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Initial Scientific Notebook Entry for the Effect of Trace Elements Study

Title: Effect of trace elements tests

Tests Performed by: Yi-Ming Pan, Darrell Dunn, Brian Derby, Samuel Ireland.

Objectives: Determine the effect of trace elements on localized corrosion and

stress corrosion cracking of waste package materials

Equipments: Polarization test cell, Solartron SI 1287 potentiostat, Keithley 617

electrometer, CorrWare V2.2 data acquisition software.

Materials: Alloy 22 Heat #2277-8-3175 and Alloy 825 Heat #HH4371F€-:;
"79%/

Measurement Parameters: Current, potential, temperature.

Required Level of Accuracy: Current: = 100 pA, potential: = 100 pV,

temperature: & 2.0°C.

Uncertainty and Sources of Error: The concentration of free lead ion and
chloride complexes may not be experimentally determined. The solution chemistry

will be calculated using OLI Systems Environmental Simulation Program, Version
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Initial Test Matrix for the Effect of Trace Elements
(Polarization Curve Measurements)

— Test # Solution Material Temperature
_ 1 A - 5000 ppm Pb as PbCl, | Alloy 22 95 °C
B 2 A - 5000 ppm Pb as PbCl, | Alloy 825 95 °C
3 B - 0.0349 molal CI” as NaCl| Alloy 22 95 °C
) 4 B - 0.0349 molal CI" as NaCl| Alloy 825 95 °C

Note: Solution preparation
Solution A - 6.7578 g PbCl, (or 0.0243 mole) in 1 liter DT water
- Solution B - 2.0396 g NaCl (or 0.0349 mole) + 0.0052 g HCI (0.000142 mole) in 1 liter DI water

Measure pH for both solutions (pH = 3.94 from simulation).
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SAMPLE ANALYSIS DATA SHEET

while deaerating witk 99, 999% *o

— SoluTioer  cort.vved o be. /rxso/ub/e.

Lab Name: Southwest Research Institute . Client: Division 20
Lab Code: SwRI ived:

w Date Received: 05/31/01 PUCl, pccosvremtents roken pivh  OHRUS Precisism Stamdowd sw® 2833  eok 2/2[0|
Matrix: Liguid . Project No.:  20.01402.571

Work Order: 20293 . - : lA Hew*éd SCO0 0 ®’p DT yoedes %O 15°C.. avd _ held Hene $or 84 hours

| wh.le 6166‘6(‘0/‘":(;13, with 99 9792 /(yz

Lab Lead .
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E;ebp Claoli:lrt] = ;95%%5 vhen Oszetey SN LS R e LLQ 23 S A W @ \
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R 02% — : ; ¢ ¢ :
PBCL2 LOTALIKOL | 162173 3058 added (3.Sllaq 'PbC/‘; Ceretig ved deéserattyg ,maintaiged Temperatuie at 98
Duplicate result 162173 3167 J v ’
RPD 162173 2.20% y «
Spike result 162173 3618 j Jor 5 hours . Aﬂ'\f'&bl ZROT . OHAVS Precision Stpndnd 5;\)’*28/8”3 ('c.,P 3/&/0 J
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Requester: DAMEL ERIeA~D _ Request Date: oslyjor
Project No.:_28. £19e2. 571

Phooe No.:_x544%_

Description of Work Requested: TG Zgalptia of ZbGt setctiven { o) \
)

O Opoieal Microscopy G SEM O Hardoess O Profilometer D Auger & Other

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance .
Program which addresses requiremenis of I6CFRS0, Appendis B. Personnel performing this work shall

be qualified under the CNWRA QA program or equivalently under the SwRi Nustear QA program. Test

and analysis methods shall be documented by approved procedures or recognized, standard methods. \

Measiring and tett equipment shail de calibraled and controlled according 1o CNWRA and SwR/ t
Nuclear QA program requirements.
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Division: 0 Date: M
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— '@ | \

! 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 0ot erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.
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4«12‘%’ —
4 538.26 73.3 73.3 |
g 261,18 39.5 885 :
L 124.59 loc./ 106.3 | \ - Zom - T 4/4.66
|
va knowa PLEl,  olutom 0.2 go.1 J[ \
prep en '73,& /& \
Solotlen Measvrements taken wi'th OHAVS prec/sion Standard. | \
!
s 2993 el 3/2/2 | \

\

T~

&/4fol

LLAlol

il —

Tl
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C/qd/,‘c, Pofacization of C-22 wirh Ab.C| /, 7&9/,:;,9,” cl”
obpective: Serc ps* S5
Specimen’ __Alloy c-22 £00 salk Finish Soecsinen Dilssensivns _on g5 G
wntl 2 PTFE Crevice Washers atltachked at S0ee-os 2227
Prore G104 W% 779047 ol &fv/or
Stas? wt = 38.5)s OHWARVS __ Preci'sive _Stomdacd
£eu v = 33565 si” 2583 ol fol
77
Solorrion | SedecotadPllly s 23115 Ml cor¥ 010164

F Lol of /1M Hol Stochk golotromm + 2000 4 DT #H2

Sty FH= 4725 Fisher Hecvme? P50 wetzy

P{‘abe /3 -6 20-27¢

&
End PH = 5909 s 30 L sfsefoc | SH 00208
CaSUratents taken v, b QYRS Precisiom  Stenderd sﬂ),e 2% 3 el 3/2/0/
Fotentiostat * Soledyen 237
Covnter Electrode 77 /"/g?/
Aeference fFlectode - Fishes  (3-620-52 7 8235325
Temp: I5°C Phecmometer _SWE HIS 170 WA £
Epon © ~3722 V. feshley GU7 A3 IIE
Eor = " 378V ool 2/22/67
Sofvts v Dacrated wedE 79 777 2 ’/z_
Specimen Examlach'n o y;:flb/é/ caf("o{i’m
Dot File C22.42. Co
clish |

A

1.0

23

— c22t2.cor

E (Volts)
o

Lt il

Loyl

Loyl Lol Lo gl Lot

-1.0
- 10°°

108

107

10°® 107° 10 1073 1072

_—
[ (Amps/cm?) 1L___
bfes/or L

T~

T~

T~

T~

T~

sso !

N o A
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Solotion ores’  heated 2000ul of DT +o 9SC ond held thew Jor 24 hovts
LA J ¥ 1

b
while Aea.ero:h\ng Wit 99,939 M, P Sy ermometes SNV _F23-323 cal 72/21f00 , _ S
- added l3.5‘003 Pbcl, Lor® LI3RO! 3 OHAUS _Precision Staade.rd o 120
b
s 2853 cal 3Yefot | contiaved deoscating while maintalniss femp - 110 N
\ M
ar 95°C  for 5 hours y Then £iltered solotiern ar R _— 100 >
N y = -49.962x + 215.45
_ 90 ™ R? =0.9999
- N
Solovion LSE Test — Free Cl  concentrotion L 8 ™ :
! ~ e runt '
: N run 2
objective: measvre C€1° _concentcotion  usi ng Wall Stonderd solvtions L B0 ) avr;
7 ¢ ) R —Linear (avg)
Meter: Hecymetr 250  Fisher Sclentifie sw* 37240 cad _7/20/00 f — ®0
Electrode X Microeledtiodes Iwe MIT-200 =" 42992 L °0 S
™,
Refecerce | Fishesr  [3-620-51 __ zw> §07729% o “
Stock solytiew! 3.55g Nal]| + 500 4d DI #,0 4306.9 Ppea cr _ 30
) Y = |
consecutive /2 ratio dilutions ’ Lot OIOILG Y — 202 22 24 26 28 3 3.2 3.4 36 38
‘ | log(ppm)
Scale : owavs Precision Standecd S 2583  cal  32[of D ey
{MM/
_ Rvn 1 Rvn 2 o
Soln Ppm Cl mV %
[ 4304.90 32. 35.2 | <l Pom = 672,62 pprn

2153.9YS” ¥z 50.2, \

¢
1026,72 £3.0 24.0 ‘ \

538,36 7%.9 72.3 \

269.1% 74.0 P, 1 \

S T S AV IN

/39.59 103.0 169.73 \

fbéb solotion 73.4 8.2 ‘ \

—_ -

——

é//?/ﬂ/ ‘: ///? 2y,
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Cyelic Folarization of C2D wivh PhCl, |, 3I00ppm P, /100ppen 1

oh{ecﬂoe-' See 'p%# 5

Specisga Alloy 22 bOO i+ Finish Speeimes Dimessions om pit b
with. 2 PTFE Crevice Washers pMrinched ot 50sw-on psing
Protn 8194 i)™ 314047 cal  4/fdfo
Stout uwt= 3%, 679 OHARYS  Precision Standes d
Ewd _wr= 384G w2853 cad _3/2/1
Solution! orep on pg # ¢ Solotton Deancoted wivh $9.999% Py
Steat PH= 4.954 Frshker Aecomet SO meter
Ewo PH =509% s 3940 0.l Pleofoo

Probe [3-020-29¢  SA) /100208

?oﬂﬂﬁ‘o.f-ﬁv‘/’ ! Solotron 1287

COUn.'f!(' é/{cf/&d& : PT F’p,a,

Refecesce Electrode: _ Fsher _1B-420-52 ¥ 3238325

Temp: 95°C Sherm  HIZ-170 col 5/3/01

Eeprr ! = 243V Keithley 417 w5374y

Epf Y =677 mV (‘aj Z/Z?//a/

R
—_— 1.0 —
C22 alloy in

— PbCI2 solution @95C —— c22t3.cor ‘
T I
—_ 0.5 L
— S o -
L i

— f
e -0.5 - —
. 1.0 L teil L tartid Lol e Lol Lot Lol L

108 107 10® 10° 10 107 102 10
— | (Amps/cm?) —
_ 6/70/’1 “T___
Son= e :

J— I

5_P€c/‘me4 £xam ' Discobrization $ ?t‘*‘f;n% on 29 o,/ 2‘//%@*.

Date File! C22%43 .cor

£/ 20/0/

SriTre e

e Bl —
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| Erertrpctemtat—rest—at 375 m¥ =55 P77y

Solption Prep'  1000m¥ PE H,O * Ik of /M HCL stock solotion heated to ¥5°C

Darrell S. Dunn

and held fon 24 hoors while Jcaerah‘nj. whih 39.99924% , added 417‘/63 PBCI‘,'

— SwRI-CNWRA
Laf# LIBKOL  continued deacrat/ng wnbile mmh/'m!u;.f temp at 75 pr g hovrs — Bldg 57.
r Ext. 6090
Thea A golotio — . N .
en flreced golotion _, ; Cyclic Polarization Specimen

Scale ! Fisker—fromreter  OHRUS Precision Standard 2883 ek 3201

—_— All dimensions +/- 0.003'
Shermromerar® 5"/# G25 3474 CJ 5/23/0/

\ ; - 1.915"
\ : o.25To:
~ j_ 1

\ # 5-40 threads minimum 0.300" deep

b - Special Instructions:

— 1. Machine perpendicular to rolling direction
\ 2. Use low stress machining procedure.
- 3. Return unused material.
\ — 226/
\ Sene Tl —

T

[

|

Em e “dfecpit
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Efectrechem'cel 7esd ot “ 375 mV op C22 in Pbll, }3900’32,123"'
O";/'ec-h‘oe. . See ?3# 5 IZaD'DPMc/
Q:Pcc ‘men t ﬂ//oy czz GO0 ¢ cr__Flaish Specimen Dimeunsions on ',P!# 29 ,

Stoar WT! 12.5/2%

oHAVS

PrecisSion Standard

EwoD wt - [2.500s.

=nw® 28%3

cal 3/2/o1

solotrien ' Prep on ?3#5?8’

Deagrated  with ).

9992 Mo

S'fO’)*?H = 4, ‘/39

Fisher Accome?

7280 metzs

EaAD PH <= 5.09% sV 3490 el 2/ro/o0
Probe 13-620-27¢ s o0 20%
Potentiostat ' Solotrom 12827
Covnter Efectrode !PT F/a_g
Reforence Eloctrode : Fisher  [3-620-52 SM# 238325
Tomp! 9S°C _ thecmometes W 2253429 oot 823/0(
Eopry = 25/ mV [eVhley 607 P aete /4

E;pr z =/ Y

ca// Z/zz/o /

Specimen Exam'’ Mp Lisibl. cozposiori

Data

File:

C.z2el.cot

2 4% hoves 4o 1o |

c22ela,coc

0.00020 1 0.00020 '
cized ‘ i c2zeda,
Clzsfe) - 212576/
0.00015 - I 0.00015 - e ﬁz e
it i i
! L—-—-—'
¢ o,ogmo L 0?010 L
‘ - ; [S— 2 1 [
1 E i ; 13
< i | <
000005 - ! ! 0.00005 -
i
| :
|
0 0
‘ - e
!
\ -0.00005 | . 1 . . ' -0.00005 L : : | :
/ 0 25000 50000 75000 100000 J— 0 25000 50000 75000 100000 [
Time (Sec) Time (Sec)
JR— R
§
{
JE— JEN—
0.0075 0.20 ™
o~ C2zet 1 : Czzelo- ‘
Ghastr |
W ! 0.15 |-
{ 00050 - < © i
€ |
Al 2 h a2 :
$ E L , B B0 ,
3 i 3
¢ " 8
|
ddo2s U <] 1 [S—
0.05 ¥
|
[ [E—
0 . | . 1 | 0! : !
0 25000 50000 75000 100000 T 25000 50000 75000 100000 —_
Time {Sec) Time (Sec) .
—_—

\

\

\'

\

A

\

\

\

4576/

=
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Solvtion Peep’ Aeated 20004l DL H,O to 95°C and beld there for 29 hovrs

whele deacrating ai'th 92.999% Ay 4 Thecmumetes HIE-120 cof 5/3/0/

-~ added /. 639 q PbCl, lor* LI3KOL , OHAVS _ Precishon  Standed. 5)‘7#23'8'3

c/ 3/2/0/, Cortinved Maﬁﬁg, N m‘aﬁv/n/‘az} 7‘3»;0 o ITC
fp2 5 hovrs

- Plltered 10004t sf solotion 2 called sofn A

— odjosted PH with | M HCL Stock solvtlon 4o PH=2.905 Shen

“ﬂ"l""ereé, /'Gma-l‘/h‘n/q .fﬁ/dh‘pn 2 50//7— 3‘ Y

340 7777
w4

A
F;,'Séer' Accomet 950 metwr 5/\5-”3-49052 720/00/ Probe (3-620-25¢ s J160208

Solvtion ISE 7esy , Flee CI__ s0/n B

obljec"h\)ef measore Cl~_Cone  r3ing HWall stondoed s3/e7

Meter ! Aecomer SO Fsher Scigntific sV 334D cal 7/’2"/00

Electvode ! Merogle etodes ZwC ML - 200 Y 42992

Fe/e/,,mce L Filsher  [3-630-51 5/‘)#'3077‘49‘/8/

Stock_solotions! 3.5€0g Nal| + 500 pof DI H,0 LotZol0166

/ ¢ .
Consective 4 ratio dilotiors

scele | OHAYS Jrecision Stasidarsd 5/-/# 2883 pl  H2/o!

. - funl Ron Z
soln 7tm_ C| mV mV
( 4306.%0 7.4 39.7
z 253,95 50-4 53.6
3 (076 .72 A 2.8
Y 538. 36 %0, 9 2.6
7 269. /% 4.0 27.%
& /34.57 (/3.0 3.8
Pocl, colution 7.0 72.7

Ly,

Py A

33

mvV

ISE

120 =

100 N

N y = -49.995x + 218.92

80 T

70 N

¢ run1
m orun2
avg
—Linear (avg)

60 N

50 TN

N
40 .

30

20

Log(ppm)

2 22 24 26 28 3 32 3.4 36 3.8
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C%/or/'oze Cores Fatybr Seasirenen s l/j)7 &/f%y gecf‘fo/%or.e.//.)'

04/?0@06 > Measure c//pr:‘aé Ca};aoﬁq;éﬁmb/‘ Ale. /”/(/z. f’/"ﬁb».r '74';- CAP AesAr

Tnstupe: Waters Calp.o‘//a':y Zon A’M&zcr

/Ve‘/'/oa/ '

/49"317 S:\”'/p /%7‘/04

D 474: ;'/ es . Dg_ﬁ Q C; I8 e il I/)’”Vﬁ /%//e 20 sy S/J?‘E&

'

35

Serple Set: P Ch soletrn witd 14 3

2@& Se# -

Phets solutin_ difhon (Tt TD AL28¢7 )

Unknown

PbCI2 solution spike Cl

6/13/01 3:53:03 PM

Anion Single Method Set

Unknown

PbCI2 solution spike CI

6/13/01 4:03:15 PM

Anion Single Method Set

Sab\f;/e Sert:  PhCle Soltnin 7or 4//oy 22 (Jes# ZD C22¢7)

1 2 | PbCI2, 1:100 ditution Unknown PbCI2 solution for alloy 22 | 6/14/01 11:25:54 AM | Anion Single Method Set

1 1 | PbCI2, 1:100 dilution Unknown PbCI2 solution for alloy 22 | 6/14/01 11:15:42 AM | Anion Singie Method Set |

2 2 | spike Clin 1:100 dilution | Unknown PbClI2 solution for alloy 22 | 6/14/01 11:46:21 AM | Anion Single Method Set

2 1 | spike Cl in 1:100 dilution | Unknown PbCi2 solution for alloy 22 | 6/14/01 11:36:08 AM | Anion Singie Method Set ‘

3 2|10 ppm ClI Unknown PbCI2 solution for alloy 22 | 6/14/01 12:06:44 PM | Anion Single Method Set

3 1110 ppm Ci Unknown PbCI2 solution for alloy 22 | 6/14/01 11:56:33 AM | Anion Single Method Set
Sample Se? - Pbcl Sofutson of 06190/ ( Teur ZO C22 Z3)

2 | PbCI2, 1:100 dilution

Unknown

PbCi2 solution of 061901

6/19/01 3:34:26 PM

Anion Single Method Set

PbCI2 solution of 061901

6/19/01 3:24:13 PM

Anion Single Method Set

PbCI2 solution of 061901

6/19/01 3:54:50 PM

Anion Single Method Set 3

PbCI2 solution of 061901

6/19/01 3:44:38 PM

Anion Single Method Set

PbCi2 solution of 061901

6/19/01 4:15:16 PM

Anion Single Method Set

WIW I NN =

1| PbCI2, 1:100 dilution | Unknown
2 | spike Clin 1:100 Unknown
1| spike Clin 1:100 Unknown
2| 10 ppm Cl Unknown
1[10ppm Cl Unknown

PbCI2 solution of 061901

6/19/01 4:05:04 PM

Anion Single Method Set

1 2 | PbCI2, 1:100 dilution nknown Pblé solution with pH 6/25/1 10:20:36 AM‘ Anion Single Method Set ;
1 1| PbCi2, 1:100 dilution | Unknown PbCI2 solution with pH 3 | 6/25/01 10:10:24 AM | Anion Single Method Set ™~
2 2 | Spike Clin 1:100 Unknown PbCi2 solution with.pH 3 | 6/25/01 10:40:59 AM | Anion Single Method Set |
- 2 1| Spike Clin 1:100 Unknown PbCI2 solution with pH 3 | 6/25/01 1(737:30:48 AM | Anion Single Method Set”_
3 2| 10 ppmCl Unknown PbCI2 solution with pH 3 | 6/25/01 11:01:25 AM | Anion Single Method Set |
3 1110 ppm Cl Unknown PbCi2 solution with pH 3 | 6/25/01 10:51:11 AM | Anion Single Method Set
'/Pe.rq/y'v’ : Chlorde Conwstrahty Nas Calouleted by in #{[m/»vy 74 area ¢ F Ak chlbr de

POYK’ Gnd Colfafvy wiAh +He Jf Ay stan der d C‘//Wuge SoArtsim

: Chloride Concentration (ppm)
Test Solution
1:100 Dilution Sample Spike Sample
A825t1 1,017 962
C22t1 632 705 —
C2213 962 929
pH3 1242 1152




36 |

Cyelle Polocizotion vsing PT Flag ln PbCl, | 2500 pom 76", (B0pmCl

' . o
_Objective ! See P3 S

.flpec;‘men.' Pr F/o.é, 748 crm Sorfoce Area

Solorien *  Prep on pa®32  soln A, Deerared wite 92.9992 M
Staet PH= 9.792 EAD__PH= 4,720

Poteutiostat ¢ Solofron 1287

Covnter Electrode | PT__F las

Refecence Electrode: fisher  [3-620-52 sw” 8238385

Tenp . 9% Hhey 540# 225 3474 cal 512306,

Phmeter ! Fisher Aecomer F60 mater 39500 pal 7/ 20/p0  Frobe 13-¢20-2% sn)'&//oo.:og
Epret =202 mV Keithley 417 39537415 |

Epr + ~ 169V col  2/22/01

~ Repeated Scan , adfvsted Rome

Dota. Files Pr+Yy, Cor

Ptt5, coc

ey,
/MW

\
\
\
\

sjzel# !
MW
1.5
— Ptt4.cor
1.0 -
z
S05+
lu i
i
0 |
F————ree——
0.5 Lol Lt Loty [ e N [ R
10°® 107 10% 10° 10 10°
I (Amps/cm?)
|
S
2
—— Ptt5.cor
1+ R
0 —
B 3 s
= |
LLI
0 \
-1 Lol sl Lo 1t raind Lol J’IIII(L .
107 10° 10° 10 107 102
| (Amps/cm?)

&27/>/ WAy 44

Feeniele”  Gmgnndl
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94//& Po /ﬂ/r'a'awf/on (/5:'/15 PT F/a-’q pos) /I/a,a/ / /000,Drn,.4 C ]’-

_Qb_f_'gcﬁuz-‘ See ?3#5
_&Clh{eﬂl Pr Plo..a,

7,45 enn fu/.‘ﬂuc Aceo-

Solerion: __L&Y83 MCl  sor® o10/¢C T /000 4X o DE_#,O 12 (1M et srock seln )

Start PH = 4.942

Fsher Accvmet 350 meter | Tobe 13-620-276

EwD  PH = 4226 4.990 % 3940 col _7/s0fp0 |5V 1100208
Seale! O4AVS _ Frecsion Standars 20 2 s'és ol 3/2/60/
Deserated with 99,9792 Ao
Potontiostat | Solotron 1237
Covatrr Electrode ' PT_Flag
Reference Electrode . FiSher [13-620-52 510#'833‘5323‘
lemp' I5°C  gherm I 253974 cul 82351
Ecore * =332 n feithley 417 57 537418
Err 2 25DV el 2/22/01
Dota. Flle: Pttt é,c00
- possible._contamination of Pl
é/ 27/0)
S Frgl o

-39

E (Volts)

— Ptt6.cor

[ IR R

it

Cor eyt (SRR po g |

108

107

10

10°° 10 1073 102
| (Amps/cm?)
Cfz7l0!
ﬁmMg/

Zferfor
e Bl —



40

.
Copllic Polor:zatibn csiuy Pr Flg. /jo MeCl  1000gomcl

ab//éc—h‘ue ! See I;:};‘# s

ffpec/men ! Pr l;/a.Zr 7.‘/8’sz Sviflce  Area.

deaerared with 9777?2 A)L

Solotion’ F2R9G o Nall cor Oro/66 T 2000 pd DT #O
“ sr‘777/f/lj 2]
Stoat PH = #F4E 4. 940

;4‘{5/1‘6/‘ I4ccu;n e? 95—'0 Mele r Pf0be ‘3“620“' 274

Enp PH= 5857 s 3440 cal 7/20/00 s»/# /Hoo20¥
Sceele | OHAVS Precision Siandard 50*2‘383 el 2o/
foteatiostas ! Solotrors /297
Covnter Efec trode ' Pr F/ag,

Referonce Efectrode! Fsher I3-420-52 s/ 8233325
Temep! 95°C __therm sV 9253974 cal E/z3/0/
Etorr ' =168V Hethley &127 skffgwfg
£ pr ' ~ 325l eol 2/2200)
Dok Fille® Tt+ 2CocC
&/z8/0/
St —

e 2
—— Ptt7.cor
[N — 1L
)
o .
T 2
1%}
| L
-1 il vl v vk cavd ool s ceonl g gl Lot
10° 107 107 10 10° 10 10° 107 10"
— | (Amps/cm?)
Ll eelon
L zetoy
gmzfl///
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Sofotions  sent o lead (IC?) ond. ehlofine (IE\ Aaclysis _om ilzs /ol

Solotfon pname

Dato C: le ?g.it?r‘ep . ?g#fes‘l'

A

czz+l.coc

C22+3,cof

13,13
24, 2¢

cz2el.coct
trzela.cor

Pr+y.Cof
Prrs.cor

3%,30
29,36

m (O |0

Ao File A+
Yhis +ime

32, 7

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Nome:

Lab Code:

Matrix:

Waork Order:

Snuthwest Research Institute

SWRI
Liquid

20458

SwR1 ENV CHEM 1B:5225938

JuL 1101

15:2b NO.UIS ¥.US

SOUTHWEST RESEARCH INSTITUTE

Client: Division 20
Date Received: 0625401

Project No:  20.01402.571

-
Client: Division 20 -
Date Received: 00/25/01
- S o st
Projoct No.: 2001402.571 Lab Name: Southwest Rescarch Institute
Lab Code: SwRI
Matsix: Liguid
=5 Toed ] - Waork Order: 20458
Samplc 1D System 3P| Results (mp/l ) |
|Prep Blank <0.005
1.ah Control 0.501 - Lub Chloride
Iruu‘ Value - l?x?;'l%' System JD_| Results (mg/L)
ccovery .. e <th1
A 163528 1838 Lab Contral - 201
Duplicate result 163528 1842 - True Value 200
B o -3 S ST
3 3 A 1635:
! ._}{’_p_:;m‘-“e rosull : :;g; (;"]"3’ ; Dupicatc resull 163528 697
2 163528 0.63%
C 163530 3420 - I;‘:':L result 163528 1039
Duplicute result 163530 3454 i 163528 A0
DRPD :?:: (1) 02-5_:2': 163528 86.5%
_ R3S S B 163529 1080
Duplicate wault 163531 2783 [ C 163530 1223
FRl"f) ::’iz 01(;'_’7 o 163531 980
] X 32 E 163532 1328
Duplicate result 16353 3241
RPD 163532 0.12% i imit: 0.1 my
Spike el 163532 Y158 Q/ 28}6 / - Reporin b{m' -
Spike added 163532 s
Recovery 163532 104.2%

Reporting Limin:

oo -GlBlo{sr

Atefo/

A S

%%/%ﬂ

2ol gy st

FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

"A TO BE COMPLETED BY DIVISION 20 PERSONNEL

Reg . SAM__ERELAND Request Date:_6/25/2¢
Project No.:__20. 01402 . 7.1 Phone No.;_¢ 22973

Description of Work Requested:__Leod ond Chlerl ncentradie

5% imd chloride solotlonss A8,C,DE

O Optical Microscopy 0 SEM O Hardness O Profilometer O Auger 2" 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 analysi hods shall be de d by approved procedures or ized, dard method:
Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI
Nuclear QA program requirements.

Sample Identification Description

B. TO BE COMPLETED BY DIVISION PERFORMING WORK'

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

Person mmMMAL&ﬂm swm:#Lm_L_m Yz
Divisi ol Date: 21

Make, Model & Serjal No. of Equipment Used (attach list if necessary);. IZf ZZM&;

T (zoner V¥ 540.
Software Used (f any): ()TN Jiws 17 Fok 7 Qutzirte Fof0 [asnetr

Standards Used (f any):_Loz#7£0 TN PHE

Photographic Negative bers (If Applicabl

PN

i;‘;z&)mmé &/«/lr

! 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.

éf//p/ﬂ/

e

.43

g’/ﬂ//
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Solotion prep’ heated A0OOmlof DL HO +o 9L cind heid dhere P 29 hovis

Slpdion Frep ! Soln E from {:ju‘/ .

 while Jeaé/a‘ﬂ‘ﬂg T 259252 M, , Yher mome 1=y /178 - 170 Gw/ s/3/0!

~ added excess Pbll

24 hoors  then £litered escess  PBLL,

==
— added (3.515 g Phel, Lo-l’#l./3/401 | OHAVS Preclsion Stondord S0 28%3

QGZ 3/7-/0 /

— deaeceted ot €€ ,,0,,

rherm sW>925347¢ col s/23/er

Contiaved alda.e/a-'h‘aa, wrbnle mﬁvf.-zﬂr."rf femp ot % c /«»’7

5 hoovrs y Then pllowed solotion 75 cool € Siltered Therm W P253979 el S23lor

- Sent <Solns J‘)(om- ’_Pﬁ#-‘f"/ -‘?1;‘*"15’ ..Pa-‘t amn.la,sa‘s/ will /0‘5/ resJlts

below

”aclj'usv‘ed PH with HCl to PH= 0531 , added excess PbL|,

s Y

- Coatisved aleaeraﬁ‘,z‘? G C /m 29 Mpors 1 hen Piltered excess TLCL,

= S

SWK1 ENV LHEM 1U3i022595%8 JUL 11°Ul 10350 NO.VL4 F.Ud

. SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Tab Numg: Southwest Rescarch Institute Client: Division 20
Lab Code: SwRI Date: Received:  07/05/01
Matrix: Liguid

Project No.:  20.0)402.57]
Waork Onles: 20508

lab Quloride

Sample 1D Sysicm 1D | Results (mp/L)
Prep Blank <0.1
Lab Contro! e 199
True Value e 20
| Recovery 99.3%
Pa# 44 163918 8559
Duplicat nosult 163915 8495
RPD 163915 0.75%
Spike result 163915 12872
|_Spike added 163915 4000
Reeovery 163915 107.8%
(P45 163916, 1418
Reporting Limit: 0.1 mg/l.

7//4/& /

Eal n

Data F.ile

3

Cz2247 Cor

Cz22+4+ 38.Coc

ptas

e i

SwRI ENV CHEM 1D:5225938

JuL 11701 15:56 No.U14 P .Uz

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

1ub Name; Southwest Research Institute
Tab Code: SwRI
Matrix: Liguid

Wark Onder: 20508

Client:  Division 20
Date Recuived:  07/15/01

Project No.:  20.01402.571

Jab Lead
Sample 1D System D | Result (ng/l,)
Prep Blunk <0005
Lah Control 0.512
True Value 1.500
Recovery s 102.4%
Pgh 44 163915 1544
Duplicate result 163915 1532
RPD 16391 DI8%
Spike result 16391 2053
Spike added 16391 500
Recovery 16391 101.8%
Pyn 45 163916 3599
Reporting Limit: 0,005 my/l.

HiLf0)
f% |

o o
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C UG/I‘C
/

¢ 3+ -
Polarization of 22 with Pbeh  1S0Cpm Ty 600 pomCl

. A #
olv/ec-h‘ue ! See % 5

Specimen’ Alley 22 GOO g4ir Fiasish Specimen Dimessions en pte
wit 2 PTFE Crevice, Weghers attoched ot SO~y  o5/u3
Proto ér1o04 sf 3r042 4/ &/9 /01
Stmt ot 38.645 ouuvs _Precisionr Staaderdd
Eud ot % sw” 2883 cal 3/2/0/

Solvtion: prep on ﬁ’r‘;@’ Svlotion  deaerated ol th 99 9532 K,

Stent PH < 0O.53/ F.5hor Hfecomet 750 meter
| END PH> % 5//# 2L v ” =/ 20/00
Pobe [3-620-296 _ SA) /00208
Potentioster @ Solotren 1TB7
Covppter Electrede ' Fr F/aﬁ’
Referonce Efectrode’ Filshec (3-£20-52 s 5239325
Temp! G5C  sherm V7 725 374 el Ff23/01

Fiorrt ~98m/
EPz': ~ ISV

Kevhtey &17 sp” 53749/
M Z/Z 2/0 /

- @@pﬂ/‘&f Ma«/}%/4c;‘f on

C22+4.cor =2 Compuvten

Rto. Files ' loe K& vp

C1245.coc -2 pcomplete _Scan

C22%6G COC D incomplere scan " discolocation

2e/o/

"
4%
Zpa:‘men re‘p.«)\:sheé, 4o OD 3,“‘1' Finish i?e?erence Electrode re?IaceqL
busan probe reboilt  Crevice washers attached ot SOm~cy osing., compiies shitdwn
Troto &104 51-3#3/’7'0‘/7 ﬂa/ &/ e/

Mor? Steat wir i 38.38lg QHAYS _Frecision Standerd

22883 col Hf2for

Evd ot

33.35 3¢
J

T g, 44 PP 17
&‘d.ﬂ-

SoloHan prep on

Stont PH= 0,.53) Flsher Hecome? P60 meFted

s 3yy0 ool Heefpo

sn)#/loo::oz

END 24 () 494

Probe 13-610-2%96

Poteatipstet ! Solotcon RE7?

Covnter Electrode

Pr Floo,
7
SKT 30 77949%

call F23/0 1

E_gference F lec+rede Flsher [3-620-51

KC  Aerm™ IS 3974

7‘6M'p:

Mo Leper '~ 3wV
/Vén/ E?r" '3771’” Vv

pelrhley 417 s/* 537418
&4/ Z/zz/o/

Dato. F‘,']eg’ CZZ*?. Cov

éﬂfc:men exom ' Jb  VSble caorrosior

2o/eo/




- Solotion prep! heaved 1000 a8 DL WO 4p 75°C fofd rhece foo 27 howrs

100 i — U)l!: ‘e A-Cd.gfar'f/fg uﬁ‘_‘ﬁ 72 ?792"/7_ v4 ﬁefmawm 5%92;3‘/77 C/ f/z’/ﬂ/
€22 in Pbtl, 2
Czz#7. coc . : - a.dd,e& 5, 4 323 b Q'(':. Lo'f'-ﬂ: L-IBKO( , D#ﬂos ?feCI‘Sl\o/\, 5_‘,.0.“&0.( é_ S’Q ag83
- 7/a/o) }
%JA&VM — i c,aap K/ZA// dVA*I:fUZJ J@a—er’a’a‘/kaq, b/é//( /_;12,;';4 fa/:v/rl/q f?ﬁd[ﬂ Iﬂ"r 5 ,/d(//s
0.75 - !
— = ollowed splorio~ +v  copl ” added  3g,02 0 (GM Stod k HQD “+o
I _ adfosy  PH= .o
P4 4 j
0.50 I~ — Fis her Accometd 350 werve, s 3990 ool 7/20 /o0 proke 13-620-29¢6 _,—,J#//aozos’
7 7+
§ - — - £ Meced  rematatac,  salotien
Neque” ‘ -
n
0.25 — ,

L . 7/3/0f
0 . - el ol —

L — - 5 ) st W/'//J’/’/
. spded——torHote Pty —mr—spioHor—=bove
-0.25 T O I W 1 S B R W W 111 N A R W N T R S W A ATI R N S W R T Y1 B N SRR AAT, _— — heated solutos above while Aea_erc.ﬂ‘\\n& v thew ed 10‘”0'-’5 -P‘ocl?
10° 10°8 107 10 5 4 B 2 _
10 10 10 10 _ pver the covrse of ‘1 hovrs TV Creote o sypel scatvrodedd solotiom
| (Amps/cm?) ’ ’

_ at 9Js°c

— JSCA. Same thermpme for” , scole and Mo oas chove_

T~

T~ T~

T~ T~
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* -
Olqgﬁ‘c, Polart 2aitior a‘/ €22 fa Pbll, ’ ?éoaﬁmﬂ ?51 , /‘{ooﬁm cl

Dbjective * See ,"3¢5 ‘

Specimen' Allpy €22 GO0 ortt  Flnish Specimen DPimension on ,93’6:
' ’ Z7? N
w'th 2 PTFE _ Crevice wiashe/S attached ~brma ot &0 [n-on4  vsing
#
Pioto &loY sd 314047 calt 6/4/0/
start wt i 3| 2/lq OHRYVS  Frecision  Standard

Evd wt' 3] 910, W 2893 ol 3/2/0 1
a ,

solohon ' Drep on m'ﬁ- Hqg Solotion deaerarted b 97 99922 /‘):_

S-I'a,& PH = 2,765 Fisher Hecomet 9SO _nere,

_Ewp PH =447/ s 3940 ead 7 20/b0
Peobe. 13-620- 294 sf//oozog

Potenttostadt ! Solotron (287

Conter Electiode | Tt Flag
Refersmce. Electrode ' Fisher 13-620-52 )" 8233328

Temp' 95°C  dherm _sw 9253474 ok s/i3for

Ecorr ! =286 mY flesrhley/ 617 W 537415

Epe' ~3YOmv el 2/ 22/01

_Dhan Flle: C22+48&.cor

29
Ymow oxam . Crevice cotrosfon om A‘I 'ﬂeed’

\‘yellou} Ae.ooc"* U/ )

\

15 £2Z Ja PhCt,
czZ ¥#¥.ecor
. rfwfo
1.0
0.5 =
M =
K] i ===
\>_, =
L
0 ,
-0.5
-1.0 Lol Lot byl Loyl Lty
107 10° 107 10 107

| (Amps/cm?)

1072

Z/1ofos
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C/&//c 7olori 26, 'on

19/ 22 _444- ?bC/z, /é.?oo'p'pm ?gf(, IS”O?PMCI—

DBjJec‘Hae | S@e 23 =

Sprcimen | Ally C22 40D grit Finish eclmen Pinenslovs on pse
wirt 2 PTFE Crevice wushers attached ot 50 -3 u;;'og
Proto g0 so™ 219047 et &G/4/0/
Stert wt . 3, é8’75é3 Seftorivg C-,-EMLUS
END w7 38.46 35"!3 SA/#/.?SO?O?? rj 5/22/0)

sSolotion - prep on F;““/? solvtion Jeaccated with  99.999 % N

Staat+ PHz ,50| fisher Accuomet PO meter
. ot
LV PH = Takgn SR 3F soln W% 3440  cal 7/20/00

TaKen ot Room temp Probe 13-4620- 296 5"7# /100208

Totewatiosint *  Selotron 1287

Covnter Electrode - Pr F/a,aq,.

ﬁé/’/rmﬂmg Eloctrode . Fisper /3-620-57 )'/I/# So77295

TCrnlp P ISC  Herm 5/7525-3475/

call £z3/0/

Ecoct "20‘{»«.\//, st /fﬁz%/(z 6/7 54/%5’37‘//5’
Epritana e’ "= 0D .V o zfez/o01

Dhata File: C2Z2410.cor

.S:Pec/‘ﬂ‘u?/l Cxam * Crevice corre gfgn on ﬂyé‘/ Iﬂre‘}'

discolocization

33

1.0

C224n Pbliy
CZZ*/OO cor

=5l |
. | Seper St e

7/1klo |
JR— y ,__/ M-
— 0.5 - —
o 0

° i e

— b
mr—— w |
— 0 5 —

= -
—— (— - i
. _0_5 Lottt [N RN| Lol Loty i l'!HI(If [ | —

107 10® 10°° 10 10’ 1072 107
- | (Amps/cm?)
Zefo)

e
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ISE Ffeg Cl’

ﬂno—g 5/5 f s

.

e - Y Lasyre Cl gonces Y7o oo ol Stondad

soluv¥ie ns

95/
-

Meter Accomet FO _ pider gientips 1/ 3390 cal _7/20[00
Elec trode !  Microelectrades Tne ML -20D 5”15 “q2922
. =
Retoyewe: FSher [3-£20-52 /7 205732
Stock splution ! 3.55e MNaC| 1 500 mf PE H0
consecotive yz fatio J;)L)‘h(or\s ,
_ »% 72/‘/Af/0/
Sotm——— TPw— 4L
. soln ppm run 1 run 2 avg log(ppm)
1 4306.9 34.4 39.5 36.95 |3.634165 ]
_ 2 21563.45 497 53.5 51.6 3.333135 |-
3 1076.72 65.1 69.1 67.1 3.032103
_ 4 538.36 80.5 84.7 82.6 2.731073
5 269.18 96.4 99.6 98 2.430043
_ 6 134.59 112.7 115.9 114.3 | 2.129013
c22t7 33.1 33.8 33.45
— c22t8 70.9 71.6 71.25
¢c22t10 47.6 48.2 47.9
— , Z/Nyel
ISE /
120 ; \
1o y -51:.39x+223,18
I A R?=0.9998
100 ST T
80 EE—- =g S A IO - ‘ - - e e
z JEE ] N 5 ;i;;gear (avg)
oo [T e s o N =
50 =
40 1- - T O O ,, - ) . ORI -
* 2 é.2 2?4 26 28 3 — 3.;‘" 3.4’ : 386 38 #IZ/O' 71//%'/&/
log{ppm Cl)

Somp le/jes‘r ?PM C( (La'Qt‘_. ?emo—;lﬁ_g
Czzt 7 4719.9% Sat soln , Swel) amevar of precjpfate
C22 *% ?Oq-; [ Sot soln B} Smvall amount 0|P frec:‘p:‘-/vf-e
cz2241D AS7s .02 Svper _sot soln , lpnec":,:.‘i—a:{-e_ velry lacge
\ l/ < | [4 [
dilvte _samples 100, aftec A-ssvlvmj el pr@e pitate
- soln ppm runt run2 avg log(ppm)
1 4306.9 39.5 40.2 39.85 |3.634165
- 2 2153.45 53.5 54.4 53.95 |3.333135
3 1076.72 69.1 70.3 69.7 3.032103
- 4 538.36 84.7 86.2 8545 |2.731073
5 269.18 99.6 101.8 100.7 |[2.430043
- 6 134.59 115.9 116.4 116.15 |2.129013 :
c22t7 122.4 126.4 124.4 }»
- c22t8 154.6 155.3 154.95 3,
c22t10 112.5 117.2 114.85
- 7l17(o1
s Tint s/
T dil 1:100 ISE
120 ] e i e
110 \\\ _.iy=-5:1.£67xi+:225.6i5 ‘
—— N L R? =0.9997 -
DS S ———, 50 = \\\ i
80 ™ I
z 70 E : -:—i?n:::)(?jna:?WOaQ
N 6o . i
40 B
- Es Aol
T T * 27. 22 24 | 26 28 s 32 34 36 38 W
log(ppm)
7/8/8/
—
% c/
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SGM'PIC’, /.reji- PP C'/ e be/)or‘e cl;)l)‘h(b/l
czzA£ 7 528 .18 ©.53| 4
0472/
c 2248 2409.40 By 2905
C 22410 : /17,é 43,80 0.53 ) ,.rcad.‘u} Yaven belﬂ,mg supeh_sat condltfon
COVICIus:()n:

= Is5F a,na/ll/ﬂ‘s showld pot be ovsed for dhe Sewples above doe +o

Exfreme.  Yarsation in PH . We couvld not vse TISAB b contro] the

pH and bring (+ 4p withia pange of the electrode

off PhCly

hecavse 0f dhe

ncreased solvbil 4‘4—/»

™

bt
e

CJA,-/Je Con ceadbnrtobn Mewsyrer ests 4;? (a/,'//my Efectnaforess

57

Oé/'eaéve/ZAJ#w' 847“//767‘/“// Date Flfes :

See /’a’g,e 474

ei?n;o/e Jert - Supersaturated

2l Sefotipn with o1 08 (Jews TP c22¢s0)

-

PbCI2, 1:100 dilution

ph

Unknown

W i A
Supersat PbCi2 solution low pH

7/16/01 3:53:28 PM

Anion Single Method Set

2
1 1 | PbCI2, 1:100 dilution | Unknown Supersat PbCI2 solution low pH | 7/16/01 3:43:16 PM | Anion Single Method Set
2 2 | Spike Clin 1:100 Unknown Supersat PbCI2 solution low pH | 7/16/01 4:13:53 PM | Anion Single Method Set
2 1 | Spike Clin 1:100 Unknown Supersat PbCI2 solution low pH | 7/16/01 4:03:41 PM | Anion Single Method Set
3 2 | PbCi2, 1:500 dilution | Unknown Supersat PbCI2 solution low pH | 7/16/01 4:34:19 PM | Anion Single Method Set
3 1 | PbCI2, 1:500 dilution | Unknown Supersat PbCi2 solution low pH | 7/16/01 4:24:05 PM | Anion Single Method Set
4 2 | Spike Clin 1:500 Unknown Supersat PbCI2 solution low pH | 7/16/01 4:54:42 PM | Anion Single Method Set
4 1| Spike Clin 1:500 Unknown Supersat PbCI2 solution low pH | 7/16/01 4:44:30 PM | Anion Single Method Set
5 2|10 ppm Cl Unknown Supersat PbCI2 solution low pH | 7/16/01 5:15:09 PM | Anion Single Method Set
5 1110 ppm Ci Unknown Supersat PbCI2 solution low pH | 7/16/01 5:04:57 PM | Anion Single Method Set
Socpl Sch .  Joduraded Phils Sfetsins ((Jest TO_ca2¢ 7 , C23 ¢ )

PbCI2,1:100, pHO.5

Unknown

Saturated PbCI2 solutions

7/17/01 10:03:15 AM

5

Anion Single Method Set

PbCi2,1:100, pHO.5

Unknown

Saturated PbCI2 solutions

7/17/01 9:53:03 AM

Anion Single Method Set

Spike Clin 1:100, pHO0.5

Unknown

Saturated PbCI2 solutions

7/17/01 10:23:41 AM

Anion Single Method Set

Spike Clin 1:100, pHO.5

Unknown

Saturated PbCI2 solutions

7/17/01 10:13:27 AM

Anion Single Method Set

PbCI2,1:500, pHO.5

Unknown

Saturated PbCI2 solutions

7/17/01 10:44:05 AM

Anion Single Method Set |

PbCIi2,1:500, pHO.5

Unknown

Saturated PbCI2 solutions

7M17/01 10:33:52 AM

Anion Single Method Set

N | =N |-= N

Spike Clin 1:500, pHO.5

Unknown

Saturated PbCI2 solutions

7/17/01 11:04:30 AM

Anion Single Method Set |,

—_

Spike Clin 1:500, pHO0.5

Unknown

Saturated PbCI2 solutions

7/17/01 10:54:18 AM

Anion Single Method Set

10ppm Ci

Unknown

Saturated PbCI2 solutions

7/17/01 11:24:56 AM

Anion Single Method Set

10ppm Cl

Unknown

Saturated PbCI2 solutions

7/17/01 11:14:44 AM

Anion Single Method Set

PbCi2,1:100, pH3

Unknown

Saturated PbCI2 solutions

7/17/01 11:45:23 AM

Anion Single Method Set

PbCI2,1:100, pH3

Unknown

Saturated PbCI2 solutions

7/17/01 11:35:10 AM

Anion Single Method Set

Spike Clin 1:100, pH3

Unknown

Saturated PbCI2 solutions

7/17/01 12:05:49 PM

Anion Single Method Set |

Spike Clin 1:100, pH3

Unknown

Saturated PbCi2 solutions

7/17/01 11:55:34 AM

Anion Single Method Set

W IN | N OO | DDA W W NN =2 -

PbCi2,1:500, pH3

Unknown

Saturated PbCi2 solutions

7/17/01 12:26:13 PM

Anion Single Method Set

(o]

AN A, (N NN =N

PbCI2,1:500, pH3

Unknown

Saturated PbCi2 solutions

7/17/01 12:16:01 PM

Anion Single Method Set

[{e)]

Spike Clin 1:500, pH3

Unknown

Saturated PbCi2 solutions

7/17/01 12:46:39 PM

Anion Single Method Set

=N

Spike Cl in 1:500, pH3

Unknown

Saturated PbCi2 solutions

7/17/01 12:36:27 PM

Anion Single Method Set

7,/14970/
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99

K esy /s

C//OH"GZL ConConFra Fobn whas Cﬂ‘/(r‘(/t?é/‘)/ ,),A;n Arhy 74(( Grea yj(fé

Solu+ion ?re_';.--' hected 200&,/% H O 7o 5 C Aeld There 'Par 24 hours

whiie Ae.c..c(--H'ﬁ wi'th  95.9532 4,

Chlon/de peak and Comprig VIR Flat 0.4 Al /0 ppm Shhndard soleAin

- sdded (0,168 « PLCI, L,,f‘“u3/<01 , contlpped dpoesiating fin Bhovss

M/ht.‘e maintaining Femp ot ?C
-/ /

~ allowed solv¥io~ 4o cool 1o  foosn +¢;~t’p ;ﬂcﬁ awl,.,'ds*eci .P//"fD 2¢70é

E -3
y,l‘lﬁ. M HCl gypcle solvtirn Lot ©I10IL &

f1__ 4 hooss

- —&,e,»«*e& colvtom ro BSC  wohile d.eﬁafav-h‘n} w1 T 77.7992/ 7,

then  filteted solvtior /ﬁ*’ ?rC\ to _cleore supersetucated folodlon .
‘ 7

Chloride Concentration (ppm) |
Test Solution A :
1:100 Dilution Sample Spike Sample
C22t10 24,240 26,060 |
C22t7 ' 7,715 7,784
C22t8 1,277 1,333
S ;W
T A
/08 0 /

thecmonte ter 5‘/# 925 3474 Co/ 5/23/0 1
Scale' OHAUS  Precision stondacd :;-)#L883 CJ 3/7- o | 4
7 Ao/
tedect  Fishel Accvmer 950 metes s/ 3940 _col 7f20l00 ,prebe st
Z7 el
probe. ! 4—5—-&2-0—-5'&—-%19*—00'??%53: /13-620-29¢ 5"# [{00 20

7//55/0/

Rl —
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oéﬁz’cf‘we | See pq# =y
rd '

Specimen v ///a/y 22 &OD /i v Flyish {Pa’l‘men Dimoungions _ oa ﬁdé
WSk 2 P7FE  Crevice Washers  agttached ot  SO0in-oq  usi'aq
7 7

Proto _&led  SP* 39642 cal &/%/0/

Stasrt wt s 58,38?3, Sttt %WW’M/
EA/D w7 ! 384- 37?5/ W—WT%%fﬂ/M/

OHAUS Pec)s)on Standerd w2882 col 3=2[0)

Solerbn! prep on ps* 57 Solotion deaecated wite 999332 M,
Start PH= 2 20& FbiShec fecomed 95O meter

CED  PH = atken ST 3 o s 3440l 7/20/00

nken of Beom Temp Prove [3-620-276 501100203

Poteatiostait .  Svlowen 287

Covntar Flectrede'  Fr ﬁagz

/?é/e/eﬂce Electrode | Fishear  [3-£20-52 s pog9I65
Tomp: I5°C _thom 5" 925 37 col 5/23/1

Evos \ ~284mY feiriley 417 50" 5Z24/8
Epe: “8Dml/ col z/z2/01

Porta File! C22 4 /].COC

. 9,
;Zecv(w!d CXCyn « Credle Corrvsion oo A ‘/;z/

\

.61

1.6
/“b] czz
L Phel, solrom
Swper Setrated e
1.0 - av TH=3M’$"C
7/15fo1
)’M»W
05 -
)
o u
2
N
£
e _
-0.5 -
-1.0 Lol L Loyl ool Ll b i
107 10° 10° 10" 10° 107 107
| (Amps/cm?)

AY)

&;‘44
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al oLl
7PV

GO
Sent  solotions . Jrom 1:3#52— apd ?q" S%¥ss oo ZCP/TC  Aaalysis . W, 2oe
U4 & 4 T 7 [#4

Besvlts Lelow , septr on 7//6/0/,;;;"5,’2 and. g"bo on 2fiale !

AT W rof

SDlvtlon 3‘7‘ 52 frmed /p/m,’,o/?—dz -/Xe/gé//e o A oAon , aew folozon _colled 5#52.4
S22kt o0 'p:;#éo Lros o ka- ddotion 7/&9/0/

Famz el

.63

Solotion peep ! heated 40004l PT HO 1o 35 fheld dhere Por 24 fours

L./lm‘le ctc_a.efaf‘icnﬁ WI% 77- ?972 /‘)2—- " ﬂDMJ’m C&//

~ odded //-5?7} Pbtl, +to eocek cell Lo-}*# Li13 Kol , continved Je.aerc.h‘né

fn 5 houvrs L hlle mﬁd’az‘m'aﬁ temp ot <.

— alleeed <olrions te coo! to oo —f‘em/’ y 7hen o-J,-/'(/shsqL Ip}/ ‘to 0D.S0D

with M HC| stpck gcolotion ot * D)0/ e

- re bheoted golotions +o 9S%. and contivced deac/m'n{g

Lab Chloride
Sample ID System ID - | Results (mg/L)
o T resls e
Sample ID System ID__| Result (mg/L) A
True Value [ 200
Prep Blank - <0.005
Lab Control 0.516 ‘ - Recovery 101.5%
. : PG # 52A 164829 1599
True Value - 0.500 i n
Duplicate result 164829 1594
Recovery - 103.2% RPD 164820 031%
PG#52A (/:10) 164829 1630 C2ettv - :
< Spike result 164829 1750
Duplicate result 164829 1635 [£77) S — -
. Spike added 164829 200
RPD 164829 0.31%

- Recovery 164829 75.7%
Spike result 164829 2138 PG # 60 164830 o)
Spike added 164829 500
Recovery 164829 101.6% . Lo

PG#60_ (/rd) 164830 1 lcatl Reporting Limit: 0.1 mg/L
(¥=)
Reporting Limit: 0.005 mg/L. 375/0 /

sletr P

S

- odded 30.003, PbCl, 4o eock cell nr seeain fatead ey Lov 5 hovss
, P Srye) ’
Th mompter - Bhetorse s C9¢ - 377 el Zpe/for
' s k-6 el 4fsefor

Zcale ! OHAL  [ree,'slon =Fanderd.

sw*2552 o ff 3elor

PH meter. ORITor  msodel 720 KA

o~

el jofes/or s Fop3ziss

Feobe' fFisher 13-620-2% SV 002

o~
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Toteatiostntic. test AloyC22

I(d P éc/,

ot DwV

.65

Q}zféc-}—:‘ue, P See ?3*57

épecc‘men’. ﬁ//ajg c22 >éDqu."r Fraish
J

Specémen Thimensions on 'PS‘LQCI

St WA 1 2,450, , ‘ ' OHALS Pfécf.g;on. Standa./d
W/o/k/if
END w1 Z5e [2.43159q vZ 2883 cal 3/2/0

50/0Hom2?re'p on ?3# &3

Start PH = D,500 or  reom Yewp before Sopersatuiated condivion

Brsher—therrmret—BeB—rprpter—anl e 2cttlen s T "/gf/"/

Drion __model! 720 A 5%@033&/8 GA—Q /O/Z{/DD_
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SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwR1 Date Received: 10/16/01
Matrix: Liquid Project No.:  20.01402.571

Work Order: 21118

Lab Lead
Sample ID System ID | Results (mg/L)
Prep Blank e <0.005
Lab Control - 0.509
True Value - 0.500
Recovery -=e- 102%
B ) 169470 3739
Duplicate result 169470 3782
RPD 169470 1.14%
SOUTHWEST RESEARCH INSTITUTE -
Spike added 169470 500
Iooi0 % SAMPLE ANALYSIS DATA SHEET
4324 (1:2) 169471 2183
#34- - /e2) 169472 1403 =
#34A (1 2) 169473 1488
Reporting Limit: 0.005 mg/L e

Lab Namec: Southwest Research Institutc
Lab Code: SwR1
Matrix: Liquid
Work Order: 21118

Lab Chloride
Sample ID System ID | Results (mg/L)
Prep Blank - <0.1
Lab Control o 212
True Valuc 200
Recoven 106%
#32 169470 3055
Duplicate result 169470 2990
RPD 169470 2.15%
Spike result 169470 3282
Spike added 169470 200
Recoven 169470 114%
#32A 169471 2782
#34 169472 5497
#34A 169473 7134
eporting Limit: 0.1 mg/L

ol

|

Client: Division 20
Date Received: 10/16/01

Project No.: 20.01402.571
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(a) Exposed/unexposed boundary

300x

(c) Enlarged area 2

Figure 1. Scanning electron micrographs at the exposed and unexposed boundary of Alloy 22 tested at

-100 mVgg in supersaturated PbCl, solution at 95 °C for 2 days

(b) Enlarged area 1

(d) Enlarged area 3

300x
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(a) Exposed region 50x

#8813

(c) Unexposed region 50x (d) Enlarged area in (c) 300x

Figure 2. Scanning electron micrographs on the exposed region, (a) & (b), and the unexposed region,
(¢) & (d), of Alloy 22 tested at -100 m V¢ in supersaturated PbCl, solution at 95 °C for 2 days

7 7 A~
/Pt /o)

(a) Corrosion trough

(c) Pb deposit

Figure 3. Scanning electron micrographs on the exposed region of Alloy 22 tested at -100 mV g in

(b) Backscattered image of (a)

300x

supersaturated PbCl, solution at 95 °C for 2 days showing corrosion trough, (a) & (b), and Pb

deposit, (¢) & (d)
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Table 1. Chemical compositions from various locations on Alloy 22 tested at -100 mV in
supersaturated PbCl, solution at 95 °C for 2 days

Chemical Content (wt%)

Ni Cr Mo Fe w Co Al A% Location Remarks

576 1217 | 122 | 3.93 |3.14 | 0.87 | 0.32 | 0.16 | Between troughs, location 1 in Fig. 1(d)

571 1218 1122 391 |3.45 083 | 039 | 0.21 | Onmachine mark, location 2 in Fig. 1(d)

586 1218 | 108 |3.97 |3.17 | 1.02 | 035 | 0.14 | Corrosion trough, location 3 in Fig. 1(d)

651 1221 | 590 |3.91 |1.50 | 095 | 022 | 0.19 | Corrosion trough, location 4 in Fig. 3(a)

639 | 221 | 677 |1 3.81 | 1.83 | 0.98 | 0.33 | 0.21 | Corrosion trough, location 5 in Fig. 3(a)
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R s YMin, ©an /ﬂ;n.;pf\ Deaby Request Date: 12101
Project No.t__av_ofq03. 5% Phone No.: tab) : N

Description of Work R
lean Ano  CHomor

Qur\em'hn'l-) an AI\A\\,I S

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

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality A

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 nnalyns methods shall be documented by approved procedures or recognized, standard methods.

g and ftest equip shall be calibrated and controlled according to CNWRA and SwRI

Nuclear QA progrom requiremenis.
Sample Identification Description
:ﬂ:/ oy, Solu“-’m [0 nls
-'&Q\ PbC{: Solu')»lor\ /Dmk

B. TO BE COMPLETED BY DIVISION PERFORMING WORK'

© Optical Microscopy OSEM  OHardoess O Profilometer O Auger O Other

Person Assigned Signature:
Division: Date:

Software Used (If any):

Make, Model & Serial No. of Equipment Used (antach list if necessary): L e e e 5

Standards Used (If any):

Photographic Negative Numbers (f Applicabl

———— -

' Plcasc sign and date any hardcopy of analysis or list of photographs (The phomgraphs

s need not be signed). If error occurred during entry, do not erase or overwrite, but
smkeom wuh single line, initia} and date, and then reenter correct information.

ﬂ- o) I‘%’/(J;

Qe\u\\'ﬁ L2 D‘\\u\'\ma Lma

Resu\\‘s [ D"\u\-m« QHMJM.

Lab Chloride
Lab Lead '
Sample ID System ID [ Results (mg/L) 15::}1)1)]131113( Sysffr.l = Resuls)(;ng/L) )
Prep Blank o <0.005 Lab Control o1
Lab Control - 0.523 True Value 200
True Value - 0.5(10 Recovery — 5579 [
Recovery - 105% #1 171556 7008
#l__ 171556 2233 Duplicate result 171556 6972
Duplicate result 171556 2239 RPD 171556 0.52% T
- . 0
RPD 171556 0.27% Spike result 171556 7846
Spike result 171556 2750 Spike added 171556 1000
Spike added 171556 500 Recovery 171556 83.8%
Recovery 171556 103% ) 171557 2
#2 171557 2081
Reporting Limit: 0.005 mg/L Reporting Limi o melt
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C22 cylinder in Super saturated PbCI2 Solution
pH=.505 Temp=95C for 48hrs.
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This report may not be reproduced except in its entirety without the written approval of SwRI.

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Rescarch Institute Client: Division 20
Lab Code: SwRi Date Received: 11/01/01
Matrix: Liquid : Project No.: 20.01402.571

Work Order: 21205

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 11/01/01
Matrix: Liquid Project No.: 20.01402.571

|

Work Order: 21205 |

Lab Lead
Sample 1D System ID__ | Results (mg/L
Prep Blank - <0.005
Lab Control - 0.501
True Value == 0.500
Recovery - 100%
TEST # 20 170298 769
Duplicate result 170298 773
RPD 170298 0.52%
Spike result 170298 1280
Spike added 170298 500
Recovery 170298 102%
TEST#35 (/:2 170299 2316
TEST#36 ()72 ) 170300 1650
Reporting Limit: 0.005 mg/L.

P L%J/ ‘ 3/}/»

Lab Chloride !

Sample 1D System ID |} Results (mg/L) k
Prep Blank o <0.1
Lab Control - 198

True Value o 200

Recovery --- 98.9%
TEST # 20 170298 1400

Duplicate result 170298 1388

RPD 170298 0.86%

Spike result 170298 1740

Spike added 170298 400

Recovery 170298 85.1%
TEST # 35 170299 5812
TEST # 36 170300 6232
Reporting Limit: 0.1 mg/L
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FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

" A. TO BE COMPLETED BY DIVISION 20 PERSONNEL

Reg s -y PA«' Brian B“‘L‘,’ Request Date: ! 103‘)01 _
Project No.:__26 . s, 57! Phone No.:_% (64O (Y-‘V'\-‘:z\ X Sy4¥ (tab)

Description of Work Requested: .
P Leao Aan ﬂ'\\mm‘oe_ C an cenMation Am‘s{sis (Tcp)

T Mo Res A Conn A Besible - Vool Yoo N

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

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Qualuy 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 Nu_clmr QA program. Test
and analysis methods shall be documented by approved procedures or rrco.gnued, uan’dard methods.
Measuring and test equipment shall be calibrated and controlled according 1o CNWRA and SwRI

Nuclear QA program requirements.

Sample dentification Description
2/ 00, Selobie #)e Pl Salidi
Hau Poel.  Soloie Zac  Phd, Soldian
2 Pl Seldhi #35  PhCL- Soldne

Fop ot Sl

B. TO BE COMPLETED BY DIVISION PERFORMING WORK!

O Optical Microscopy D SEM D Hardness O Profilometer 0O Auger 0O Other

Person Assigned: Signature:
Division: Date:

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

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (f Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The photqgraphs
themnselves need not be signed). 1f error occurred during entry, do not erase or overwrite, but

strikeout with single line, initial and date, and then reenter correct information.

i ?
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TC/ P Q_Oﬁl_x S \Y(w,\ ()% (o
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRl Date Received: 01/02/02
Matrix: Liquid Project No.: 20.01402.571
Work Order: 21539
Lab Chloride
Sample ID System ID | Resuits (mg/L)
Prep Blank - <0.1
Lab Control s 193
True Value e 200
Recovery ——-- 96.5%
#1A PbCL2 Solution 179026 931
Duplicate result 179026 939
RPD 179026 0.86%
Spike result 179026 1097
Spike added 179026 200
Recovery 179026 83.2%
#1B PbCL2 Solution 179027 973
#1C PbCL2 Solution 179028 725
#2A PbCL2 Solution 179029 1009
#2B PbCL2 Solution 179030 980
#2C PbCL2 Solution 179031 795
#3A PbCL2 Solution 179032 1387
Reporting Limit: 0.1 mg/L
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwR1 Date Received: 01/02/02
Matrix: Liquid Project No.:  20.01402.57!
Work Order: 21539
Lab Lead
Sample 1D System ID | Results (mg/L)
Prep Blank o <0.005
Lab Control wame 0.488
True Value P 0.500
Recovery o 97.6%
#1A PbCL2 Solution 179026 1028
Duplicate result 179026 1015
RPD 179026 1.27% .
Spike result 179026 1530
Spike added 179026 500
Recovery 179026 100%
#1B PbCL2 Solution 179027 1247
#1C PbCL2 Solution 179028 598
#2A PbCL2 Solution 179029 877
#2B PbCL2 Solution 179030 1044
#2C PbCL2 Solution 179031 499
#3A PbCL2 Solution 179032 802
Reporting Limit: 0.005 mg/L
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Current

C22 cylinder in Super Saturated PbCI2 solution
pH=.497 Temp= 95C for 48hrs.
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Lab Name: Southwest Research Institute
Lab Code: SwRl
Matrix: Liquid
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Client: Division 20

Date Received: 01/17/02

Project No.:  20.01402.571

€9m9\e

&* e 0¥l sld - Slio Remsuen fane Bohn

ox Res C'\.// Slask

Q.g\z [

I

E,\Jo,?ww‘\-;o~ yb“:— L;‘c.gut‘o Ané . 03l "S’

L 11 .
4-;-;%1\-—6?-\%:37 20 mis g’sr DT ‘(-\m‘\. Bl\uxﬂgr\

‘5A-.0| 14

ty

"y
P& /O

CUM' %;L SD\!V¥200 b Sn_\m___e_&z&mygg_ﬁ&m 60471‘3‘\

@¥ GOA&W/ ‘H%L_&MQP_MJMAMCL__AAQ_PIQAM_&JQSWL (h'(L
/ A

Sb\l‘n

Lo

& DT *QNL D'.L.A'icw\ b 561'\%' A\\

20 s S-cmp \cs

Leon

ace

" A TO BE COMPLETED BY DIVISION 20 PERSONNEL

0 e
S Ana‘ysis

FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

Request Date: ’/ ! 7/‘”L

Y, Moy Par | foion Oudd
ne AT = Y Phone No.:__y 6690 (¥u) ¥ Sady (b )

Project No.:i__a0. ofsey | 7
Description of Work Requested:
leso AAO

Chlesios Concodaations Ay\a]\/sis LICP )

Work Order: 21664

¥ we Neeo Qe A Soo~ Ao Pocsible - Thask Yoo ¥

O Auger O Other

O Optical Microscopy O SEM O Hardness O Profilometer

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance

Lab Chloride
Sample ID System ID | Results (mg/L)
Prep Blank o <0.1
Lab Control e 206
True Value e 200
Recovery ——em 103%
#1 PbCL2 Solution 188026 1036
Duplicate result 188026 1036
RPD 188026 0.03%
Spike resuit 188026 1251
Spike added 188026 200
Recovery 188026 108%
#2 PbCL.2 Solution 188027 976
#3 PbCL2 Solution 188028 966
#4 PbCL.2 Solution 188029 1059
#5 PbCL2 Solution 188030 1012
#6 PbCL.2 Solution 188031 1092
#7 PbCL2 Solution 188032 220
#8 PbCL2 Solution 188033 243
Reporting Limit: 0.1 mg/L
BN gl
Lab Name:
Lab Code: SwRI
Matrix: Liquid

Program which addresses requirements of 10CFRS50, 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, siandard methods.

Work Order: 21664

Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI
Nuclear QA program requirements.

Sample ldentification - Description
il / ' Pbt\l &)\v*:o'\ & PUC\‘.}‘ ﬂu\‘lm
9 e, s #1 P\, Seldbe.
*3 bel,  Soldbie g b0l Solbie
Py Phcl, St die
T fedl solde
B. TO BE COMPLETED BY DIVISION PERFORMING WORK! ‘
O Optical Microscopy 0 SEM O Hardness © Profilometer D Auger/ O Other
Person Assigned: Signature:
Division: Date: ‘

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

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (If Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The pholqgraphs
themselves need not be signed). 1f error occurred during entry, do not erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.

Southwest Research Institute

Client: Division

Date

Received:

Project No.: 20.(__

Lab Lead -_—
Sample ID System ID | Results (mg/L)
Prep Blank o <0.005
Lab Control = 0.506 -
True Value omee 0.500
Recovery —oe- 101%
#1 PbCL2 Solution 188026 1122 -
Duplicate resuit 188026 1122
RPD 188026 0.00% .
Spike result 188026 1630
Spike added 188026 500
Recovery 188026 102% —
#2 PbCL2 Solution 188027 1102
#3 PbCL2 Solution 188028 1114
#4 PbCL2 Solution 188029 1086 —_
#5 PbCL2 Solution 188030 1096
#6 PbCL2 Solution 188031 1160
#7 PbCL2 Solution 188032 597 -
#8 PbCL2 Solution 188033 662
Reporting Limit: 0.005 mg/L -
75k V/ '/z%é"
- Sof. 4/ c/ / P& PaA 0 Cafeu/atOn :
Concenoatytrs (731 ) Corcenrartbn (MM ) C//PA rae
Sample ZD Y, c/ 2b c/ it
¥ 7 %7 220 0.0029 r.006 2 2.4
¥ &£ 6> 243 0.6032 v.0068 2.2

=

=

323/0>
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C22 cylinder in Super Saturated PbCi2 solution
pH=..498 Temp=95C for 48hrs.
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) Lab Name: Southwest Research Institute Client: Division 20 ‘l
. Lab Code: SwRI Date Received: 02/27/02 \[
T
|
Matrix: Liquid Project No.: 20.01402.571 ‘
i
" Work Order: 21943 !
Lab Chloride
Sample ID System ID __| Results (mg/L)
Prep Blank ——en <0.1
Lab Control - 196
True Value e 200
Recovery P 98.0%
#1 PbCL2 Solution 199329 1649
Duplicate result 199329 1653
RPD 199329 0.22%
Spike result 199329 1835 :
Spike added 199329 200 |
—' Recovery 199329 92.6% i
Reporting Limit: 0.1 mg/L

SOUTHWEST RESEARCH INSTITUTE
. SAMPLE ANALYSIS DATA SHEET

. LabName: Southwest Research Institute Client: Division 20
Lab Code: SwR1 Date Received: 02/27/02
~  Matrix: Liquid Project No.: 20.01402.571
Work Order: 21943

Lab Lead
- Sample ID System ID | Results (mg/L.)
Prep Blank - <0.005
Lab Control - 0.493
- True Value e 0.500
Recovery o 98.6%
#1 PbCL2 Solution 199329 1163
— Duplicate result 199329 1146
: RPD 199329 1.47%
Spike result 199329 1692
Spike added 199329 500
- Recovery 199329 106%
Reporting Limit: 0.005 mg/L.
- 2Ny Pun

SOUTHWEST RESEARCH INSTITUTE

' !
i
“

SAMPLE ANALYSIS DATA SHEET
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Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRl Date Received: 03/28/02 /
Matrix: Liquid Project No.:  20.01402.571

SOUTHWESTRESEARCHINSTITUTE
SAMPLE ANALYSIS DATA SHEET

Work Order: 22138

Lab Lead
Sample ID System ID | Results (mg/L)
Prep Blank e <0.005
Lab Control -e=s 0.512
True Value - 0.500 —_—
Recovery o 102% Lab Name:
#1 PbCL2 Solution 202212 948 Southwest Research Institute Client: Division 20
Duplicate result 202212 945 Lab Code:
RPD 202212 0.32% SwRI Date Received: 03/28/02
Spike result 202212 1423 Matrix:
Spike added 202212 300 Liquid Project No.: 20.01402.571
Recovery 202212 95.0% Work Order:
. 22138
Reporting Limit: 0.005 mg/L.
. Lab Chloride
A )L%J/ odfrfoe. . Sample ID System ID__ [ Results (mg/L)

Prep Blank o <0.1
Lab Control eee 207
True Vaiue e 200
Recovery <enn 104%
#1 PbCL2 Solution 202212 1475
Duplicate result 202212 1447
RPD 202212 1.92%
Spike result 202212 1633
Spike added 202212 200
Recovery 202212 79.0%

Reporting Limit: 0.1 mg/L
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PRELIMINARY SAMPLE ANALYSIS DATA SHEET |
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|
I

P\DQ\L LAtz 0 @ ?‘-"104~'7e~,o : 652 sl don C!nuny Fhen cloay

: Lab Name: Southwest Research Institute Client: Division 20 ‘
¢ Lab Code: SwR1 Date Received: 06/14/02 !
© Marix: Liquid Project No.: 20.01402.5711
Work Order: 22646
Lab Lead
Sample ID System ID | Results (mg/L)
Prep Blank o <0.003 i
Lab Control . - 2.96 |
True Value - 3.00 '
Recovery - 98.7%
#1 PbC)2 Solution 207831 1470
Duplicate result 207831 1440 ;
RPD 207831 2.06% i
Spike result 207831 4500 !
Spike added 207831 3000 !
Recovery 207831 101.0%
Reporting Limit: 0.003 mg/L
Lab Chloride
Sample ID System ID _{ Results (mg/L)
Prep Blank e <0.1
Lab Control aeee 205 |'
True Value [ 200 [
RCCOVCry e 102% ‘
#1 PbCI2 Solution 207831 1808
Duplicate result 207831 1767
RPD 207831 2.28%
i Spike result 207831 2119
: Spike added 207831 400
Recovery 207831 77.8% !
i — ]
Reporting Limit: 0.1 mg/L é; g a\‘ ‘ 5 %
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SOUTHWEST RESEARCH INSTITUTE ~— SAMPLE ANALYSIS DATA SHEET
~ SAMPLE ANALYSIS DATA SHEET - PRELIMINARY

PRELIMINARY —
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 06/21/02 |
Lab Name: Southwest Research Institute Client: Division 20 oo f
| ‘Matrix: Liquid Project No.:  20.01402.571
Lab Code: SwRI Date Received: 06/21/02 oo l :
‘ Work Order: 22696
Matrix: Liquid Project No.: 20.01402.571
Work Order: 22696
m———— Lab Chloride
Sample ID System ID | Results (mg/L)
Prep Blank ——em <0.1
Lab Lead Lab Control 205
Sample ID System ID | Results (mg/L True Value 200
Prep Blank . <0.005 Recovery ---- 103%
Lab Control -—- 548 #1 PbCl2 Solution 208240 1592
True Value -- 500 Duplicate result 208240 1612
Recovery 110% RPD 208240 1.25%
#1 PbCI2 Solution 208240 1190 Spike result 208240 1798
Duplicate result 208240 1214 Spike added 208240 200
RPD 208240 2.00% Recovery 208240 103% i
Spike result 208240 1750
Spike added 208240 500 Reporting Limit: 0.1 mg/L
Recovery 208240 112% /
Reporting Limit: 0.005 mg/L A N)/ Y4




150

Pbxrenxrlns\\_.a*lc \\es'\' Aan\ G- U Bon S’bﬁame/\

- /OO my

Pb C\:_}\ So\ »J*l O ’ Q

(’)\0325\'1\/0: See_ f&j“ S
H
_SPEL‘:A\&-— : A’“e\ll Lo A’S%”\ 6.30 DDU\)\Q U’&QAD .S,noel,/'mg-v\ 03
\Y\\emo“\lt A'E‘, ta Smin 0 W0 C T Dou\g\e \J-Beas Spea e ijS peit®
' " n ]
Dlmersions & 0 ¥ 3,975 (M) ¥ ©.42F (T) = A',,;%x 0.750" (W)

s 395 @) N 4370%m) X 075" @y ¥ 0.125°T) = 3

W'n‘\'\\ 0,3]5" MOUIAins Aﬂ\t X 2

Shact WY Fe3: A 59.9113,

B\. (9‘!-32715'; s&km» Geniys o 12509099

Fao ¥ 037 p) 5963473 by (3 T6¥L Cal 6}'4!01.
stod ot Pos A} o292, &) C4.¢491%  Sabuins Guin o 12505 090
Fre A * o5 k) (,0-0"\0(9‘(& &) (pl-u.'?,‘(‘tﬁz} 0el c’}q/n

60\A-\u~', @\:Q\;_ SMXVAAG : Ss\s;ng,, P&Q{JA’IA‘«&- 9&’-&' 13¥%

5+ea§\" @\‘\ =, 509

]:.'sJ-\% Afw*i;" 750 MDL«. Sr/ﬂ33"fo Co) 7//2‘;/0&

Eno pH> . b3S ei (‘;u}u 3620 -296 5, jlooesy
M‘\-E\‘ 4 Shedtier 1257

QoM Eloon: 1 Floy

Qeloncte:  Fshe  (3-C0-52 sv¥ ohasvr

Tt“pmérvﬂc : 95°¢c Hs %c&mg)_ﬁc)‘*—-— o 115745 m) //IO/cz

%m\-;rio« BM)M}A’V’ wi H ﬁﬁ-ﬁ‘l?% Ny

- le 50

Ecoan *

Kx,‘%\\«/‘ Ak il 6514628 w( 7//«;/0.
- 3T

Eﬂ'—‘

E A_Dp]l{p’— = (O nmy Test COA4YS

)

[\)h SQPG;IY\GA E((Amfno“‘iuf\ - 0‘\’\’\(’/\ +b\ﬁl\ \)i%uo.\ *’\I\fLu (‘L//

U-Bend Tests both specimens Double U-Bend
#03 Thermally aged 5 min @ 870C

Super Saturated PbCl Solution

pH= .509 Temp= 95C
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U-Bend Tests both specimens Double U-Bend
#03 Thermally aged 5 min @ 870C
Super Saturated PbCl Solution
pH=.509 Temp= 95C
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Neo > - Bennr Sfe.u mens  Seoa Tesin’m
. Darrell S. Dunn U-bend specimen To be completed at time of order: Darrell S. Dunn Location of U-bend specimens To be completed at time of order: :
) . - CNWRA D 20-06002-01- - e —
SwRI-CNWRA CNWRA 20.06002.01.081.002 Material: Welded Alloy 22 NG-GTAW. P 522-6090 rawing 01-081-008 | \1-1erial: Welded Alioy 22 NG-GTAW
Phone: (210) 522-6090 All Dimensions + 0.010" (58NI-22Cr-13.5Mo-3W-3Fe) Fone (2-1 0) 520-5184 (58Ni-22Cr-13.5M0o-3W-3Fe) ;
Fax: (210) 522-5184 unless otherwise specified Heat: 059902LL2 & XX2048BG e-mail- ddunn@swri.org] Page 2 of ¢ Heat; 059902112 & XX2048BG S
e-mail: ddunn@swri.org Specimen Orientation;_As shown ) 0rg ; Specimen Orientation:_As shown :
- Page 1 of 2 Other:_Framatome D62X plate Other: Framatome D62X plate
M ATERLAL INFoRMOTIonN
NOTEBOOK 505 N
0.12%
“ AGES  2-25
——0.75"— +/- 0.005 F Mill 0.020" from original surlace o
' P e Top and bottom surlaces Specimen orientatior: ;
i “ / f_LQNG-GTAW Weldment
0.50" = I i — 3
te T - ' = *
o f - 7 —1.50" e
[ —— — —
DR (S B ) !
' T u .
I J ) ‘
! ﬂ—/ e
i 7.87" . ! i
oo Weld = :
— INAAASALAAAN L x - ] B e e
5  AAAAANAAAAA] hal
' E 5.00" e
!
2.50" '3
' !
| | —
! ; /,/ 0.375" dia i
: ] Q.50" ] 5 —_—
i 1
//'" ‘ —
Lt 2/12/20¢2 .
Initiated by. D. Dunn Date e
o S P i ,
G S ; i ) . . ~ =
Pt i 2 Y03 LK‘«“W” 2] e s —
TRttiated by: D. Dunn Date “Réviewed by V. Jain Date
b : ' " —
A A LS %M ot 2
Reviewed by V. J&R Date " QA Approval B. Mabrito Date
\ )
= S LY s, _
QA Approval B. Mabrito Date
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

v o

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Work Order: 23945

Client: Division 20

Lab Lead Chloride
Sample ID System ID | Results (mg/L) | Results (mg/L) |
Prep Blank —- <0.003 <0.1
Lab Control -eee 0.497 208
True Value o 0.500 200
Recovery — 99.4% 104%
Solution # 1 221526 1620 2099
Duplicate result 221526 1620 2101
RPD 221526 0.00% 0.10%
Spike result 221526 2080 2472
Spike added 221526 500 400
Recovery 221526 92.0% 93.3%
Solution # 2 221527 1110 1398
Reporting Limit: 0.003 mg/L 0.1 mg/L

Date Received:  03/06/03

Project No.:  20.06002.01.081

169

\"\oq \/\tﬂL S-O[@Ntb/\ ipfle/Amg/\)-?o»\

TP Analysis

FOp e

o T

160

&

#0

XY

SOUTHWEST RESEARCH INSTITUTE ——
SAMPLE ANALYSIS DATA SHEET |

Lab Name: Southwest Research Inistitute

Lab Code:  SwRI
Matrix: Liquid

Work Order: 23905

Bt

Lab Lead - Chloride
Sample ID System ID | Results (mgzy Results (mg/L)
|Prep Blank —— <0.003 <0.01
Lab Control - 0.445 204
True Value == 0.500 200
Recovery e 89.0% 102%
#1 i 221084 887 1207
Duplicate result 221084 876 1206
RP.D 221084 1.25% 0.08%
Spike result 221084 1350 1397
Spike added 221084 500 200
Recovery 221084 92.6% 95.0%
Reporting Limit: 0.003 mg/L, 0.01 mg/L

Client: Division 20
Date Received: 02/28/03

Project No.:  20.06002.01.081
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—-==— Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

CA' /0 rl& W /0/‘/‘73

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Client: Division 20
Date Received: 04/03/03

Project No.: 20.06002.01.081

TO: 030403-8

Lab Lead

Sample ID System ID | Results (mg/L) e cal?>( ﬂ//L )

Prep Blank = <0.003 <o,/

Lab Control 0.495 20/
True Value 0.500 200
Recovery - 99.0% ioj %6

#1 PbCI2 Soln 223134 1600 1399
Duplicate result 223134 1630 1227
RPD 223134 1.86% 0.9 H
Spike result 223134 2100 ;i 77¥
Spike added 223134 500 ¢o e
Recovery 223134 100% »9.8%

#2 PbCI2 Soln 223135 1520 1292

Reporting Limit: 0.003 mg/L o/ M,7/2
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

L.ab Code: SwRI

SAMPLE ANALYSIS DATA SHEET

Client: Division 20
Date Received: 06/04/03

Project No.: 20.06002.01.081

Matrix: Liquid
SRR: 24405 TO: 030604-8
Lab Lead Chloride
Sample ID System ID | Results (mg/L) | Results (mg/L) |
Prep Blank -=m- <0.003 <0.1
Lab Control e 0.495 212
True Value P 0.500 200
Recovery e 99.0% 106%
#1 1:10 Dilution PbCI2 Solution 227265 1200 1170
Duplicate result 227265 1150 1171
RPD 227265 4.26% 0.09%
Spike result 227265 1700 1548
Spike added 227265 500 400
Recovery 227265 100% 94.5%
#2 1:10 Dilution PbCI2 Solution 227266 1200 1442
Reporting Limit: 0.003 mg/L 0.1 mg/L
N
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FORM FOR REQUESTING WORK FROM OTHER DIVISIONS 5
A. TO BE COMPLETED BY DIVISION 20 PERSONNEL
Requester: ! Ming Pac Request Date: 7/ “’/"3
Project No.: 20 . 6tosa.0i. 081 Phone No.:___ X (G40 ;
Description of Work Requested: . |
Tcp ﬁ,r\n’\;{n\ o 'P\)Q\* SalAise Soa, T
JARNS Ane d\\oa,'. ac Con oen\ QAA": Y280
O Optical Microscopy G SEM O Hardness O Profilometer 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 equivalensly 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 be calibrated and controlled according to CNWRA and SwRI
Nuclear QA program requirements.
Sample 1dentification Description
E O Sdie |
ji)— P Q\‘_ S(\\u\;_ -
B. TO BE COMPLETED BY DIVISION PERFORMING WORK!
O Optical Microscopy O SEM O Hardness O Profilometer O Auger O Other
Person Assigned: Signature:
Division: Date:
Make, Model & Serial No. of Equipment Used (attach list if necessary):
Software Used (If any):
Standards Used (If 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, initial and date, and then reenter correct information. \
I
A
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET |

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

SRR: 24714

Lab Lead

Sample ID System ID | Resuits (mg/L) |

Prep Blank — <0.003

Lab Control — 0.501
True Value — 0.500
Recovery -—- 100%

#1 PbCI2 Solution 231141 1220
Duplicate result 231141 1230
RPD 231141 0.82%
Spike result 231141 1710
Spike added 231141 500
Recovery 231141 98.0%

#2 PbCI2 Solution 231142 1380

Reporting Limit: 0.003 mg/L

Client: Division 20

Date Received: 07/28/03

Project No.: 20.06002.01.081

TO: 030728-4

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

SRR: 24714

Client: Division 20

Date Received: 07/28/03

Project No.: 20.06002.01.081

TO: 030728-4

Lab Lead Chloride
Sample ID System ID | Results (mg/L.) | Results (mg/L)
Prep Blank - <0.003 <0.1
Lab Control o 0.501 202
True Value o= 0.500 200
Recovery P 100% 101%
#1 PbCI2 Solution 231141 1220 1564
Duplicate result 231141 1230 1547
RPD 231141 0.82% 1.09%
Spike result 231141 1710 1921
Spike added 231141 500 400
Recovery 231141 98.0% 89.3%
#2 PbCI2 Solution 231142 1380 1652
Reporting Limit: 0.003 mg/L 0.1 mg/L
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