
Boron NA NA NA
Cadmium 0.0497 0.050 99.4%
Calcium 19.2 20.0 96.0%
Chromium 0.189 0.200 94.5%
Cobalt 0.498 0.500 99.6%
Copper 0.238 0.250 95.2%
Iron 1.09 1.00 109.0%
Lanthanum NA NA NA
Lead 0.479 0.500 95.8%
Lithium 7.65 8.00 95.6%
Magnesium 19.3 20.0 96.5%
Manganese 0.493 0.500 98.6%
Molybdenum NA NA NA
Nickel 0.497 0.500 99.4%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 38.0 40.0 95.0%
Selenium 2.03 2.00 101.5%
Silicon NA NA NA
Silver 0.0470 0.050 94.0%
Sodium 38.7 40.0 96.8%
Strontium NA NA NA
Sulfur NA NA NA
Thallium 2.09 2.00 104.5%
Thorium NA NA NA
Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA
Uranium NA NA NA
Vanadium 0.475 0.500 95.0%
Yttrium NA NA NA
Zinc 0.496 0.500 99.2%
Zirconium NA NA NA

NA- Not Applicablepage 150f 17

not be reproduced except in its entirety without the written approval of SWRIL.

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

Lab System ID: NA

Method: ICP - 6010B
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.0500 0.05
Antimony <0.0150 0.015
Arsenic <0.0100 0.01
Barium <0.00500 0.005
Beryllium <0.00500 0.005
Bismuth <0.0100 0.01
Boron <0.0200 0.02
Cadmium <0.00500 0.005
Calcium <0.0500 0.05
Chromium <0.00500 0.005
Cobalt <0.00500 0.005
Copper <0.00500 0.005
Iron <0.0700 0.07
Lanthanum <0.00500 0.005
Lead <0.00500 0.005
Lithium <0.0150 0.015
Magnesium <0.0500 0.05
Manganese <0.00500 0.005
Molybdenum <0.00500 0.005
Nickel <0.00500 0.005
Palladium <0.0200 0.02
Phosphorus <0.0250 0.025
Potassium <0.500 0.5
Selenium <0.0100 0.01
Silicon <0.0250 0.025
Silver <0.00500 0.005
Sodium <0.200 0.2
Strontium <0.00500 0.005
Sulfur <0.0250 0.025
Thallium <0.0100 0.01
Thorium <0.0300 0.03
Tin <0.0100 0.01
Titanium <0.00500 0.005
Tungsten <0.0100 0.01
Uranium <0.100 0.1
Vanadium <0.00500 0.005
Yttrium <0.00500 0.005
Zinc <0.00500 0.005
Zirconium <0.00500 0.005

NA- Not Applicablepage 16 of 17

Sample ID
N FilterBlk | 4 1

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 29636

Task Order: 060810-15

This report may not be reproduced except in its entirety without the written approval of SwRI.
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Sample ID ) ‘
42 — PEW _pKlel | ' FORM FOR REQUESTING WORK FROM OTHER DIVISION 43
- Lab Name: Southwest Research Institute Client: Division 20 Y T A, TO BE COMPLETED BY DIVISION 20 PERSONNEL L
Lab Code: SwRI Date Received: NA o Requester:_ A. \/\OAL T‘(C Request Date: i 20’}019
T Project No.: Phobe No.:___ 51 54
.MM_,A,W,WM ) Matrix: quuld Project No.: 0600201222 ”T/"‘ B Mwou of wOrk Rmd: j(\ "‘l -LA\HDI\.)
— Lab System ID: NA SRR: 29636 - = W0~ - <o 3
1 S 1 =%
Task Order: 060810-15 B St -
Method: ICP - 6010B N ) _
Sample Reporting ) QUALITY R'EQUIREMENTS.: The work requested is governed by the CNWRA Quality Assurance
Analysis Result (mg/L) | Limit (mg/L) ~ - - h-ogmm which addresses requirements of 10CFRS0, Appendix B. Personnel performing this work shall
- Aluminum <0.0500 0.05 S be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test
Antimony <0.0100 0.01 :L,f and analysis methods shall be documented by approved procedures or recognized, standard methods.
- Arsenic <0.0100 0.01 T ~-=~-  Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI
B Barium <0.00500 0.005 4 Nuclear QA program requirements.
+ [Beryllium <0.00500 0.005
Bismuth <0.0100 0.01 — ]
Boron <0.0200 0.02 | Sample 1dentification Description
Cadmium <0.00500 0.005 D CsoT O[4 Cso\ bA Ci -
Calcium <0.0500 0.05 < e ek
Chromium <0.00500 0.005 Csot o2 A SS\LA | P N Frltreco
L_.,. [
e 0.00500 .00 - e
Cobal <0005 0005 CsoT o1 Pwdl s ) HorHat
( pper <0.00500 0.005 ] st
S Tron <0.0700 0.07 - CSOT 4 A p.2 Ao wie
PR Lanthanum <0.0500 0.05 e THE A
: Lead <0.0250 0.025 COTsH xed b0 ]
= Lithium <0.00500 0.005 T
p~ ) Magnesium <0.00500 0.005 4 o B. TO BE COMPLETED BY DIVISION PERFORMING WORK!
Lf Manganese <0.00500 0.005 | '
Molybdenum <0.0250 0.025 : ?L— —. . 0O Optical Microscopy @OSEM O Hardness D Profilometer 0O Auger 0O Other
Nickel <0.0250 0.025
Palladium <0.00500 0.005 I Person Assigned: Signature:
...... Phosphorus <0.0150 0.015 ... Division: Date:
Potassium <0.00500 0.005 ¢
- Selenium <0.00500 0.005 " Make, Model & Serial No. of Equipment Used (aftach list §
Silicon <0.0300 0.03 & o. of Equipm (anach list if necessary):
Silver <0.00500 0.005 -
Sodium <0.0200 0.02 I i .
Strontium <0.0100 0.01 So Used (If any):
Sulfur <0.01 0.01 - -
B Thallium <0.0100 0.01 3 Standards Used (f any):
Thorium <0.100 0.1 . o )
Tin <0.00500 0.005 § Photographic Negative Numbers (If Applicable):
| Titanium <0.00500 0.005
Tungsten <0.00500 0.005
Uranium <0.00500 0.005 o
Vanadium <0.00500 0.005
Yitrium <0.500 0.5 —
Zinc <0.0150 0.015
Zirconium <0.200 0.2

! Please sign and date any hardcopy of analysis or list of photographs (The photographs

tbgmsclvcs need not be signed). If error occurred during entry, do not erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.

NA- Not Applicablepage 17 of 17
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FORM FOR REQUESTING WORK FROM OTHER DIVISION

44

TO BE COMPLETED BY DIVISION 20 PERSONNEL

<

ll}Jn)b!.
, U

J154
Complete

v
.
U

Request Date:
Phone No,
518

¥ o AQ&& |

I

e
Description of Work Requested

20

Project No.:

Requester:

O Other

O Hardness O Profilometer 0O Auger

0 SEM

O Optical Microscopy

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance
Program which oddresses requirements of 10CFR50, Appendix B. Personnel performing this work shall

be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test

Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI

and analysis methods shall be documented by approved procedures or recognized, standard methods.
Nuclear QA program requirements.

o]
, m.
& - . a
B BEIR
K8
. : 2
', WD ..m
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z 3
A3 [ |27 || 1
Y EE - 2
mm i Bm W
m IE
p 2 :
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woon mw g =
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&oPmM

3
3
<
c
14
z
5
4
g
ks
.
:
3
£

Software Used (If any):
Standards Used (If any):

(S0 AON/L A2Y) 040-INH

i

Mo

! Please sign and date any hardcopy of analysis or list of photographs (The photographs

themselves need not be signed). If error occurred during entry, do not erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.
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Div01 COC FRM-010 (Rev 1/Nov 05)

ESEM Analysis Request Form

Complete Charge No.:  20.06002.01.222 Date:  11/30/06
Client: SwRI Div. 20
Requestor Name: Xihua He Phone: 5194

Number of Samples:

Need Results By: December 15, 2006

2

Sample and Analysis Descriptions:

XStandard ESEM analysis’ [JReturn sample after analysis

[JWet analysis®
temperature
[ ]Video capture

Humidity:

[ISTEM analysis

[ISpecial Temperature* (-30 — 50°C):_room

Expected feature size: nm-2 pm Special Magnifications':

Sample Names/Numbers: CSteelCorr, SStellCorr

Reason for ESEM Analysis:Observe particles in solution

Comments and Special Handling/Disposal Considerations:

Solution is benign. So no special handling is needed.

'Standard imaging at 100x, 500x, 1000x, and 5000x.

“Provide disposal procedure if unchecked.

#100% humidity only available below 20°C. Note: Lower resolution limit with higher humidity.
“Standard imaging temperature is 20-25°C if unchecked.

This form must be completed and returned to James Oxley ( james.oxley @swri.org) prior

to sample submission and analysis.

FRM-394 (Rev 0/Nov 06)

Xetwa. Ha

477
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- 4
Xihua He ~—
From: James Oxley [james.oxley @swri.org] ’ i
Sent:  Tuesday, December 05, 2006 4:33 PM e I
To: Xihua He ~+—
-

Subject: ESEM and Particle Size Analysis Data

Xihua,

The particle size analysis data is attached. One chart contains the entire size distribution graph, and the second
has a blow up of the region below 1 um. | barely had enough sample for good analysis. 6 mL of sample is
preferred with similar particle concentration. Also, this technique is sensitive to the refractive index of the material -
for particles below 10 ym. | chose a Rl of 2.98 based on the standard refractive index for Fe,O,. Let me know if |

should use something different. | doubt it would change the data much in this case.

The ESEM images are located on the O: drive using the following link:

Wswri-filer.swri.edu\odrive\DivO INESEM\06002 120506 Div20

Let me know if you have any questions.
Regards,
Jamie

James Oxley, Ph.D.

Research Scientist
Microencapsulation & Drug Delivery
ext. 2913, Building T46

The a»d?;» resadts are o Cade 52,
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Sample Name:
20.06002.01.222 CSteel - Average

Sample Source & type:
Supplier = Division 20
Sample bulk lot ref:

Result Analysis Report

SOP Name:

Measured by:
joxley

Result Source:
Averaged

Measured:

Tuesday, December 05, 2006 2:26:11 PM

Analysed:

Tuesday, December 05, 2006 2:26:12 PM

gM’(‘J‘ P2 anabs resuwdty 1‘7)"7)»4‘\?}4,; &SMBM Adrzwn '(va
MASTERSIZER

49
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Particle Name: Accessory Name: Analysis model: Sensitivity:
tron 1l Oxide 2.98 Hydro 20008 (A) General purpose Nommal
Particle RI: Absorption: Size range: Obscuration:
2.980 1 0.020 to 2000.000 um 8.54 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 0.899 % Off
Concentration: Span : Uniformity: Result units:
0.0128 %Vol 1.964 0.674 Volume
Specific Surface Area: Surface Welghted Mean D(3,2]: Vol. Weighted Mean D[4,3]:
0.518 m2lg 11.576 um 26.101 um
d(0.1): 7.985 um d(0.5): 20.406 um d(0.9): 48.058 um
Particle Size Distribution
0.36999
= 0.26999
()
€
2
S
0.16999
0.069986
0.1 1
Particle Size (um)
1
—20.06002.01.222 CSteel - Average, Tuesday, December 05, 2006 2:26:11 PM ,
Size (um) | Volume In % Size (ym) | Volume In % Size {pm} | Volume In % Size (pm) | Volume in % Size (um) ] Volume In % Size (pm) [ Volume In % :
0.010 0.105 1.09% 11.482 120.226 1258.925
0.011 000 0.120 000 1.259 012 13.183 587 138.038 006 1445440 000
0.00 0.00 0.14 6.83 003 0.00
0013 000 0.138 000 1445 018 15135 755 158,489 004 1659.587 000
0.015 o‘oo 0158 o'oo 1.660 0'22 17.378 7‘% 181.970 0' 6 1905.461 0‘ 00
0017 doo 0.182 o. o0 1.905 0‘26 19.853 3.06 208.930 0' p 2187.762 0'00
0.020 000 0.209 0'00 2188 0'30 22,909 7'80 239.883 0' 12 2511.886 ovoo
0.023 000 0.240 0‘ ot 2512 0‘34 26.308 72 5 275423 o1 3 2884.052 000
0.026 0' 00 0.275 o. o8 2884 0.38 30.200 sA P 316.228 oA11 31131 0'00
0.030 0' 0 0316 o- 0 a3n 0‘“ 34674 5' s 363.078 o‘os 3801.8%4 0‘ 0
0035 0’ 0 0.363 0’ 10 3.802 0' 5 39.811 " pos 416.869 0' o1 4365.158 oA P
0,040 000 0.417 01 4.365 072 45.709 a73 472,630 000 5011.872 000
0.046 0'00 0479 0' " 5012 0'99 52.481 z a4 549.541 o‘oo 5754.399 0‘ 0
0052 o' 0 0.550 o‘ 10 §.754 " 2 60.256 200 630.957 0. 00 6606.934 oA ©
0.060 0'00 0631 0" o 6.607 2‘ 02 69.183 1' 2 724.436 o' P 7585.776 0' P
0.069 0' Pt 0724 0' pot 7.586 z' P 79.433 0’ 55 831.764 n-oo 8709.636 olno
0079 o'oo 0832 0'09 8710 3'76 91.201 0'2 " 954.993 n' 00 10000.000 :
0.091 0-00 0956 0'| o 10.000 4‘ 82 104.713 0'1 5 1096.478 0'00
0.105 ) 1.096 ] 11.482 ) 120.226 ) 1258.925 i
Operator notes:
Maivern Instruments Ltd. Mastersizer 2000 Ver. 5.22 File name: Div20 06002
Malvern, UK Serial Number : MAL102158 Record Number: 4

Xios 5. (55T %
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Result Analysis Report

Sample Name: SOP Name: Measured:
20.06002.01.222 CSteel - Average
Sample Source & type: Measured by: Analysed:
Supplier = Division 20 joxley
Sample bulk lot ref: Result Source:

~ Averaged

Tuesday, December 05, 2006 2:26:11 PM

Tuesday, December 05, 2006 2:26:12 PM

Analysis model:
General purpose

Accessory Name:
Hydro 2000S (A)

Particle Name:
Iron {ll Oxide 2.98

W

Sensitivity:
Normal

Particle Ri: Absorption: Size range: Obscuratlon:
2.980 1 0.020 to 2000.000 um 8.54 %
Dispersant Name: Dispersant RI: Welghted Residual: Result Emulation:
Water 1.330 0.899 % Off
Concentration: Span : Uniformity: Resuit units:
0.0128 %Vol 1.964 0674 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
0.518 m3/g 11.576 um 26.101 um
d(0.1): 7.985 um d{0.5): 20.406 um d(0.9): 48.058 um
Particle Size Distribution
9
8
7
& 6
b 5
3
° 4
>
3
2
1
%.01 0.1 1 10 100 1000 3000
Particle Size (um)
—20.06002.01.222 CSteel - Average,; Tuesday, December 05, 2006 2:26:11 PM
Size (um) | Volume In % Size (um) | Volume In % Size (um) | Volume In % Size (pm) | Volume tn % Size (um) | Volume In % Size (pm) | Volume In %
0.010 0.105 1.0% 11.482 12026 1258.825
0011 000 0.120 000 1.259 012 13.183 587 138.038 006 1445.440 000
0013 000 0.138 000 1445 o1 1513 683 158.489 003 1659.587 000
0.00 0.00 018 g 755 0.04 0.00
0015 0.158 1.660 17.378 181.970 1905.461
0.00 0.00 022 7.98 0.06 ; 0.00
0017 0.182 1905 19.953 208.930 2187.762 .
0.020 000 0.209 o0 2.188 028 29509 806 239.883 009 2511.886 000
0.00 0.00 030 7.80 0.12 0.00
0023 000 0240 oot 2512 03 26.303 725 215423 013 2884.032 000
0026 000 0275 008 2884 038 30.200 648 6228 o 3311311 g
2,030 000 0.316 0'09 3311 044 34874 60 363078 " 3801.694 000
0035 000 0363 o1 1802 0 39.811 w6 416.869 008 4385.158 000
0.040 voo 0417 0'11 4365 0’7 2 45.709 1'7 s 478.630 oot 5011.872 000
0.046 qu0 0.479 u'u 5012 0‘99 52481 284 549.541 ooo 5754.399 000
00%2 0.00 0550 0.10 5754 142 80256 200 £50.967 gﬁ £606.3 g.zz
0.060 0'00 0,631 010 8.607 ioz 69.183 123 724.436 - 7585.776 '
0.069 g 0.724 7.586 79.433 y 831.764 0o 8709.636 000
0.00 008 282 055 0.00 0.00
0,079 000 0.832 009 8710 278 91.201 024 954,993 000 10000.000
0.091 000 0855 o0 10.000 et 104.713 015 1096.478 '
0.105 ) 1.096 11.482 ) 120.228 ) 1258.925 00

Operator notes:

Mastersizer 2000 Ver. 5.22
Serial Number : MAL102158

alvem Instruments Lid.
atvemn, UK

File name: Div20 06002
Record Number: 4
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Sample ID
CSDI 01B | 1

Téz LCP @ﬁé(/fﬁ?‘flt n o ,Uarz ?J‘,

Lab Name: Southwest Research Institute M’ /“Oegwliem: Division 20 SAa—
Lab Code: SwRI Date Received: 11/28/06 )
Matrix: Liquid Project No.: 06002.01.222 e
Lab System ID: 290147 SRR: 30107 SRS n—
Task Order: 061129-8 1
E |
Method: ICP - 6010B/ ICPMS-6020
Sample Reporting e
Analysis Result (mg/L) Limit (mg/L) 4
Aluminum <1.00 1 |
Antimony <0.250 0.25 S
Arsenic <0.125 0.125
Barium <0.100 0.1 R
Beryllium <0.100 0.1 4
Bismuth <0.250 0.25 )
Boron <0.500 0.5 _—
Cadmium <0.100 0.1 "
Calcium 1.02 1 o -
Chromium <0.100 0.1 ]
Cobalt <0.100 0.1
Copper <0.100 0.1 ——
Iron <1.00 1 i
Lanthanum <0.125 0.125 |
Lead <0.100 0.1 -
Lithium <0.125 0.125 i
Magnesium <1.00 1 e
Manganese <0.100 0.1 o
Molybdenum <0.125 0.125 !
Nickel <0.100 0.1 I
Palladium <0.250 0.25 f
Phosphorus <0.500 0.5 —#
Potassium 7.08 0.05 o
Selenium <0.125 0.125 1
Silicon <1.00 1 |
Silver <0.100 0.1 4
Sodium 1.69 0.1 1
Strontium <0.100 0.1 e
Sulfur <0.500 0.5 )
Thallium <0.250 0.25 i
Thorium <0.250 0.25 o
Tin <0.125 0.125 i
Titanium <0.100 0.1 S
Tungsten <0.250 0.25
Uranium <2.50 2.5 ===
Vanadium <0.100 0.1 o
Yttrium <0.100 0.1
Zinc 0.116 0.1 S
Zirconium <0.125 0.125

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received. N

Page 1 of 10
This report may not be reproduced except in its entirety without the written approval of SwRI.
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid

Lab System ID: 290149

Sample ID

CSD102B

Method: ICP - 6010B/ ICPMS-6020

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
Calcium <1.00 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1 1
Lanthanum <0.125 0.125
Lead <0.100 0.1
Lithium <0.125 0.125
Magnesium <1.00 1
Manganese 0.120 0.1
Molybdenum <0.125 0.125
Nickel <0.100 0.1
Palladium <0.250 0.25
Phosphorus <0.500 0.5
Potassium 18.5 0.1
Selenium <0.125 0.125
Silicon 1.42 1
Silver <0.100 0.1
Sodium 2.60 0.2
Strontium <0.100 0.1
Sulfur <0.500 0.5
Thallium <0.250 0.25
Thorium <0.250 0.25
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc 0.125 0.1
Zirconium <0.125 0.125

Client: Division 20

Date Received: 11/28/06
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-8

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.

Page 2 of 10

This report may not be reproduced except in its entirety without the written approval of SwRIL
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 290151

Sample ID 5 5

CSDI 03B |

Method: ICP - 6010B/ ICPMS-6020
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
Calcium <1.00 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.00 1
Lanthanum <0.125 0.125
Lead <0.100 0.1
Lithium <0.125 0.125
Magnesium <1.00 1
Manganese 0.131 0.1
Molybdenum <0.125 0.125
Nickel <0.100 0.1
Palladium <0.250 0.25
Phosphorus <0.500 0.5
Potassium 52.5 0.5
Selenium <0.125 0.125
Silicon 3.51 1
Silver <0.100 0.1
Sodium 1.99 0.2
Strontium <0.100 0.1
Sulfur 0.542 0.5
Thallium <0.250 0.25
Thorium <0.250 0.25
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.125 0.125

Page 3 of 10

Client: Division 20

Date Received: 11/28/06
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-8

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.

This report may not be reproduced except in its entirety without the written approval of SWRIL
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Sample ID - Sample ID 57

56 [ CSDI 04B | CSDI SB —]

Client: Division 20

Client: Division 20

Lab Name: Southwest Research Institute i Lab Name: Southwest Research Institute

Lab Code: SWRI Date Received: 11/28/06 Lab Code: SwRI Date Received: 11/28/06

Matrix: Liquid Project No.: 06002.01.222 Matrix: Liquid Project No.: 06002.01.222

Lab System ID: 290152 SRR: 30107 Lab System ID: 290155 SRR: 30107

Task Order: 061129-8 Task Order: 061129-8

Method: ICP - 6010B/ ICPMS-6020 | Method: ICP - 6010B/ ICPMS-6020
Sample Reporting Sample Reporting

Analysis Result (mg/L) | Limit (mg/L) Analysis Result (mg/L) | Limit (mg/L)
Aluminum <1.00 1 Aluminum <1.00 1
Antimony <0.250 0.25 Antimony <0.250 0.25

Arsenic <0.125 0.125 ‘ Arsenic <0.125 0.125
Barium <0.100 0.1 Barium <0.100 0.1

B Beryllium <0.100 0.1 Beryllium <0.100 0.1

3 Bismuth <0.250 0.25 . Bismuth <0.250 0.25
Boron <0.500 0.5 , Boron <0.500 0.5
Cadmium <0.100 0.1 Cadmium <0.100 0.1
Calcium <1.00 1 Calcium <1.00 1
Chromium <0.100 0.1 Chromium <0.100 0.1

g Cobalt <0.100 0.1 Cobalt <0.100 0.1

L Copper <0.100 0.1 Copper <0.100 0.1

g Iron <1.00 1 Iron <1.00 1

: Lanthanum <0.125 0.125 - Lanthanum <0.125 0.125

T Lead <0.100 01 2 Lead <0.100 0.1

- Lithium <0.125 0.125 Lithium <0.125 0.125
Magnesium <1.00 1 Magnesium <1.00 1
Manganese <0.100 0.1 Manganese <0.100 0.1
Molybdenum <0.125 0.125 : Molybdenum <0.125 0.125
Nickel <0.100 0.1 Nickel <0.100 0.1
Palladium <0.250 0.25 ) Palladium <0.250 0.25
Phosphorus <0.500 0.5 Phosphorus <0.500 0.5
Potassium 90.4 1 ' Potassium 121
Selenium <0.125 0.125 r— Selenium <0.125 0.125
Silicon <1.00 1 ‘ Silicon <1.00 1
Silver <0.100 0.1 i Silver <0.100 0.1

Sodium 3.69 01 g | Sodium 6.82 0.2
Strontium <0.100 0.1 1 Strontium <0.100 0.1
Sulfur 1.67 0.5 ! Sulfur 3.44 0.5
Thallium <0.250 0.25 § Thallium <0.250 0.25
Thorium <0.250 0.25 E Thorium <0.250 0.25
Tin <0.125 0.125 { - Tin <0.125 0.125
Titanium <0.100 0.1 I Titanium <0.100 0.1
Tungsten <0.250 0.25 1 Tungsten <0.250 0.25
Uranium <2.50 2.5 | Uranium <2.50 2.5

| Vanadium <0.100 0.1 Vanadium <0.100 0.1

- Yttrium <0.100 0.1 ‘ Yitrium <0.100 0.1
Zinc <0.100 0.1 Zinc <0.100 0.1
Zirconium <0.125 0.125 ] Zirconium <0.125 0.125

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received. Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 290157

Sample ID

CSDI 6B

Method: ICP - 6010B/ ICPMS-6020
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron 0.501 0.5
Cadmium <0.100 0.1
Calcium 1.18 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.00 1
Lanthanum <0.125 0.125
Lead <0.100 0.1
Lithium <0.125 0.125
Magnesium <1.00 1
Manganese <0.100 0.1
Molybdenum <0.125 0.125
Nickel <0.100 0.1
Palladium <0.250 0.25
Phosphorus <0.500 0.5
Potassium 188 1
Selenium <0.125 0.125
Silicon 1.02
Silver <0.100 0.1
Sodium 6.34 0.2
Strontium <0.100 0.1
Sulfur 3.72 0.5
Thallium <0.250 0.25
Thorium <0.250 0.25
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.125 0.125

Client: Division 20
Date Received: 11/28/06
Project No.: 06002.01.222

SRR: 30107

Task Order: 061129-8

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 290159

Sample ID pk);/é 59

PW 36B |

Method: ICP - 6010B/ ICPMS-6020
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron 0.748 0.5
Cadmium <0.100 0.1
Calcium 1.15 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.00 1
Lanthanum <0.125 0.125
Lead <0.100 0.1
Lithium <0.125 0.125
Magnesium <1.00 1
Manganese <0.100 0.1
Molybdenum <0.125 0.125
Nickel <0.100 0.1
Palladium <0.250 0.25
Phosphorus <0.500 0.5
Potassium 115
Selenium <0.125 0.125
Silicon 12.7 1
Silver <0.100 0.1
Sodium 213 4
Strontium <0.100 0.1
Sulfur 20.5 0.5
Thallium <0.250 0.25
Thorium <0.250 0.25
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc 0.148 0.1
Zirconium <0.125 0.125

Client: Division 20 {/(-nﬂv (\\7/
Date Received: 11/28/06 7“”')&

i
Project No.: 06002.01.222
SRR: 30107

e
<1

Task Order: 061129-8

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Lab System ID: 290161

Sample ID 96 (-~ §

SS1 6B

Method: ICP - 6010B/ ICPMS-6020

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron 0.700 0.5
Cadmium <0.100 0.1
Calcium 1.59 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.00 1
Lanthanum <0.125 0.125
Lead <0.100 0.1
Lithium <0.125 0.125
Magnesium <1.00 1
Manganese <0.100 0.1
Molybdenum <0.125 0.125
Nickel <0.100 0.1
Palladium <0.250 0.25
Phosphorus <0.500 0.5
Potassium 163 1
Selenium <0.125 0.125
Silicon 9.92 1
Silver <0.100 0.1
Sodium 150 2
Strontium <0.100 0.1
Sulfur 21.3 0.5
Thallium <0.250 0.25
Thorium <0.250 0.25
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.125 0.125

Client: Division 20 7("’D‘M P.ll

Date Received: 11/28/06
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-8

Note: No sample QC (Duplicates and matrix spikes) was performed due to insufficient sample volumes received.
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid

Lab System ID: NA

Sample ID
Losw | 61

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-8

Method: ICP - 6010B/ ICPMS-6020
Sample True
Analysis Result (mg/L) Value (mg/L) Recovery
Aluminum 1.86 2.00 93.0%
Antimony 0.475 0.500 95.0%
Arsenic 1.95 2.00 97.5%
Barium 1.91 2.00 95.5%
Beryllium 0.0483 0.050 96.6%
Bismuth NA NA NA
Boron NA NA NA
Cadmium 0.0480 0.050 96.0%
Calcium 19.2 20.0 96.0%
Chromium 0.186 0.200 93.0%
Cobalt 0.482 0.500 96.4%
Copper 0.233 0.250 93.2%
Iron 1.13 1.00 113.0%
Lanthanum NA NA NA
Lead 0.474 0.500 94.8%
Lithium 3.51 4.00 87.8%
Magnesium 19.1 20.0 95.5%
Manganese 0.481 0.500 96.2%
Molybdenum NA NA NA
Nickel 0.468 0.500 93.6%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 0.0231 0.020 115.5%
Selenium 2.00 2.00 100.0%
Silicon NA NA NA
Silver 0.0478 0.050 95.6%
Sodium 0.0209 0.020 104.5%
Strontium NA NA NA
Sulfur NA NA NA
Thallium 1.99 2.00 99.5%
Thorium NA NA NA
Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA
Uranium NA NA NA
Vanadium 0.471 0.500 94.2%
Yttrium NA NA NA
Zinc 0.483 0.500 96.6%
Zirconium NA NA NA
NA- Not Applicable.
Page 9 of 10
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Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: NA

Sample ID

PBW

Method: ICP - 6010B/ ICPMS-6020
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1.00
Antimony <0.250 0.250
Arsenic <0.125 0.125
Barium <0.100 0.100
Beryllium <0.100 0.100
Bismuth <0.250 0.250
Boron <0.500 0.500
Cadmium <0.100 0.100
Calcium <1.00 1.00
Chromium <0.100 0.100
Cobalt <0.100 0.100
Copper <0.100 0.100
Iron <1.00 1.00
Lanthanum <0.125 0.125
Lead <0.100 0.100
Lithium <0.125 0.125
Magnesium <1.00 1.00
Manganese <0.100 0.100
Molybdenum <0.125 0.125
Nickel <0.100 0.100
Palladium <0.250 0.250
Phosphorus <0.500 0.500
Potassium <0.00100 0.00100
Selenium <0.125 0.125
Silicon <1.00 1.00
Silver <0.100 0.100
Sodium <0.00200 0.00200
Strontium <0.100 0.100
Sulfur <0.500 0.500
Thallium <0.250 0.250
Thorium <0.250 0.250
Tin <0.125 0.125
Titanium <0.100 0.100
Tungsten <0.250 0.250
Uranium <2.50 2.50
Vanadium <0.100 0.100
Yttrium <0.100 0.100
Zinc <0.100 0.100
Zirconium <0.125 0.125

NA- Not Applicable.

Page 10 of 10

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-8

This report may not be reproduced except in its entirety without the written approval of SWRI.
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 290146

Date Analyzed: 02/01/07

Sample 1D

65

[ CSDIO1A

]

Client: Division 20

Date Received: 11/28/06
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-7

Sample Reporting
Analysis Result Limit Units Method
Bromide <1 1 mg/L EPA 300
Chloride 7.95 1 mg/L EPA 300
Fluoride <1 1 mg/L EPA 300
Nitrate-N <1 1 mg/L EPA 300
-y Nitrite-N <l 1 mg/L EPA 300
i Phosphate-P <1 1 mg/L EPA 300
Sulfate <1 1 mg/L EPA 300
_____ - Sample ID
| CSDI 02A
_ Lab Name: Southwest Research Institute Client: Division 20
o Lab Code: SwRI Date Received: 11/28/06
Matrix: Liquid Project No.: 06002.01.222
B Lab System ID: 290148 SRR: 30107
— Date Analyzed: 02/01/07 Task Order: 061129-7
Sample Reporting
- Analysis Result Limit Units Method
Bromide <1 1 mg/L EPA 300
Chloride 18.9 1 mg/L EPA 300
Fluoride <1 1 mg/L EPA 300
Nitrate-N <1 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA 300
B Phosphate-P <1 1 mg/L EPA 300
Sulfate <1 1 mg/L EPA 300

X s He GH16/2)
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Lab Name: Southwest Research Institute '

Sample ID
CSDI 03A

Client: Division 20
L Lab Code: SwRI ~ Date Received: 11/28/06
Matrix: Liquid Project No.: 06002.01.222

Lab System ID: 290150

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 290154

Date Analyzed: 02/01/07

Date Analyzed: 02/01/07

SRR: 30107

Task Order: 061129-7

dample 1 67

CSDI 5A |

Client: Division 20

Date Received: 11/28/06
Project No.: 06002.01.222
SRR: 30107

Task Order: 061129-7

Sample Reporting
Analysis Result Limit Units Method
Sample Reporting Bromide <1 R mg/L EPA 300
Analysis Result Limit Units Method Chloride 110 . mg/l. EPA 300
Bromide <1 1 mg/L EPA 300 Fluoride <1 1 mg/L EPA 300
Chloride 46.2 1 me/L. EPA 300 ~ Nitrate-N <1 1 mg/L EPA 300
Fluoride <l 1 mg/L EPA 300 ] Nitrite-N <1 1 mg/L EPA 300
Nitrate-N <1 1 mg/L EPA 300 Phosphate-P <1 1 mg/L EPA 300
. Nitrite-N <l 1 me/L EPA 300 Sulfate <l ! mg/L EPA 300
Phosphate-P <1 1 mg/L EPA 300
) | CSDI 6A
Sample ID
CSDI 04A . -
I Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20 Lab Code: SwRI Date Received: 11/28/06
Lab Code: SwRI Date Received: 11/28/06 Matrix: Liquid Project No.: 06002.01.222
Matrix: Liquid Project No.: 06002.01.222
At g roject 1o Lab System ID: 290156 SRR: 30107
Lab System ID: 290153 SRR: 30107 Date Analyzed: 02/01/07 Task Order: 061129-7
Date Analyzed: 02/01/07 Task Order: 061129-7
Sample Reporting
Sample Reporting - Analysis Result Limit Units Method
i /L EPA 300
Analysis Result Limit Units Method Brom}de ‘ <l L e
i Chloride 115 1 mg/L EPA 300
Bromide <1 1 mg/L EPA 300 -
i Fluoride <1 1 mg/L EPA 300
Chloride 80.0 1 mg/L EPA 300 -
i Nitrate-N <1 1 mg/L EPA 300
Fluoride <1 1 mg/L EPA 300 —
i Nitrite-N <1 1 mg/L EPA 300
Nitrate-N <1 1 mg/L EPA 300
itri Phosphate-P <1 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA 300 Sult. <1 1 ma/L. EPA 300
Phosphate_P <1 1 me/L EPA 300 ulfate D
Sulfate <1 1 mg/L EPA 300 v
» Urer 10
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Sample ID ) , ) 69

| PW 36A
j Sample ID
PB 02/01/07 |

Client: Division 20 [— ‘ |

Lab Name: Southwest Research Institute

Lab Code: SwRI Date Received: 11/28/06 = LabName: Southwest Research Institute Client: Division 20
- e
Matrix: Liquid Project No.: 06002.01.222 | LabCode: SwRI Date Received: NA
Lab System ID: 290158 SRR: 30107 |—— Matrix: Liquid Project No.: 06002.01.222

_—
Date Analyzed: 02/01/07 Task Order: 061129-7 Lab System ID: NA SRR: 30107

G (l6)o.

Xilhoo e G [16/07

Date Analyzed: 02/01/07 Task Order: 061129-7
[—
JE—
Sample Reporting :
Analysis Result Limit Units Method S . Sample Reporting
Bromide <1 1 mg/L EPA 300 : Analysis Result Limit Units
Chloride 129 1 mg/L EPA 300  {Bromide <1 1 mg/L
Fluoride 9.42 1 mg/L EPA 300 Chloride <1 1 mg/L
Nitrate-N 2.38 1 mg/L EPA 300 Fluoride <1 1 mg/L
Nitrite-N <1 1 mg/L EPA 300 Nitrate-N <l 1 mg/L
Phosphate-P <1 1 mg/L EPA 300 Nitrite-N <1 1 mg/L
Sulfate 56.4 1 mg/L EPA 300 Phosphate-P <1 1 mg/L
Sulfate <1 1 mg/L
Sample ID
SS16A Sample ID
[ LCS 02/01/07 ]
Lab Name: Southwest Research Institute Client: Division 20
- Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 11/28/06 N
Lab Code: SwRI Date Received: NA
Matrix: Liquid Project No.: 06002.01.222 -
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 290160 SRR: 30107
: Lab System ID: NA SRR: 30107
Date Analyzed: 02/01/07 Task Order: 061129-7
‘ Date Analyzed: 02/01/07 Task Order: 061129-7
Sample Reporting Sample True .
Analysis Result Limit Units Method Analysis Result Value Recovery Units
Bromide <1 1 mg/L EPA 300 Bromide 396 400 99.0% mg/L
Chloride 159 1 mg/L EPA 300 Chloride 200 200 100% mg/L
Fluoride 6.94 1 mg/L EPA 300 Fluoride 98.8 100 98.8% mg/L
Nitrate-N 1.82 1 mg/L EPA 300 - Nitrate-N 89.9 90.4 99.4% mg/L
Nitrite-N <1 1 mg/L EPA 300 Nitrite-N 120 118 102% mg/L
Phosphate-P <1 1 mg/L EPA 300 B Phosphate-P 191 196 97.4% mg/L
Sulfate 39.6 1 mg/L EPA 300 Sulfate 401 400 100% mg/L
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‘ Mgd;f[ul 5“,,‘”(,;@4 S&ﬂam Pm U)z»eer Ao reme® califum ff(m Sobd [Carbon Steel Immersion in Simulated Sodium Pore Water Without Calcium
Sl _ -4 | Stock solution #1 f l ‘ | \
. Celadafivn Originastock | | |Na2SO4 1.850q lot# 03541
. solution (g/L) — [NaNO3 0.023g lot# 050093
= mol/L mol/L mg/L mg/L (40 fold) o4 |KCI 0.471g lot# 043820 plus D.l waterto 1 L
) g/L mol/L Na S04 Na S04 e ] MgCi2-6H20 1.125g lot# 054378
: Na2S04 0.04615, 0.0003249| 0.00065| 0.0003249| 14.9388252! 31.211175 1.846 — [NaCl 0.571 g lot# 054171
Na NO3 Na 'NO3 ) +— |
NaNO3 0.000569| 6.695E-06| 6.7E-06| 6.6945E-06| 0.15390602| 0.415094 0.02276| . ... ..§ Stock solution #2
. K Cl K Cl B NaHCO3 13.446g Lot# 054010 | b\ \oierio 1|
KCI 0.0117] 0.0001569 M0.00016 &.00015694 6.13604471/ 5.5639553 0.468 +—— [NaF 0.541g Lotk 006679 plus 2.1 waterfo
g Mg Cl ] | |
MgCI2-6H20 0.028] 0.0001377| 0.00014| 0.00027545| 3.34743057| 9.7656002 1.12 ﬁ,ﬂ Combined 50mls of each stock solution
. Na HCO3 Na HCO3 T+ |plusD..H20 to 2 L
- NaHCQO3 0.336| 0.0039997 0.004| 0.00399967| 91.9516468| 244.04835 13.44) -~ g |
Na F Na F - pH = 7.98 at room temperature
- NaF 0.0134| 0.0003191| 0.00032| 0.00031914| 7.33690227| 6.0630977 0.536 ‘ |
Na Cl Na Cl e . [Measurements taken with a Ohaus Sn# 2883 Cal:7/5/06 Due:1/5/07
NaCl 0.01426| 0.000244| 0.00024] 0.000244| 5.60949421| 0.0086505 05704 | |
" |Orion pH Meter Sn#2330 Cal:7/6/06 7//6/07
TBD#7, Page3-7, Table 3-2, sodium — |pH Probe 13-620-296 sn#5003095
pore water R — -t D¢ ’
totals mol/L mg/L DOE, mg/L |DOE, mol/L|DOE, mmol/L | = = LeR A LN‘ ¢
5 Ca 0 ol 41| 0.001023] 1.02300514 Test start Date 12/14/06 @ 10:00 am
T S04 0.00032, 31.2111748 31| 0.0003227| 0.322702876| ‘ - ‘ - .
B NO3 6.7E-06| 0.41509398 0.41| 6.612E-06] 0.006612381 Cell #1 specimens A516 Carbon Steel Heat# D84944 Dimensions
’ K 0.00016| 6.13604471 6.1 0.000156 0.156017014 specimen #1 wi=3.4813g 6.32x13.78x5.22 mm
| ci 0.00068| 23.9800613 24| 0.000677| 0.676952585| ~ F—— specimen #2 wi= 7.412599 12.47x14.84x5.31 mm
Mg 0.00014| 3.34743057 3.3/ 0.0001358| 0.135774532| . |  |specimen #3 wt=7.49948g 12.41x13.77x5.86 mm
Na 0.00522| 119.990775 120| 0.0052197| 5.219706131 , ' . | - - ‘
F 0.00032| 6.06309773 61 0.0003158| 0315816069 =~ ¥+ —— Cell #2 specimens A516 Carbon Steel Heat# D84944 | Dimensions
HCO3 0.004| 244.048353 362) 0.0059328, 5.932763111| . ._J [specimen #4 wi=7.40381g 12.46x13.88x5.56 mm
; 1.015273089 ' specimen #5 wt= 8.57229¢g 12.45x14.74x6.15 mm
: —|specimen #6 wit= 4.33774g 6.59x13.81x6.65 mm

"~ |[Weight measurements taken with Sartorious Scale Sn#1209099 Cal: 11/8/06 Due: 5/8/07
-~ |Dimension Measurements taken with Starrett Calipers sn# 03031512 Cal: 3/3/06 Due: 3/2/07
Temperature measured with Omega Sn# t-94140 Cal: 11/13/06 Due: 5/13/07

- Xl e g | |

o Thermocouple #335 Cal: 10/25/06 Due: 4/25/07
.............. | |
__________ Cell Tempurature set points Solution Volume Calculated from surface area
Cell #1 = 60 Cell#1= 61 231.9mls |(Carbon Steel + Solution)
Cell #2 = 60 Cell#2= 62 245.7mls |(Carbon Steel + Solution)
Cell#3= 60 Cell#3 245 mls | Solution only
. CELL#1 CELL#2 . CELL#3
-~ DATE TIME TEMP  |pH TEMP  |pH TEMP pH
.| 12/14/2006 10:55 60.4 8.21 61.2 8.26 60.8 8.32
3:41 60.4 8.23 60.6 8.31 60.3 8.36
RNEY/ 77" S L §-¢3 oy 8.4 6o B.¢b

Corfinned on 732 )G(m» @R (;_/(5{/(
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| 82
| ] = _ ; 3 (0.2 T4
4 | / GUAT Gll#2 a3 35[v] gy bo-2 431 DS A I L
b Deste { e T wf T o T N [ i sou % T found ek wiot o conprakinr occerred
: a
 [12782006 8:50] 60.2 8.4 60.2 8.48 60.4 85 Y 20f 2ev) 9: (3 - A
P [12/79/2006 8: 00J 60.2 8.8 60.4 8.91 60.4 L T % cells # f & ; i &5 g A‘[L # W { H pr&[&é/g
Wi [12/19/2006|pulled first solution sample @ 8:15 not filtered CSsNal-1a N = SR Wffw\ all vZe $
\ | [Filtered+ acid [CSsNa1-1b ) o %y
| —— pulled first solution sample @ 8:15 not filtered CSsNa2-1a 3126 (3D« oubig sJ[L‘fﬁ"’l—. (n ;Qé'&i cells #( ;
S | [Filtered+ acid |CSsNa2-1b call 28 nd_sobdor il comrszim, prodib, (ol S
lled first solution sample @ 8:15 not filtered CSsNa3-1a o & | N~ : f ]
~ o pUi P M,,l A . o przel 4 s (o L8
| {m— 12/20/2006 8:15 60.2 8.83 60.4] 8.93 60.2 8.74 i Cllgpd  ~7§rd so S = .
S [12/21/2006 8:30 60.4 8.9 60.4] 8.86 60.4 8.79 '
d 12/22/2006 8:20] 60.2] 8.92] 60.4] 8.79 60.4 8.83
o pulled first solution sample @ 8:15 not filtered CSsNa1-2a = > B
- [ [Filtered+ acid [CSsNa1-2b . =
i pulled first solution sample @ 8:15 not filtered CSsNa2-2a — _ - -
{— | [Filtered+ acid |CSsNa2-2b T B ) T ,6(@ il P | M{(ﬁm; —
pulled first solution sample @ 8:15 not filtered CSsNa3-2a = _{ _ |
12/27/2006 11:30 60.2 9.063 60.2 9.022 60.4 8.7 — - \ -
1/3/2007 9:30 60.4 8.971 60.4 9.15 60.2 8.875 » POMAN AL Sl loas 7&(4@1444«
1/8/2007 9:10 60.2 9.026 60.4]  9.183 60.4]  8.841 é 'y &Mw #( 2 nd g |
1/12//07 9:30 60.4 9.125 60.4 9.143 60.2 8.89 e 3 (ge,p\ueéu da(bL [/im 2 p cg,a !
1/15/2007 | 9:00 60.4 9.143] 60.4]\ 9.138 \ 60.2\ 9.085 /’YDM mme Ty (ﬂlteml CéJM’I w& Wb) f
' \ XM o e be.
\ LY - ’/‘ 5747 _C(émglaa)z ;fﬂc Uy_\z,m;_l,'/‘p”z deaned in ac and Mlew 5
| — - \\ \ » . . . l'c ; ¢ ’&( —DLMT“LQl r N - "
111972007 l 10:15 60.4 l 9.137 1 604 | 9.146 604 | 9112 | AV,* ‘5\% ACE |
L —— 1/22/2007 9:00 60.2 9.129 60.2 9.117 60.4 9.039
1/23/2007 pulled first solution sample @ 8:15 not filtered CSsNa1-3a 3 /2/7/97
[ —— Filtered+ acid CSsNa1-3b b
I pulled first solution sample @ 8:15 not filtered CSsNa2-3a
I Filtered+ acid CSsNa2-3b - g 1
H , pulled first solution sample @ 8:15 not filtered CSsNa3-3a ® ——Cell #1 pH !
o 1/26/2007 10:00 60.4 9.132 60.4 9.116 60.4 9.085 Q —m— pH diference between Cell#1 and #3 —_— - ;
- 1/29/2007 8:50 60.4 9.211 60.2 | 9.301 60.4 |  9.029 ¢ 6 o
2/3/2007 9:30 60.4 9.235 60.2 9.316 60.4 9.114 _ S g —a—Cell #2 pH
i —— 2/5/2007 8:15 60.2 9.256 60.2 9.268 60.2 9.175 = _ S
M 2/9/2007 8:30 60.4 9.313 60.2 9.232 60.4 9.211 e ; 4 —%—pH diference between Cell#2 and #3
o 2/12/2007 9:10 60.2 9.309 60.4 9.235 60.4 9.198 _ — a —*— Cell #3 pH (simulated pore water only)
T 2/16/2007 8:30 60.2 9.28 60 9.31 60.2 9.243 - '5 2 | S
. 2/19/2007 8:15 60.2 9.338 60.2 9.257 60.2 9.017 T
o ,
1 2/19/2007 pulled first solution sample @ 8:15 not filtered CSsNa1-4a o 0 ] )
G Filtered+ acid CSsNa1-4b —
pulled first solution sample @ 8:15 not filtered CSsNa2-4a , » , )
e Filtered+ acid CSsNa2-4b C . 2 ' ' : ' B "
— pulled first solution sample @ 8:15 not filtered CSsNa3-4a _ — 0 20 40 60 80 100
] SR . 1 20 -
- ‘ . '/\Cc‘Lﬂ-»c\,/-La ' | Time (days) 7(5‘1&4» He G/16(5)
l , &3 2/ i) .
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Steps to observe A516 carbon steel microstructure

8D

2516 Corim stioll icerrasbice. laraef ociachi

1. Prepare Nital etchant: 2 mL HNO; and 98 mL ethanol or methanol (95% or
absolute) (Reference: Metals Handbook, 9™ edition, Volume 9 Metallography and

Microstructures)
Clean it with D.I water and acetone

Rinse it with acetone
Observe it with microscope and take pictures

SNk Wi

Polish carbon steel coupon down to 2000 grit (1 pm) with sand paper and paste

Immediately immerse in etching solution for a few seconds to 1 minute

ﬁ\"““”\a\\xﬁb j'\ SD\\}:AO* | Qk—fov-vx"o'\ Af\o Sr“«:mon ]Oﬂcft

Usen Fguc:-;‘\'on jts\mnq\m‘A\ 3m SIC Sane pagen

@0\\« Spec.me~. Yo 2000 CQM‘\' R M&\\
1*7 &\ Umin o Susrc,ns'on @Ac“c—

Then  Ueo

] micnon S~

| Pr-a Qb\\xv} oA{\v\ - Yaan Qeanes Suafs;qu, w-'\’\-
Ane

kta oNne..

Rega;a* 7/ Sa\ Sflnts \):;c.a

A\Qq Besan
Ethand c\\3 cH, off
40% E'“\m\o\
510 m& \\41\0\
Y 20 Jso‘)r\ofoml
Plos g5 Total Ulome
Roveo 15 2

Aals of HMO,

.Jﬂ\M%Q‘\\j Srlanuo ﬂqm&eo ,ch\ma

Lot* L ipsoe

LY* oas65%

%—-E%L | ] 26[01



e - e = = - = - e e e— e = — . e . s~resnan s SNNSIVE NS A DSSIEN AR VJUL\IJ‘g

A. TO BE COMPLETED BY DIVISION 20 PEliSONNEL

Requester:_ oo Ve Request Date: 'h& lb"
Project No.:___ 200 603.01- 222 Pbobe No.:__ x.519Y
Description of Work Requested: c ol

[]
F MO~ sth,27 TCyT HEO,”  Baiond :
T ) - T T 1 L ~
24 . M, >4 -+ =~ _a+ .
Cao 5 k' ;s s ——Ee [
O Optical Microscopy o SEM O Hardness O Profilometer O Auger 0O Other

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance
Program which addresses requirements of 10CFRS0, Appendix B. Personnel performing this work shall
be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test
and analysis methods shall be documented by approved procedures or recognited, standard methods.
Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI
Nuclear QA program requirements. ' .

Sample Identification i
ss 11 QSSNAQ_‘_IQ'\:O hd C“”"'!‘\“D ‘Phﬂ.t. L\J& ;h\.u\f:...
Puwiz) Casvg 3-1R — Cssvis-SA D Sm\.d\“nf\
CsoT -018

csoxr-th

B. TO BE COMPLETED BY DIVISION PERFORMING WORK!

0 Optical Microscopy o SEM O Hardness O Profilometer O Auger QO Other

Person Assigned: Signature:
Division: Date:

Make, Model & Serial No. of Equipment Used (aztach list if necessary):

Software Used (If any):

Standards Used (1f any):

Photographic Negative Numbers (If Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The photographs
themselves need not be signed). If error occurred during entry, do not erase or overwrite, but
strikeout with single line, inijtial and date, and then reenter correct information.
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SAMPLE LIST/CHAIN OF CUSTODY | Requested Tumaround:
E Southwest Research Institute | [ 2Weeks
Chemistry and Chemical Engineering Division 1 3 Weeks
§ 6220 Culebra Road Other: &
5 San Antonio, Texas 78238-51 66
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
5 [ XRoa e o as w514y X hus He wsiy
° Analyses Requested
REMARKS
e Preservation
| £ : a=HOlto pH <2
) | K, A Mid leon b = HNO; to pH <2
& § f Q €=H;SO. to pH <2
3 gl &5 4+ d = NaOH to pH >12
§ g '§ x '§ 3 -?-é e = Cool (4°C+2°C)
Sample ID 3E 3 5 | e f = Other (specify)
Cssnad-1n | J2spn [ G00 [C v
) [
Cssnad-|a | !
CSSNAL-2A !
CssNVAZ-28 !
Cssaa-]A N
Cssna 2- 1A | [
Csswy 2~ an I l /
Cssmga- a8 [ 1] HWlys |
CssnA3-28] \ VoW IR
Matrix Types: Sample Types: Relinquished by (PrinlISlgnature) Date Time SwRi Project¥:
A - Air D - Duplicate \7 / .
8 - Biota ER - Equipment Rinsate _Bua.. em\: / S \( /01| 930 | 20.0L007-01 222
D - Dust ES - Environmental Sample Received by (Print/Slgnature) ’ Date’ Time Received by SwRI Lab:
E — Emission/Stack FB - Field Blank Signature)
L - Liquid FD - Field Duplicate -
P - Product MS — Matrix Spike Relinquished by (Print/Signature) Date Time
8d - Solid MSD - Matrix Spike Dup
§ - Soil TB - Trip Blank Date Time
SED - Sediment
T - Tissue Received by (Print/Signature) Date Time
W - Water Samples Disposed:
WP - Wipe Date Time
Temp: ‘ Therm #;
Comments: Relinquished by (Print/Signature) Date Time
L ‘l Samples Disposed by: ’
Div01 COC FRM-010 {Rev 1/Nov 05) Page of
o S
L I L Lo
o o ; %
( I( i 1 ] [ \ \ \ \ i ! } i H
Requested Turnaround:
SAMPLE LIST/CHAIN OF CUSTODY 2 Waeks
Southwest Research Institute 13 Weeks
Chemistry and Chemical Engineering Division Other; &
g 6220 Culebra Road
San Antonio, Texas 78238-5166
§“ Site/Zone ID SwR] Conta
Client Purchase Order/Other [D Yul\\-/nr e XS94y
A o 20 KSiay
S ¥ hUA— \.\L Bo Analyses Requested REMARKS
© Preservation H <2
a = HCl to pH <.
2 g ™ = HNO3 to pH <2
L £ $ QA Nodeha 0= SO, 0 pH <2
k § d = NaOH to pH >12
- 2| B kI o = Cool (4°C22°C)
L g »_3 f = Other (specify)
WA S LS
Sampie ID = A T (
551_~‘| I’Q.}Io‘\ 9 %0 L
' |
Yuw3i-1
|
CsoIT-onb l
CsDT-074 '
Cssnal-3A |
Csswnd-38 |
¢ 5SSNAXL-3A ]
CssmnAa2-39 l
Css Nevr 3 p Y .
css Nﬂr 3- I A / \y k ’ %rl tSignature) Date Time SwRI Project#:
Matrix Types: Sample Types: Rﬁllnqulshed by (Print 3’/ / @ / n | 130 Q0.06002.01- 02,
A-Air 2‘; D“Ep""latemt o _ﬁ—‘ Date Time Received by SwRI Lab:
— Equi F
g .-c?ll,:t:a ES- Egvlg:menml Sample Receaved by (PrlntISlgnaturs) / / {Signature)
E - Emission/Stack FB - Field Biank Tows
L - Liquid FD - Fleid Doplicate Relinquished by (Print/Signature) Date
P ~ Product MS — Matrix Spike Date Time
8d - Solid MSD — Matrix Spike Dup -
S - Soil T8 - Trip Blank ate Time - y
' SED ~ Sediment Received by (PrinUSignature) Samples Disposed:
T - Tissue Date Time
W - Water
WP - Wipe
" Therm #: Time
—_ Temp: i Relinquished by (Prin/Signature) Date = Samples Disposed by:
Comments:
—_ Page of
\-‘q
» Div 01 COC FRM-010 (Rev 1/Nov 05)
-
e &
N Ne)




Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292486

Method: 6010B MOD, 6020 MOD

Sample ID

CSDI-07A

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron 0.998 a9.5
Cadmium <0.100 /0.1
Calcium <1.00 /1
Chromium <0.100 01
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <125 )/ 1.25
Lanthanum <0.100 / 0.1
Lead <0.100 0.1
Lithium <0.300 0.3
Magnesium <1,00 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium /<0.200 0.2
Phosphorus <0.500 0.5
Potassium 156 12.5
Selenium <0.150 0.15
Silicon 1.10 0.5
Silver 7/ <0.100 0.1
Sodium / 8.50 6.25
Strontidm <0.125 0.125
Sulfyf 8.73 0.5
Thailium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1

Page 1 of 21

Client: Division 20

Date Received: 01/24/07
Project No.: 04002.01.222
SRR: 302

Task Order: 070125-1

This report may not be reproduced except in its entirety without the written approval of SWRI.
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292487

Method: 6010B MOD, 6020 MOD

Sample ID

91

CSDI-07B

—

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

""""" Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
B Barium <0.100 0.1
— Beryllium <0.100 0.1
Bismuth <0.250 0.25
R Boron 0.959 0.5
- Cadmium <0.100 0.1
Calcium 1.15 1
—— Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
— Iron <1.25 1.25
Lanthanum <0.100 0.1
— Lead <0.100 0.1
Lithium <0.300 0.3
Magnesium <1.00 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
- Nickel <0.100 0.1
o Palladium <0.200 0.2
Phosphorus <0.500 0.5
""" - Potassium 160 12.5
o Selenium <0.150 0.15
Silicon 1.15 0.5
e Silver <0.100 0.1
Sodium 7.19 6.25
Strontium <0.125 0.125
Sulfur 8.99 0.5
Thallium <0.250 0.25
T Thorium <0.375 0.375
B Tin <0.125 0.125
Titanium <0.100 0.1
~~~~~~ — Tungsten <0.250 0.25
Uranium <2.50 2.5
T Vanadium <0.100 0.1
e Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
Page 2 of 21

This report may not be reproduced except in its entirety without the written approval of SWRIL
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292488

Method: 6010B MOD, 6020 MOD

Sample ID

CSSNA1-1A

Client: Division 20
Date Received: 01/24/07
Project No.: 06002.01.222

SRR: 30286

Task Order: 070125-1

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
Calcium 1.59 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Tron <1.25 125/
Lanthanum <0.100 01 /
Lead <0.100 01/
Lithium <0.300 0.7
Magnesium 3.33 A
Manganese <0.100 /0.1
Molybdenum <0.100 / 0.1
Nickel <0.100 /0.1
Palladium <0.200 / 02
Phosphorus <0.500 / 0.5
Potassium 205 / 12.5
Selenium <0.150/ 0.15
Silicon <0.500 0.5
Silver <0400 0.1
Sodium ~ A40 6.25
Strontium /<0.125 0.125
Sulfur / 118 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin / <0.125 0.125
Titanium /° <0.100 0.1
Tungstey” <0.250 0.25
Uraniyfm <2.50 2.5
Vaphdium <0.100 0.1
YAtrium <0.100 0.1

inc <0.100 0.1
Zirconium <0.100 0.1

Page 3 of 21

This géport may not be reproduced except in its entirety without the written approval of SWRL
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292489

Method: 6010B MOD, 6020 MOD

93

Sample ID

CSSNAI-1B ]

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
~—>) |Calcium 1.32 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.25 1.25
Lanthanum <0.100 0.1
Lead <0.100 0.1
Lithium <0.375 0.375
—3 |Magnesium 3.35 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium <0.200 0.2
Phosphorus <0.500 0.5
—|Potassium 18.7 15.6
Selenium <0.150 0.15
Silicon 1.10 0.5
Silver <0.100 0.1
-5 Sodium 289 7.81
Strontium <0.125 0.125
—> |Sulfur 12.2 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1

Page 4 of 21

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

This report may not be reproduced except in its entirety without the written approval of SwRI. /& %&L o




Sample ID
CSSNA1-2B ]

— Lab Name: Southwest Research Institute

Client: Division 20
Lab Name: Southwest Research Institute )
Lab Code: SwRI

» Date Received: 01/24/07
Date Received/01/24/07 E— -

Lab Code: SwRI

Matrix: Liquid Project No.: 06002.01.222
----  Matrix: Liquid Project No/ 06002.01.222

Lab System ID: 292491

¥ Lab System ID: 292490

Method: 6010B MOD, 6020 MOD

SRR:

286

Tasy Order: 070125-1

Method: 6010B MOD, 6020 MOD

SRR: 30286

Task Order: 070125-1

S A (D 7 B - Sample Reporting
Sample Reporting A \-\’(( i Analysis Result (mg/L) | Limit (mg/L)
- Analysis Result (mg/L) | Limit (mg/L) S Aluminum <1.00 1
Aluminum <1.00 1 - - Antimony <0.250 0.25
o Antimony <0.250 025 / Arsenic <0.125 0.125
Arsenic <0.125 o2y | Barium <0.100 0.1
Barium <0.100 0f Beryllium <0.100 0.1
Beryllium <0.100 71 Bismuth <0.250 0.25
Bismuth <0.250 .25 Boron <0.500 0.5
Boron <0.500 / 0.5 Cadmium <0.100 0.1
- Cadmium <0.100 / 0. o X ——|Calcium <1.00 1
Calcium <1.00 / 1 — Chromium <0.100 0.1
N Chromium <0.100 0.1 Cobait <0.100 0.1
. Cobalt <0.100 4 0.1 B Copper <0.100 0.1
Copper <0.100 / 0.1 B Iron <1.25 1.25
Iron <125 / 1.25 Lanthanum <0.100 0.1
) Lanthanum <0.100/ 0.1 Lead <0.100 0.1
Lead <0.109 0.1 Lithium <0.300 0.3
Lithium <0.3¢0 0.3 —[Magnesium 3.21 1
Magnesium 2.97 1 Manganese <0.100 0.1
Manganese <¢1 00 01 Molybdenum <0.100 0.1
- Molybdenum £0.100 0.1 Nickel <0.100 0.1
Nickel /<0.100 0.1 o o Palladium <0.200 0.2
o Palladium / <0.200 0.2 Phosphorus <0.500 0.5
Phosphorus /  <0.500 0.5 i — Potassium 12.9 12.5
Potassium / 12.9 12.5 o Selenium <0.150 0.15
***** Selenium / <0.150 0.15 T Silicon 0.666 0.5
Silicon / <0.500 0.5 Silver <0.100 0.1
Silver / <0.100 0.1 ——Sodium 138 6.25
Sodium / 139 6.25 Strontium <0.125 0.125
Strontiuny <0.125 0.125 i Sulfur 11.7 0.5
Sulfur / 11.7 0.5 Thallium <0.250 0.25
_ Thallydm <0.250 0.25 - — = Thorium <0.375 0.375
Thofium <0.375 0.375 . Tin <0.125 0.125°
Ty <0.125 0.125 T Titanium <0.100 0.1
Witanium <0.100 0.1 R - Tungsten <0.250 0.25
Tungsten <0.250 0.25 Uranium <2.50 2.5
. Uranium <2.50 2.5 A Vanadium <0.100 0.1
Vanadium <0.100 0.1 Yitrium <0.100 0.1
Yttrium <0.100 0.1 Zinc <0.100 0.1
Zinc <0.100 0.1 Zirconium <0.100 0.1
/ Zirconium <0.100 0.1 Page 6 of 21
' Page 5 of 21 This report may not be reproduced except in its entirety without the written approval of SwWRI.

“ This report may not be reproduced except in its entirety without the written approval of SWRI. € I ~
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292492

Method: 6010B MOD, 6020 MOD

Sample ID /

CSSNA1-34/

Client: Division 20,

Date Received: #1/24/07
Project No.:/06002.01.222
SRR: 30286

TaskOrder: 070125-1

Lab Name: Southwest Research Institute

Lab Code: SwRI

. Matrix: Liquid

Lab System ID: 292493

" Method: 6010B MOD, 6020 MOD

Sample ID

CSSNA1-3B

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

‘Sample Reporting N4 \ /) Sample Reporting

Analysis Result (mg/L) | Limit (mg/L) /] \L (b/(v Analysis Result (mg/L) ]| Limit (mg/L)
Aluminum <1.00 1 V" ( Aluminum <100 1
Antimony <0.250 025 / Antimony <0.250 0.25
Arsenic <0.125 0.125/ Arsenic <0.125 0.125
Barium " <0.100 0.1/ Barium <0.100 0.1
Beryllium <0.100 oA Beryllium <0.100 0.1
Bismuth <0.250 g25 Bismuth <0.250 0.25
Boron <0.500 /0.5 Boron <0.500 0.5
Cadmium <0.100 / 0.1 Cadmium <0.100 0.1
Calcium <1.00 / 1 Calcium <1.00 1
Chromium <0.100 / 01 Chromium <0.100 0.1
Cobalt <0.100 /0.1 Cobalt <0.100 0.1
Copper <0.100 / 0.1 Copper <0.100 0.1
Iron <125 / 1.25 Tron <125 1.25
Lanthanum <0.100 / 0.1 Lanthanum <0.100 0.1
Lead <0.10¢/ 0.1 Lead <0.100 0.1
Lithium <0.3¢0 0.3 Lithium <0.300 0.3
Magnesium <100 1 Magnesium <1.00 1
Manganese <@.100 0.1 Manganese <0.100 0.1
Molybdenum £0.100 0.1 Molybdenum <0.100 0.1
Nickel /<0.100 0.1 Nickel <0.100 0.1
Palladium / <0.200 0.2 Palladium <0.200 0.2
Phosphorus /  <0.500 0.5 Phosphorus <0.500 0.5
Potassium 22.8 12.5 Potassium 17.1 12.5
Selenium <0.150 0.15 Selenium <0.150 0.15
Silicon <0.500 0.5 Silicon <0.500 0.5
Silver / <0.100 0.1 Silver <0.100 0.1
Sodium / 179 6.25 Sodium 181 6.25
Strontiuny’ <0.125 0.125 Strontium <0.125 0.125
Sulfur / 13.6 0.5 N Sulfur 14.0 0.5
Thalliyn <0.250 0.25 : Thallium <0.250 0.25
Thorfum <0.375 0.375 e Thorium <0.375 0.375
Tir/ <0.125 0.125 o Tin <0.125 0.125
Thanium <0.100 0.1 Titanium <0.100 0.1

ungsten <0.250 0.25 i Tungsten <0.250 0.25
Uranium <2.50 2.5 iy - Uranium <2.50 2.5
Vanadium <0.100 0.1 Vanadium <0.100 0.1
Yttrium <0.100 0.1 S Yittrium <0.100 0.1
Zinc <0.100 0.1 Zinc <0.100 0.1
Zirconium <0.100 0.1 — Zirconium <0.100 0.1

Page 7 of 21 . Page 8 of 21
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292494

Method: 6010B MOD, 6020 MOD

Sample ID

CSSNA2-1A

Client: Division 20

Date Received: 01/24/Q

SRR: 30286

Task Order:

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 01 /
Bismuth <0.250 025 /
Boron <0.500 0.5/
Cadmium <0.100 of
Calcium <1.00 /1
Chromium <0.100 /0.1
Cobalt <0.100 / 0.1
Copper <0.100 / 0.1
Iron <1.25 / 125
Lanthanum <0.100  / 0.1
Lead <0.100 / 0.1
Lithium <0.300 / 0.3
Magnesium 339 / 1
Manganese <0.100 0.1
Molybdenum <0100 0.1
Nickel <@.100 0.1
Palladium £0.200 0.2
Phosphorus / <0.500 0.5
Potassium / <125 12.5
Selenium <0.150 0.15
Silicon <0.500 0.5
Silver / <0.100 0.1
Sodium  / 152 - 6.25
Strontium / <0.125 0.125
Sulfur / 11.6 0.5
Thalliugh <0.250 0.25
Thorifm <0.375 0.375
Tin/ <0.125 0.125
Tianium <0.100 0.1
YTungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yittrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1

Page 9 of 21
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292495

Method: 6010B MOD, 6020 MOD

99
Sample ID

CSSNA2-1B ]

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
Calcium 1.08 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.25 1.25
Lanthanum <0.100 0.1
Lead <0.100 0.1
Lithium <0.300 03
| Magnesium 3.46 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium <0.200 0.2
Phosphorus <0.500 0.5
Potassium <12.5 12.5
Selenium <0.150 0.15
Silicon 1.51 0.5
Silver <0.100 0.1
Sodium 138 6.25
Strontium <0.125 0.125
Sulfur 11.7 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292496

Method: 6010B MOD, 6020 MOD

Sample ID

CSSNA3-2A

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron <0.500 0.5
Cadmium <0.100 0.1
Calcium 1.70 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.25 1.25
Lanthanum <0.100 0.1
Lead <0.100 0.1
Lithium <0.300 0.3
Magnesium 4.13 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium <0.200 0.2
Phosphorus <0.500 0.5
Potassium <12.5 12.5
Selenium <0.150 0.15
Silicon <0.500 0.5
Silver <0.100 0.1
Sodium 140 6.25
Strontium <0.125 0.125
Sulfur 12.7 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292497

Method: 6010B MOD, 6020 MOD

Sample ID/

101

| CSSNA2DA

Client: Divisigh 20

Date Recgived: 01/24/07

Projgct No.: 06002.01.222

RR: 30286

Task Order: 070125-1

Sample Reporting
Analysis Result (mg/L) Lihit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 /| 0.125
Barium <0.100 / 0.1
Beryllium <0.100/ 0.1
Bismuth <0.250 0.25
Boron <0,800 0.5
Cadmium <f4.100 0.1
Calcium /<1.00 1
Chromium / <0.100 0.1
Cobalt /  <0.100 0.1
Copper /  <0.100 0.1
Iron / <125 1.25
Lanthanum / <0.100 0.1
Lead / <0.100 0.1
Lithium / <0.300 0.3
Magnesiufn 3.30 1
Manganése <0.100 0.1
Molybdenum <0.100 0.1
Nickél <0.100 0.1
Palfadium <0.200 0.2
Pl{osphorus <0.500 0.5
fotassium <12.5 12.5
o YSelenium <0.150 0.15
\b\ Silicon <0.500 0.5
\ Silver <0.100 0.1
C Sodium 139 6.25
Strontium <0.125 0.125
& Sulfur 11.9 0.5
<& Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
/ Tungsten <0.250 0.25
o Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Lab System ID: 292498

Method: 6010B MOD, 6020 MOD

Sample 1D

CSSNA2-2B

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

i Sample Reporting
e Analysis Result (mg/L) | Limit (mg/L)
% Aluminum <1.00 1
. Antimony <0250 0.25
e Arsenic <0.125 0.125
) Barium <0.100 0.1
Beryllium <0.100 0.1
e Bismuth <0.250 0.25
I Boron <0.500 0.5
o Cadmium <0.100 0.1
. Calcium <1.00 ]
- Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.25 1.25
s, Lanthanum <0.100 0.1
h Lead <0.100 0.1
o Lithium <0.300 0.3
Magnesium 3.18 1
Manganese <0.1 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium <0.200 0.2
Phosphorus <0.500 0.5
Potassium <12.5 12.5
Selenium <0.150 0.15
Silicon <0.500 0.5
Silver <0.100 0.1
Sodium 142 6.25
Strontium <0.125 0.125
Sulfur 12.0 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
1 Page 13 of 21
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292499

Method: 6010B MOD, 6020 MOD

103
Sample ID

l CSSNA2-3X J

Client: Divisio:

Date Recejred: 01/24/07
Projeet No.: 06002.01.222
1 30286

Task Order: 070125-1

Sample L;Zﬁorting
Analysis Result (mg/L) fnit (mg/L)
Aluminum <1.00 / 1
Antimony <0250 Y 025
Arsenic <0.125 / 0.125
Barium <0.100 /' 0.1
Beryllium <0.109° 0.1
Bismuth <0.260 0.25
Boron <0/500 0.5
Cadmium £0.100 0.1
Calcium / <1.00 1
Chromium /  <0.100 0.1
Cobalt /  <0.100 0.1
Copper / <0.100 0.1
Iron / <1.25 125
Lanthanum / <0.100 0.1
Lead / <0.100 0.1
Lithium / <0.300 0.3
Magnefium 1.41 1
Manghnese <0.100 0.1
Mo}ybdenum <0.100 0.1
Nickel <0.100 0.1
alladium <0.200 0.2
Phosphorus <0.500 0.5
Potassium 34.3 12.5
A 0/ [Selenium <0.150 0.15
\ Silicon <0.500 05
Silver <0.100 0.1
\ Sodium 229 6.25
& / Strontium <0.125 0.125
. Sulfur 14.1 0.5
L Thallium <0.250 0.25
Thorium <0.375 0.375
; Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1

SO S UGG S S S
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1 04 ' Sample ID
Sample ID o ) ‘ | CSSNA3-1A ]
[ CSSNA2-3B ] T
B T Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20
T Lab Code: SwRI Date Received: 01/24/07
Lab Code: SwRI Date Received: 01/24/07 —~
Matrix: Liquid Project No.: 06002.01.222
Matrix: Liquid Project No.: 06002.01.222 h ol
Lab System ID: 292500 SRR: 30286 g Lab System ID: 292501 SRR: 30286
N Method: 6010B MOD, 6020 MOD Task Order: 070125-1
Method: 6010B MOD, 6020 MOD Task Order: 070125-1
—~—
S, [ Sample Reporting
Sample Reporting Analysis Result (mg/L) Limit (mg/L)
Analysis Result (mg/L) | Limit (mg/1.) " Aluminum <1.00 1
Aluminum <1.00 1 o . Antimon <0.250 0.25
Antimony <0.250 0.25 T Arsenic : <0.125 0.125
Arsenic <0.125 0.125 EEE e St Barium <0.100 0.1
Barium <0.100 0.1 Beryllium <0.100 0.1
Beryllium <0.100 0.1 T Bismuth <0.250 025
Bismuth <0.250 0.25 - o I Boron <0.500 0.5
Boron <0.500 0.5 Cadmium <0.100 0.1
Cadmium <0.100 0.1 D S Calcium 1.60 1
Calcium 1.01 1 RS - Chromium <0.100 0.1
Chromium <0.100 0.1 Cobalt <0.100 0.1
Cobalt <0.100 0.1 o e Copper <0.100 0.1
Copper <0.100 0.1 ‘ 1 o Iron <1.25 1.25
Tron 13.5 125 D Lanthanum <0.100 0.1
Lanthanum <0.100 0.1 Lead <0.100 0.1
Lead <0.100 0.1 Lithium <0.300 03
Lithium <0.300 0.3 Magnesium 4.14 1
Magnesium 2.31 1 Manganese <0.100 0.1
Manganese 3.38 0.1 Molybdenum <0.100 0.1
Molybdenum <0.100 0.1 Nickel <0.100 0.1
Nickel <0.100 0.1 Palladium <0.200 0.2
Palladium <0.200 0.2 ! Phosphorus <0.500 0.5
Phosphorus <0.500 0.5 e Potassium <12.5 12.5
Potassium 27.6 12.5 Selenium <0.150 0.15
Selenium <0.150 0.15 Silicon <0.500 0.5
Silicon <0.500 0.5 Silver <0.100 0.1
Silver <0.100 0.1 Sodium 138 6.25
Sodium 195 6.25 " Strontium <0.125 0.125
Strontium <0.125 0.125 . Sulfur 12.4 © 05
Sulfur 137 05 - Thallium <0.250 0.25
‘ Thallium <0.250 0.25 . e l— Thorium <0.375 0.375
L Thorium <0.375 0.375 ] Tin <0.125 0.125
o T.in <0.125 0.125 T T Titanium <0.100 0.1
| Titanium <0.100 0.1 Tungsten <0.250 0.25
™. Tungsten <0.250 0.25 Uranium <2.50 2.5
i Uranium <2.50 2.5 - Vanadium <0.100 0.1
L Van?dlum <0.100 0.1 Yttrium <0.100 0.1
s Yttrium <0.100 0.1 Zinc <0.100 0.1
L Zinc <0.100 0.1 Zirconium <0.100 0.1
I Zirconium <0.100 0.1
s Page 16 of 21
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Sample ID
L CSSNA3-3A e S a@)l e ID
- - PW3-7
Lab Name: Southwest Research Institute Client: Division 20 R e : :
Locwe SwRI DucRecevediolgor ~_———-——-Lab Name: Southwest Research Institute Client: Division 20
ab Code: Sw Date Received: 01/24/07
b7 Lab Code: SwRI Date Received: 01/24/07
Matrix: Liquid Project No.: 06002.01.222
- o
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292502 SRR: 30286 B P ——
Lab System ID: 292503 SRR: 30286
Method: 6010B MOD, 6020 MOD Task Order: 070125-1 D )
~4 - - Method: 6010B MOD, 6020 MOD Task Order: 070125-1
Sample Reporting B i
Analxs1s Result (mg/L) Limit (mg/L) S [ — : Sample Reporting
Alupnnum <1.00 1 Analysis Result (mg/L) Limit (mg/L)
Antimony <0.250 e2s 1 7 B Aluminum <1.00 1
Arsgnic <0.125 0.125 N [ Antimony <0.250 0.25
Baruﬁn <0.100 0.1 Arsenic <0.125 0.125
Beryllium <0.100 0.1 e Barium <0.100 0.1
Bismuth <0.250 0.25 Beryllium <0.100 0.1
Boron <0.500 0.5 R Bismuth <0.250 025
g:;icr;:llum <gé20 Oil — i Boron 1.04 0.5
m . Cadmium <0.100 0.1
Chromium <0.100 or | 7 B S —— Calcium 1.10 1
Cobalt <0.100 0.1 ] o Chromium <0.100 0.1
Copper <0.100 0.1 Cobalt <0.100 0.1
Iron <1.25 1.25 B Copper <0.100 0.1
Lanthanum <0.100 0.1 ] Iron <1.25 1.25
Lead <0.100 0.1 T Lanthanum <0.100 0.1
Lithium <0.300 0.3 — N Lead <0.100 0.1
Magnesium 5.74 1 Lithium <0.300 0.3
Manganese <0.100 0.1 D Magnesium <1.00 1
Molybdenum <0.100 0.1 - - . Manganese <0.100 0.1
E;lclkzl <0.100 0.1 Molybdenum <0.100 0.1
adium <0.200 0.2 . R Nickel <0.100 0.1
Phosphorus <0.500 0.5 Palladium <0.200 0.2
Potassium 23.7 12.5 o Phosph 0.500 0.5
‘ phorus <0. .
Sgl‘emum <0.150 0.15 Potassium 122 12.5
S?hcon 0.776 0.5 Selenium <0.150 0.15
Silver <0.100 0.1 . Silicon 13.1 0.5
Sodlugl 207 6.25 5 Silver <0.100 0.1
Strontium <0.125 0.125 Sodium 217 6.25
Sulfur 18.6 0.5 e Strontium <0.125 0.125
Thalli ;
ium <0.250 0.25 S Sulfur 21.2 0.5
T%lonum <0.375 0.375 Thallium <0.250 0.25
Tin <0.125 0.125 S Thorium <0.375 0.375
Titanium <0.100 0.1 Tin <0.125 0.125
Tungsten <0.250 0.25 4+ Titanium <0.100 0.1
gram(lilim <02.15(;)0 g? ‘‘‘‘‘‘ I S Tungsten <0.250 0.25
anadium <0. . ' Uranium <2.50 2.5
Yttrium <0.100 0.1 (D E—— Vanadium <0.100 0.1
Zinc <0.100 0.1 Yttrium <0.100 0.1
Zirconium <0.100 0.1 ) 44! I — Zinc <0.100 0.1
Zirconium <0.100 0.1
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292504

Method: 6010B MOD, 6020 MOD

Sample ID

[ $S81-7

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.100 0.1
Beryllium <0.100 0.1
Bismuth <0.250 0.25
Boron 1.14 0.5
Cadmium <0.100 0.1
Calcium 1.70 1
Chromium <0.100 0.1
Cobalt <0.100 0.1
Copper <0.100 0.1
Iron <1.25 1.25
Lanthanum <0.100 0.1
Lead <0.100 0.1
Lithium <0.300 0.3
Magnesium <1.00 1
Manganese <0.100 0.1
Molybdenum <0.100 0.1
Nickel <0.100 0.1
Palladium <0.200 0.2
Phosphorus <0.500 0.5
Potassium 176 12.5
Selenium <0.150 0.15
Silicon 12.1 0.5
Silver <0.100 0.1
Sodium 165 6.25
Strontium <0.125 0.125
Sulfur 24.7 0.5
Thallium <0.250 0.25
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.1
Tungsten <0.250 0.25
Uranium <2.50 2.5
Vanadium <0.100 0.1
Yttrium <0.100 0.1
Zinc <0.100 0.1
Zirconium <0.100 0.1
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Lab Name: Southwest Research Institute

~Lab Code: SwRI
- Matrix: Liquid
" Lab System ID: NA

Method: 6010B MOD, 6020 MOD
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Sample ID

LCS |

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 30286

Task Order: 070125-1

Sample True
Analysis Result (mg/L) | Value (mg/L) Recovery
Aluminum 1.94 2.00 97.0%
Antimony 0.493 0.500 98.6%
Arsenic 2 2.00 100%
Barium 2 2.00 100%
Beryllium 0.0488 0.0500 97.6%
Bismuth NA NA NA
Boron NA NA NA
Cadmium 0.0486 0.0500 97.2%
Calcium 19.9 20.0 99.5%
Chromium 0.191 0.200 95.5%
Cobalt 0.49 0.500 98.0%
Copper 0.245 0.250 98.0%
Iron 1.14 1.00 114.0%
Lanthanum NA NA NA
Lead 0.482 0.500 96.4%
Lithium 4.03 4.00 101%
Magnesium 20.3 20.0 102%
Manganese 0.49 0.500 98.0%
Molybdenum NA NA NA
Nickel 0.481 0.500 96.2%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 20.2 20.0 101%
Selenium 2.05 2.00 103%
Silicon NA NA NA
Silver 0.0486 0.0500 97.2%
Sodium 20.4 20.0 102%
Strontium NA NA NA
Sulfur NA NA NA
Thallium 2.05 2.00 103%
Thorium NA NA NA
Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA
Uranium NA NA NA
Vanadium 0.483 0.500 96.6%
Yttrium NA NA NA
Zinc 0.481 0.500 96.2%
Zirconium NA NA NA
NA- Not Applicable. Page 20 of 21
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Sample ID

PB

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <1.00 1.00
Antimony <0.250 0.250
Arsenic <0.125 0.125
Barium <0.100 0.100
Beryllium <0.100 0.100
Bismuth <0.250 0.250
Boron <0.500 0.500
Cadmium <0.100 0.100
Calcium <1.00 1.00
Chromium <0.100 0.100
Cobalt <0.100 0.100
Copper <0.100 0.100
Iron <1.25 1.25
Lanthanum <0.100 0.100
Lead <0.100 0.100
Lithium <0.300 0.300
Magnesium <1.00 1.00
Manganese <0.100 0.100
Molybdenum <0.100 0.100
Nickel <0.100 0.100
Palladium <0.200 0.200
Phosphorus <0.500 0.500
Potassium <12.5 12.5
Selenium <0.150 0.150
Silicon <0.500 0.500
Silver <0.100 0.100
Sodium <6.25 6.25
Strontium <0.125 0.125
Sulfur <0.500 0.500
Thallium <0.250 0.250
Thorium <0.375 0.375
Tin <0.125 0.125
Titanium <0.100 0.100
Tungsten <0.250 0.250
Uranium <2.50 - 2.50
Vanadium <0.100 0.100
Yttrium <0.100 0.100
Zinc <0.100 0.100
Zirconium <0.100 -0.100

NA- Not Applicable.
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Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 30286

Task Order: 070125-1

&

This report may not be reproduced except in its entirety without the written approval of SwRI.

Lab Name: Southwest Research Institute

el Lab Code: SwRI

"~ Matrix: Liquid

Lab System ID: 292486

-~ --Date Analyzed: 02/01/07

111

Sample ID

[ CSDI-07A

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting .
Analysis Result Limit Units Meth30(;jo
Bromide <1 1 me/L EPA o
C;ﬂoride 150 1 mg/L Eﬁi goo
Fluoride <l 1 mg/L TR
Nitrate N <l 1 mg/L EP o
Nitrite-N ' <l 1 mg/L. g};‘: 200
Phosphate-P <l 1 mg/L EPA 300
Sulfate 1.19 1 mg/L
Sample ID
[ CSSNAI-1A
Lab Name: Southwest Research Institute Client: Diviston 20
Lab Code: SwRI Date Received: 01/24/07
Q :
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292488 SRR: 30286
: -1
Date Analyzed: 02/01/07 Task Order: 070125
Sample Reporting '
Analysis Result Limit Units Method
Bromide <1 1 mg/L EPA 300
Chloride 39.7 1 mg/L EPA 388
Flyoride - 7.18 1 mg/L EPA3
i - <1 1 mg/L EPA 300
Nitrate-N
Nitrite-N - <1 1 mg/L EPA 300
Phosphate-P' <1 1 mg/L EP:’: 388
Sulfate : 35.3 1 mg/L EPA 3

ke e
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N ~ _ Sample ID
ample = = [ CSSNA2-1A ]

| CSSNAI-2A |

Lab Name: Southwest Research Institute Client: Division 20

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

Lab Code: SwRI Date Received: 01/24/07

Lab Code: SwRI Date Received: '01/24/07

Matrix: Liquid Project No.: 06002.01.222
Matrix: Liquid Project No.: 06002.01.222

Lab System ID: 292494 SRR: 30286

Lab System ID: 292490 SRR: 30286

Date Analyzed: 02/01/07 Task Order: 070125-1

Date Analyzed: 02/01/07 Task Order: 070125-1

Xifsntte. 9‘//4/»4 ) |

——‘_

: Sample Reporting
Sample Reporting Analysis Result Limit Units Method
Analy'sis Result Limit Units Method Bromide <1 1 mg/L EPA 300
Bromide <1 1 mg/L EPA 300 Chloride 379 1 mg/L EPA 300
Chloride 40.7 1 me/L EPA 300 - Fluoride 6.24 I mg/L EPA 300
Fl.uoride 7.23 1 mg/L EPA 300 Nitrate-N <1 1 mg/L, EPA 300
Nitrate-N <1 1 mg/L EPA 300 Nitrite-N <1 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA 300 Phosphate-P <1 1 mg/L EPA 300
Phosphate-P <1 1 mg/L EPA 300 . Sulfate 36.1 1 mg/L EPA 300
-|Sulfate 35.9 1 mg/L EPA 300
Sample ID Sample ID
* CSSNAL3A - | CSSNA3-2A
1 Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20
L
H. Lab Code: SWRI Date Received: 01/24/07 - Lab Code: SwRI Date Received: 01/24/07
b .
' Matrix: Liquid Project No.: 06002.01.222 —  Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292492 SRR: 30286 Lab System ID: 292496 SRR: 30286
% Date Analyzed: 02/01/07 Task Order: 070125-1 Date Analyzed: 01/31/07 Task Order: 070125-1
%u
w"ﬁ Sample Reporting , Sample Reporting
e Analysis Result Limit Units Method Analysis Result Limit Units Method
T Bromide <1 1 mg/L EPA 300 Bromide <1 1 mg/L EPA 300
L. Chloride 54.9 1 mg/L EPA300 | & Chioride 45.5 L mg/L EPA 300
1) Fluoride 6.33 1 mg/L EPA 300 Fluoride 7:48 1 mg/L EPA 300
15 Nitrate-N <1 1 mg/L EPA 300 Nitrate N <l 1 meg/L EPA 300
al. Nitrite-N <1 1 mg/L EPA 300 Nitrite-N <1 1 mg/L EPA 300
L PhosphateP ) 1 me/L EPA 300 Phosphate-P <1 1 mg/L. EPA 300
L - Sulfate 422 ] mg/L EPA 300 Sulfate 36.6 1 mg/L EPA 300
Wl
ih -
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Lab System ID: 292499

Date Analyzed: 01/31/07

Sample ID

CSSNA2-3A

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting | | 7
Analysis Result Limit Units Method ~
Bromide <1 1 mg/L EPA 300
Chloride 66.5 1 mg/L EPA 300 B -
Fluoride 7.89 1 mg/L EPA300 | -
Nitrate-N <1 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA300 |
Phosphate-P <1 1 mg/L EPA 300 -
Sulfate 42.6 1 mg/L EPA 300
Sample 1D B
| CSSNA2-2A
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 01/24/07 -
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292497 SRR:30286 3
Date Analyzed: 01/31/07 Task Order: 070125-1
R
—
Sample Reporting .
Analysis Result Limit Units Method o
Bromide <1 1 mg/L EPA 300
Chloride 429 1 mg/L EPA 300 -
Fluoride 6.63 1 mg/L EPA 300 S .
Nitrate-N <1 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA 300 [
Phosphate-P <l 1 mg/L EPA 300 By -
Sulfate 36.2 1 mg/L EPA 300

XA £

Lab Code: SwRI

Matrix: Liquid

Lab System ID: 292501

. Date Analyzed: 01/31/07

Lab Name: Southwest Research Institute

115

Sample ID

CSSNA3-1A

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting
Analysis Result Limit Units Method
Bromide <l 1 mg/L EPA 300
Chloride 43.5 i mg/L EPA 300
Fluoride 6.70 1 mg/L EPA 300
Nitrate-N <1 1 mg/L " EPA 300
. Nitrite-N <1 1 mg/L EPA 300
Phosphate-P <1 1 mg/L EPA 300
Sulfate 36.8 1 mg/L EPA 300
Sample ID
| CSSNA3-3A I E
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 01/24/0»7
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292502 SRR: 30286
Date Analyzed: 01/31/07 Task Order: 070125-1
Sample Reporting
Analysis Result Limit Units Method
Bromide <1 1 mg/L EPA 300
Chloride 75.4 1 mg/L EPA 300
Fluoride 11.7 1 mg/L EPA 300
Nitrate-N 1.89 1 mg/L EPA 300
Nitrite-N <1 1 mg/L EPA 300
Phosphate-P <1 1 mg/L EPA 300
Sulfate 53.8 1 mg/L EPA 300

Skt Yl fo)
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Lab System ID: 292503

Date Analyzed: 01/31/07

Sample ID

[ PW3-7

Client: Division 20

Date Received: 01/24/07
Project No.: 06002.01.222
SRR: 30286

Task Order: 070125-1

Sample Reporting

Analysis Result Limit Units Method -

Bromide <l 1 mg/L EPA 300

Chloride 149 1 mg/L EPA 300

Fluoride . 9.40 1 mg/L EPA 300

Nitrate-N . 2.49 1 mg/L EPA 300

Nitrite-N <1 1 mg/L EPA 300

Phosphate-P <1 1 mg/L EPA 300

Sulfate 56.7 1 mg/L EPA 300

Sample ID
SS1-7
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 01/24/07
Matrix: Liquid Project No.: 06002.01.222
Lab System ID: 292504 SRR: 30286
Date Analyzed: 01/31/07 Task Order: 070125-1
Sample Reporting

Analysis Result Limit Units Method

Bromide <1 1 mg/L EPA 300

Chloride 182 1 mg/L EPA 300

Fluoride 7.54 1 mg/L EPA 300

Nitrate-N 2.01 1 mg/L EPA 300

Nitrite-N <1 1 mg/L EPA 300

Phosphate-P <1 1 mg/L EPA.300

Sulfate 41.5 1 mg/L EPA 300
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FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

" A. TO BE COMPLETED BY DIVISION 20 PERSONNEL

Requester: XJ\\;A He Request Date: ‘f/éw/)V
Project No.:_ 20 (60U (1 3272 Phone No.:_ ¥ S16Y
Description of Work Requested: TC  Fea Aaens

F~ W0~ Cl- <o =
7 > ¥ 7 7

O Optical Microscopy O SEM O Hardness O Profiiometer O Auger O Other

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance
Program which addresses requirements of 10CFR50, Appendix B. Personnel performing this work shall
be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test
and analysis methods shall be documented by approved procedures or recognized, standard methods.
Measuring and test equipment shall de calibrated and controlled according to0 CNWRA and SwRI

Nuclear QA program requirements.

Sample ldentification P
¢ Cone i, 0 f SS £ &

N Descriptiop
i ‘/M[/"«?M{ on J"//f/té ad f"C(iﬂé/(
rc

;{,.v/)m .

The Sobofrn creg dyaim conalyiy o é@cm« s

>
B. TO BE COMPLETED BY DIVISION PERFO WORK!
O Optical Microscopy O SEM O Hardness D Profilometer O Auger O Other
Person Assigned: Signature:
Division: Date:

Make, Model & Serial No. of Equipment Used (afzach list if necessary):

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (1f Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The photographs
themselves need not be signed). If error occurred during entry, do not erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.

ks Ha #27/)
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SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
2. Southwest Research Institute 72 Weeks
m & Chemistry and Chemical Engineering Division 3 Weeks
23 6220 Culebra Road Other: ¥
£ < San Antonio, Texas 78238-5166
Client Purchase Order/Other ID Site/Zone ID SwRI muoz.mnn R \_u/
¥ %;)(D fn X-bhto QN\ /
© Analyses Requested W S n.nn\” W
- REMARKS
£ g x Preservation /
a = _f a =HCl to pH <2 uf
m m el 2 _ b = HNO; to pH <2
2 2 g | 2 Ms 2 p ) ¢ =H;S0, to pH <2
8§ 8 g | > 8 ==z Qb AMocles~ d = NaOH to pH >12
mﬁm my m m 3|3 @ = Cool (4°C£2°C) &
— -3 = i
Sample ID SE 3 S 3|2 |€¢* f = Other (specify)
. AFsH)
face 2,0 855 [ efor [Joreen| 2 _ 4
-~
ev:.f‘ j.h.—;v ,Wﬂ.v .\—1 lt—\ F\ .\ M -~
Matrix Types: Sample Types: Relinquished by (Print/Signature) Dal Time SwRi Project#: ) ‘
A - Air D - Duplicate m \ v \ . o
B - Biota ER — Equipment Rinsate \Nn.‘ o ) A _ vauy Hafur | 150~ | 20. 0600201 222 i
D - Dust ES - Environmental Sample Received by (Print/Signaftre \ Dhte Time Received by SwRI Lab: 0
E — Emission/Stack FB - Field Blank (Signature) “
L - Liquid FD - Field Duplicate ;
P — Product MS — Matrix Spike Relinquished by (Print/Signature) Date Time !
Sd - Solid MSD - Matrix Spike Dup
S - Soil T8 - Trip Blank Date Time :
SED - Sediment : :
T - Tissue Received by (Print/Signature)} Date Time
W - Water Samples Disposed: !
WP - Wipe Date Time
Temp: Therm #: ;
Comments: Relinquished by {Print/Signature} Date Time : :
Samples Disposed by: :
Div01 COC FRM-010 (Rev 1/Nov 05) Page of
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FO,RM COR REOUESTWG WORK FROM OTHEk. Dms'ous e

A TO BE COMPLETED BY DIVISION 20 PERSONNEL

Request Date:___ ‘/j?ﬂ ) 7
JPhobpe No.: KS)SGy

Requester: \Q\r\ua “6
Project No.:_ 20 -DLOp2-01  32¢
Description of Work Requested:

Cam P Jede ECf' AAM’\; (it

O Optical Microscopy O SEM O Hardness O Profilometer O Auger O Other

QUALITY REQUIREMENTS: The work requesied is governed by the CNWRA Quality Assurance
Program which addresses requirements of 10CFR50, Appendix B. Personnel performing this work shall
be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test
and analysis methods shall be documented By opproved procedures or recognized, standard methods.
Measuring and test equipment shall be calibrated and controlled occording to CNWRA and SwRI
Nuclear QA program requirements.

Sample 1dentification
?oze Y’!LD A
Poac No £ CS

Descriptiop

B. TO BE COMPLETED BY DIVISION PERFORMING WORK?
© Optical Microscopy O SEM O Hardness D Profilometer 0 Auger O Other

Person Assigned: Signature:
Division: Date:

Maske, Model & Serial No. of Equipment Used (aftach list if necessary):

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (1f Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The photographs
mlves peed pot be signed). If error occurred during entry, do not erase or overwrite, but
strikeout with single line, initia] and date, and then reenter correct information.

Nt

€/2Y°)

. DATE:

121

MEMORANDUM
ihua He TZQ tesdy, Porry
T A I A

Mike Dammann f {/7_, 2o

Project No.: 06002.01.222

Task Order: 070423-4

SRR: 30622 _

Samples Received: April 20, 2007

Analysis of liquid samples for Metals by ICP.

Raw data and nuclear safety documentation for this project
are archived in Division 20 records control and Division 01 QA.

June 4, 2007

Enclosed, please find the sample results for the analyses referenced above.

The analyses performed comply with the SWRI Program Quality Plan, Document No. PQP-
Nuclear Rev. 1, 10CFR 50 Appendix B, 10CFR 21, and 01-QPP-015 Revision 5.

If there are any questions, please feel free to contact me by voice mail at 522-5428 or by fax at
522-3649. I look forward to our continued analytical support of your projects.

Mike Damipann
/ -

Manager, Inorgapic Group

Manager, Div. 01 Quality Assurance

MU thonrte. 2o/




Lab Code: SwR1
Matrix: Liquid
Lab System ID: 295397

Method: 6010B

Lab Name: Southwest Research Institute

Sample ID
Pore Water BCS

—

Client: Division 20

Date Received: 04/20/07 L
Project No.: 06002.01.222
SRR #: 30622

Task Order #: 070423-4

- Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
- Aluminum <1.25 1.25
Antimony <0.250 0.25
Arsenic <0.125 0.125
Barium <0.125 0.125
Beryllium <0.125 0.125
« Bismuth <0.25Q 0.25
’/—(9— C"’LC“”"LQ Boron 1.49 0.5
ﬂu/;/ A Cadeuum <0.125 0.125
S e ean ~—2>{Calcium 7.66 1.25
) Chromium <0.125 0.125
‘ Wladé@ﬁ‘ﬂq Cobalt <0.125 0.125
< ) M Copper <0.125 0.125
w» é\,( Iron <1.25 1.25
%,&/ﬂ Lanthanum <0.125 0.125
Lead <0.125 0.125
] Lithium <0.250 0.25
C"”[C“"{“)"Ze‘é . ‘/r—ﬁ Magnesium 3.08 1.25
4 Manganese <0.125 0.125
i [;VV&( Le Molybdenum <0.125 0.125
Nickel <0.125 0.125
Ao £ W Palladium <0.250 0.25
Phosphorus <0.500 0.5
(2/(;/(\, M Potassium <12.5 12.5
Selenium <0.125 0.125
\ |Silicon 6.87 1.25
Auning. oLV Silver <0.125 0.125
V' 5 [Sodium 122 6.25
. d/ o~ i Strontium <0.125 0.125
)ﬁﬁ ___=—{Sulfur 10.9 0.5
B Thallium <0.250 0.25
S/Q/Q fgg Thorium <0.375 0.375
e Tin <0.125 0.125
— R Titanium <0.125 0.125
/(W calead Tungsten <0.250 0.25
. ) Uranium <2.50 2.5
L f)ﬁ}%\?\/\ Vanadium <0.125 0.125
Yttrium <0.125 0.125
Zinc <0.125 0.125
Zirconium <0.125 0.125
Page 1 of 6

This report may not be reproduced except in its entirety without the written approval of SwRI.

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: 295397D

Method: 6010B

123

Sample ID
| Pore Water BCS |

Client: Division 20

Date Received: 04/20/07
Project No.: 06002.0i.222
SRR #: 30622

Task Order #: 070423-4

Orig. Sample Duplicate

Analysis Result (mg/Kg) | Result (mg/Kg) RPD

Aluminum <1.25 <1.25 0.00%
Antimony <0.250 <0.250 0.00%
Arsenic <0.125 <0.125 0.00%
Barium <0.125 <0.125 0.00%
Beryllium <0.125 <0.125 0.00%
Bismuth <0.250 <0.250 0.00%
Boron 1.49 1.50 0.67%
Cadmium <0.125 <0.125 0.00%
Calcium 7.66 7.66 0.00%
Chromium <0.125 <0.125 0.00%
Cobalt <0.125 <0.125 0.00%
Copper <0.125 <0.125 0.00%
Iron <1.25 <1.25 0.00%
Lanthanum <0.125 <0.125 0.00%
Lead <0.125 <0.125 0.00%
Lithium <0.250 <0.250 0.00%
| Magnesium 3.08 3.10 0.65%
[Manganese <0.125 <0.125 0.00%
Malybdenum <0.125 <0.125 0.00%
Nickel <0.125 <0.125 0.00%
Palladium <0.250 <0.250 0.00%
Phosphorus <0.500 <0.500 0.00%
Potassium <12.5 <12.5 0.00%
Selenium <0.125 <0.125 0.00%
Silicon _6.87 6.80 1.02%
Silver <0.125 <0.125 0.00%
Sodium 122 128 4.80%
Strontium <0.125 <0.125 0.00%
Sulfur 10.9 10.9 0.00%
Thallium <0.250 <0.250 0.00%
Thorium <0.375 <0.375 0.00%
Tin <0.125 <0.125 0.00%
Titanium <0.125 <0.125 0.00%
| Tungsten <0.250 <0.250 0.00%
Uranium <2.50 <2.50 0.00%
Vanadium <0.125 <0.125 0.00%
Yittrium <0.125 <0.125 0.00%
Zinc <0.125 <0.125 0.00%
Zirconjum <0.125 <0.125 0.00%

Page 2 of 6

This report may not be reproduced except in its entirety without the written approval of SWRI.
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Sample [D
L Pore Water BSS

Sample ID
1

| Pore Water BSS

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

Lab Code: SwRI Date Received: 04/20/07 S Lab Code: SwRI Date Received: 04/20/07

Matrix: Liquid Project No.: 06002.01.222 Matrix: Liquid Project No.: 06002.01.222

Lab System ID: 295398 SRR #: 30622 Lab System [D: 295398S SRR #: 30622

Method: 6010B Task Order #: 070423-4 Method: 6010B Task Order #: 070423-4

Sample Reporting - - Orig. Sample Spike Spike
Analysis Result (m Limit (mg/L) Analysis Result (mg/L) | Result (mg/L) | Added (mg/L Recovery
Alu{ninum <1.25 1.25 i o Aluminum <1.25 48.9 50.0 97.8%
Antlmy <0.250 0.25 o Antimony <0.250 12.5 12.5 100.0%
Arsch <(0.125 0.125 - Arsenic <0.125 51.2 50.0 102.4%
i gam;;P zg;;; gi;g - Barium <0,125 50.8 50.0 101.6%
. eryllium . . Beryllium <(0.125 .26 . .8%
7& calCum a el gismuth <(2).3§o 00.255 Bisouth NA ;IA ;11.5 1013: *
oron . . Boron NA NA NA NA
é’ééj Una mw«ﬁ&&éb‘h Cad{nium <0.125 0.125 Cadmium <0.125 1.24 1.25 99.2%
Calcxur'n 11.3 1.25 Calcium 11.3 498 500 97.3%
V‘? fh( W M Chromium <0.125 0.125 - Chromium <0.125 4.87 5 97.4%
Cobalt <0.125 0.125 - Cobalt <0.125 12.6 12.5 100.8%
Copper <0.125 0.125 Copper <0.125 6.29 6.25 100.6%
ﬂ«(C wé g 0 Iron <125 1.25 o iron <1.25 29.2 25.0 116.8%
C . Lanthanum <0.125 0.125 Lanthanum NA NA NA - NA
_ WL[ 62 L.eat‘:l <0.125 0.125 L o Lead <0.125 12.4 12.5 99.2%
Tl ¢ Lithium <0250 025 Lithium <0250 101 100 101.0%
———|Magnesium 3.60 1.25 - - Magnesium 3.60 497 500 98.7%
Aie Lo Manganese <0125 0.125 Manganese <0.125 125 12.5 100.0%
. Molybdenum <0.125 0.125 - Molybdenum NA NA NA NA
oot L f A Nickel <0.125 0.125 Nickel <0.125 122 125 97.6%
Palladium <0.250 0.25 Palladium NA NA NA NA
$o W ]l:hosp}.lorus <0.500 0.5 — Phosphorus NA NA NA NA
otas§|um <12.5 12.5 Potassium <12.5 497 500 99.4%
Selenium <0.125 0.125 ~ S Selenium <0.125 53.2 50.0 106.4%
S f ,{)Vf Silicon 9.38 1.25 Silicon NA NA NA NA
:xl‘\j/?r <(;.21925 (212255 — - Silver <0.125 1.30 1.25 104.0%
odium . Sodium 129 627 500 99.6%
¢ 0%15\/\ :trlofuntium <<1).1135 061? - Strontiam NA NA NA NA
— |Sulfur . . Sulfur NA NA NA NA
ww\fby%\f\/l Thallium <0.250 0.25 — Thallium <0.250 52.8 50.0 105.6%
Thorium <0.375 0.375 Thorium NA NA NA NA
Tin <0.125 0.125 Tin NA NA NA NA
Titanium <0.125 0.125 B Titanium NA NA NA NA
Tungsten <0.250 0.25 Tungsten NA NA NA NA
Uraniu.m <2.50 2.5 - Uranjum NA NA NA NA
Vanadium <0.125 0.125 Vanadium <0.125 12.4 12.5 99.2%
Yttrium <0.125 0.125 - - Yittrium NA NA NA NA
Zinc i 0.475 0.125 o Zinc 0.475 12.8 12.5 98.6%
Zirconium <0.125 0.125 T Zirconium NA NA NA NA
Page 3 of 6 o s NA - Not Applicable. Page 4 of 6
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Sample Reporting Sample True

- Analysis Result (m Limit (mg/L) Analysis Resutt (mg/L) | Value (mg/L) Recovery
Aluminum <1.25 1.25 Aluminum 1.96 2.00 98.0%
Antimony <0.250 0.250 Antimony 0.503 0.500 100.6%
Arsenic <0.125 0.125 Arsenic 2.04 2.00 102.0%
Barium <0.125 0.125 Barium 2.04 2.00 102.0%
Beryllium <0.125 0.125 Beryllium 0.0504 0.0500 100.8%
Bismuth <0.250 0.250 Bismuth NA NA NA
Boron <0.500 0.500 Boron NA NA NA
Cadmium <0.125 0.125 Cadmium 0.0494 0.0500 98.8%

- Calcium <1.2§ 1.25 Calcium 19.7 20.0 98.5%

Chromium <0.125 0.125 Chromium 0.194 0.200 97.0%
Cobalt <0.125 0.125 - Cobalt 0.502 0.500 100.4%
Copper <0.125 0.125 - Copper 0.249 0.250 99.6%
Iron <1.25 1.25 Iron 1.17 1.00 117.0%
Lanthanum <0.125 0.125 Lanthanum NA NA NA
Lead <0.125 0.125 Lead 0.490 0.500 98.0%
Lithium <0.250 0.250 Lithium 4.01 4.00 100.3%
Magnesium <1.25 1.25 Magnesium 20.0 20.0 100.0%
[Manganese <0.125 0.125 [Manganese 0.500 0.500 100.0%
Molybdenum <0.125 0.125 Molybdenum NA NA NA
Nickel <0.125 0.125 Nickel 0.493 0.500 98.6%
Palladium <0.250 0.250 Pailadium NA NA NA
Phosphorus <0.500 0.500 Phosphorus NA NA NA
Potassium <12.5 12.5 Potassium 19.5 20.0 97.5%
Selenium <0.125 0.125 Selenium 2.07 2.00 103.5%
Silicon <1.25 1.25 Silicon NA NA NA
Silver <0.125 0.125 Silver 0.0501 0.0500 100.2%
Sodium <6.25 6.25 Sodium 20.0 20.0 100.0%
Strontium <0.125 0.125 Strontium NA NA NA
Sulfur <0.500 0.500 Sulfur NA NA NA
Thallium <0.250 0.250 Thallium 211 2.00 105.5%
Thorium <0.375 0.375 Thorium NA NA NA
Tin <0.125 0.125 Tin NA NA NA
Titanium <0.125 0.125 Titanium NA NA NA
| Tungsten <0.250 0.250 Tungsten NA NA NA
Uranium <2.50 2.50 Uranium NA NA NA
Vanadium <0.125 0.125 Vanadium 0.496 0.500 99.2%
Yittrium <0.125 0.125 Ytirium NA NA NA
Zine <0.125 0.125 Zinc 0.499 0.500 99.8%
Zirconium <0.125 0.125 Zirconium NA NA NA
NA - Not Applicable. Page 6 of 6 NA - Not Applicable. Page 5 of 6

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: PBW-D25H1 / D27H1

Method: 6010B

Sampieigh VvV ¥

| Prep Blank

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR #: 30622

Task Order #: 070423-4

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: LCSW-D25H]1

Method: 6010B

127

Sample ID

Lab Control

Client: Division 20

Date Received: NA
Project No.: 06002.01.222
SRR #:v 30622

Task Order #: 070423-4

This report may not be reproduced except in its entirety without the written approval of SwRI.
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Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Lab System ID: 295395

Date Analyzed: 05/15/07

Sample ID

L Pore Water ACS

Client: Division 20

Date Received: 04/20/07

Project No.: 06002.01.322

SRR #: 30621

Task Order #: 070423-3

Analvsi Sample Reporting
nalysis R o .
R <6051;1t Limit Units Method
: 0.1 /L,
Chloride 254 0.2 L EPA 300
Fluoride 5.72 o1 mg/L EPA 300
Nitrate-N 0.124 0.1 Egjllj P
Nitrite-N : £ EPA 300
<0.1 0.1 mg/L EP
Phosphate-P <0.1 0.1 A 300
Sulfate 322 0'2 mg/L EPA 300
- : mg/L EPA 300
Sample ID
| Pore Water ASS
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 04/20/07
Matrix: Liquid Project No.: 06002.01.322
Lab System ID: 295396 SRR #: 30621
Date Analyzed: 05/15/07 Task Order #: 070423-3
Sample Reporting
Analysis Result Limit Units Method
Bromide <0.1 0.1 mg/L EPA 300
Chloride 26.5 0.2 mg/L EPA 300
Fluoride 5.92 0.1 mg/L EPA 300
Nitrate-N <(.1 0.1 mg/L EPA 300
Nitrite-N <0.1 0.1 mg/L EPA 300
Phosphate-P <0.1 0.1 mg/L EPA 300
Sulfate 36.2 0.2 mg/L EPA 300

X beraile 7845

A

e

Ao

-

{

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Lab System ID: NA

Date Analyzed: 05/15/07

129

Sample ID

| L.CS 1

Client: Division 20

Date Received: NA
Project No.: 06002.01.322
SRR #: 30621

Task Order #: 070423-3

Sample True

Analysis Result Value Recovery Units

Bromide 404 400 101% mg/L

Chloride 205 200 103% mg/L

Fluoride 95.8 100 95.8% mg/L

Nitrate-N 88.8 90.4 98.2% mg/L

Nitrite-N 120 124 96.8% mg/L

Phosphate-P 189 196 96.4% mg/L

Sulfate 403 400 101% mg/L

Sample ID
[ Pore Water ASS ]
. Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 04/20/07
Matrix: Liquid Project No.: 06002.01.322
Lab System ID: 295396D SRR #: 30621
Date Analyzed: 05/15/07 Task Order #: 070423-3
Orig. Sample Duplicate

Analysis Result Result RPD Units

Bromide <{).1 <0.1 0.00% mg/L

Chloride 26.5 26.5 0.00% mg/L

Fluoride 5.92 5.93 0.17% mg/L

Nitrate-N <0.1 <0.1 0.00% mg/L

Nitrite-N <0.1 <0.1 0.00% mg/L

Phosphate-P <0.1 0.112 200% mg/L

Sulfate 36.2 36.1 0.28% mg/L

)6‘4\4#’*7’5’\ 7/6/17)




Lab Name: Southwest Research Institute

%T— Lab Code: SwRI

‘‘‘‘‘‘‘‘ Matrix: Liquid

¥

~ Lab System ID: NA
+——— Date Analyzed: 05/15/07
| Sample Reporting
Analysis Result Limit Units
. Bromide <0.1 0.1 mg/L
S Chloride <0.1 0.1 mg/L
Fluoride <0.1 0.1 mg/L
—_— Nitrate-N <0.1 0.1 mg/L
il Nitrite-N <0.1 0.1 mg/L
1 Phosphate-P <0.1 0.1 mg/L
A Sulfate <0.1 0.1 mg/L
i — NA- Not applicable

Sample ID

[ PB ]

Client: Division 20

Date Received: NA
Project No.: 06002.01.322
SRR #: 30621

Task Order #: 070423-3
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