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surface and erasability. If, at any time during normal use, this product does not perform to your
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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
i are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing

expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
B Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.

Y

T T S T

CNWRA
CONTROLLED
COPY _/S57

One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series
Made in U.S.A.
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Scientific notebook entry for Engineered Barrier System Experimental Research (EBSER).

EBSER TASKS:

1. Effect of Microorganisms on the Near Field Environment and the Corrosion of Waste
Packages.

Effect of Waste Packages on the Near-Field Environment.

Long-Term Corrosion Tests for Prediction of Waste Package Performance.

Long-Term Stability and Embrittlement of Overpack Materials.

Stability of Multipurpose Canister Basket Materials.

Dissolution and Radionuclide Release From Spent Fuel and Vitrified Waste Form.
Reporting.

NouUs LN

Tests Preformed by: Darrell S. Dunn, Peter Angell, Gustavo Cragnolino, and Narasi Sridhar.

EBSER Specific Objectives:

1. Develop and understanding of the processes affecting the near-field environment
contacting the waste package in order to provide input to models and to confirm model
predictions.

2. Address performance issues (corrosion, mechanical properties, radionuclide release rate)

relevant to the current DOE ACD phase while retaining the flexibility to the
methodologies developed to a variety of materials and design features

3. Conduct waste package experiments to scope and study the key parameters such as

critical potentials, and fracture toughness affecting the long-term waste package
performance.

4. Assess the adaquacy of the DOE data and methodologies used to support lisense
application.

5. Provide information to support modeling activities related to waste package performance
for Engineered Barrier Systems and Iterative Performance Assessment programs.

Detailed test objectives identified in initial entries or individual test entries.

TASK: All tests in this notebook form this page on were conducted as part of TASK 3, Long-
Term Corrosion Tests for Prediction of Waste Package Performance, unless otherwise identified.

Equipment: Same as in IWPE.program. Specific equipment lists provided in test initial entries
or in individual test entries. "

Materials: Alloy 825 heat HH4371FG, Alloy 825 heat HH8882F, 316L heat P80746. Other
materials and heats to be added and identified prior to testing.

/a//&’ /95



4

 LONG  TERM POTGA)TIQSTATI(, TEST mezu

. SPame)  SAmg a5 Twpe O3S p 28T

| L Actoy §s HN43IFG

. START wr=  30,.%202%9

- _Steurmod) /000 ppp (- FSPPm NCog 20 PAm SOy

M pPr Moy o PP - 2000ml  sumox /S Forcous
3.299¢C Mo  cor YLl

02467 & Malien, or 897759

 {oml ‘SO;( ~10/9s  STeci Swumed) P /4

20kl /"D3*lb/9$ S S 1y

o Yml  F-roleas P &l

+ fx warn To 2o ml

- STRRT /)N 5§27 -

TS Ny THér pomerse. 0323008

- POTEOTIOSTAT  &E5C Jifp #1L Cnavnec # 1

. DATA Sawd As  (TgSP2Y. PAT |
Réfé/w)@e - IS /3-¢2~S/ SN T0¢337

‘ E@ﬂ,m—77:“7“/‘3’~“ Kewrncsy 4177 S S3I7HIE

; E% +/ﬁ.u—rﬁﬁw—@ /0//§’/;:

Entrzce OmV/ | .

 TesT  sTaeren [07)3 s

L Tést Srrren. 2y s
Eno pu~ J 263

LEWR LT B0, 520455
Ao SLTe) OF LoCRizren CO(U&Q)S‘Ic)l\)

-

Lone  Teewm RlarresTarze  TEST L TS25PC

SPecames)  SAmE AR Twee 08s P 268
ALeoy SLS NH432IF6
STAly ot 30. 36907 s L
SO urzon J0og  Pom Cr~ FSPem Ncos 20 fPm SOY"
O PP Nog  ZPrmFT 2000 [ mank RS [Duons
329697 9 Mt cov Fel
0.242¢7 4 ALNCoy v £97787
Yo ml SOy~ 10/%3 -
20 W, wos - 1033
o mal F-i0ps
+ Dz wrren. 7O - 2000m/
537/0167’/:14/ > 240

< 95+ #y ThsemomstsR — O323007

SOTETZOSTHT  ESC Y40 g7 Chawabe #2_
LAarn  Savo  AS  (7§2SP72C Dar
RE(ered C6  FZSMr  [/3-620-S1 I G2y
Ecoen. — 22V KeTruesy &f7 SN S3748

E;oé >/ 3bml : "

Enpraso 200w/ |
Tesr Starren /O3 fs
TEST ST K0 /)24 43
swvo pk 9230 |
E/UR ST 30.367722 \
O SICA OF (ol gy Coexeasro,J

CQ 0.0

1/28/%5



1
f
i
i
|

10

CoNG Térm  PoTedTIosrize T3t

LT8esPY¥ e

SRamed  Samé AS Twke OFS D 249

STurr WT 31,8544 37

Sooren oo PPmCr

/0 PP /bb Z/"/’mf

| 3, 2%’087, A/aQ/

S97IEY

2prFe

0.243129  pNCHy  Lor.

o S"oo T
4O pal SOzf'“ (0 /95 R N )

20wl uo3- /0/95

+ X w:ma )o ’2000 ,ML

L TEI8% g T igpmomeren. -/ 8 3303

STAZT pN Sl

P mL O{ S’ocutd,\) (/jgo _74/ 7‘53‘7' I

L [ored TIoSTAT

160 TIOSTAT Esc cf'qo #]  Cuannel #3
PATA S}ngo _AS LTS P& (ORT

E pe + / SSMU

TEST STRRTED .
TEST . S72PP0
_Enn ol
e W7 31897,

s 2/3703 zﬁf\,ﬂ;
Kezraest Lo SN S3TY

Cwhshs

~ ~f€ ApPpPzén -

T 7&ST ST’MT(Q

L LRGN

/
COCALT2ED

L MO._STaw . OF .

CORROSI&N 7'5 57' STl
e PN

 EO e
O SZen OF

Lon6. Térm  PoTevrroSTaTC TesT  (rvesede
 Swmé AS Twh 0fS. f’ 270
,qc,oof &’Zé  NH Y3 FG
ST w38 953/97
Cleurcs ‘&o‘cx‘s ATTACHED S/’(czm 5A)

C276 AT AV SoT TO@Q%{QWTQ
YO TN.0Z  USTWNG R0 6/03

SPGQImé«)

1000 pm G EFSFIm NCoT o Frm Joy
CJOPPM MO 2P FT fo ml OF
S’sz:ra»i casren ov plo

Ny THeems iR (EFT0S

esc 4o »1 Channge #¢9
 DATA SXvén RS eTEesltYL
 Rererence  FISwer  )3-620-S! S K263

ﬁﬁIﬂV¢€"/ 5/7 S‘A) 5374/?

e pe  F3al ‘( crormre)

o lsls
 [ErgRdrs CaeCT/J-o»O/ LoST  CONTACT /TN éuwz.\) P/wse

7o CRRoraIOYS  CLRREST ArtP
AT TIES I TN RANGE OfF

///24/9: o
«5‘ B
387S3/74

coCmtren CoRROsTA

POTEITTRO L £moz~cs o
70 (83900 SccomS.



 Pomdviescr  €Sc 440 w1 Cuwwwie # S

CONG  Term  ForedTIOSTATIL TEST  LTRSPSC

Sfeamad  Same  AS  Twre OFS p2l
Aoy 825 NNYIUFG
o START o 39.0%US
2 PTre  CrReurce BeockS  ATTACNEOD T stamg
sTe C2Z7¢ Mur AR Bour ToRY véo TO
4/0 T 0% ST PLROTD 6/03

| SQecurer) o fem Co FSHpm Neosm 20fPm ST
Lo L4n A/O 2rm F T Zomad ommte AS Fowans

“3 29508 < MaCl  cor 99616
O 2¢3/Z Mabcoy cor  892%9
4O ml 52 - /0 /as

 2oml ,4)0.6- 10 /9

Yl F 1085

7_=C)5°C. Hy T Namvmsré& /@330 ’Z_
- STATT pH= -

/000 ml OF Socorma) osen  zw TEST

Bes ) olsths & IES

 foama Sk AS TE2SPSC
PEF enenis  FTsuin. Sce  (3-620-S] sA) J2H053

C e RKezraces 617 S SIMY
Cpe 72V Loz D
6.4?9,(3‘9 : "/00 /w(/

TEST STATER /0/ /3 /§.5

TST SToPRen  U[26 93

gvo pn FIV

Ao STen) Of (ochT red  CoRRoSzoN

(LD o

W B

0C825C16 |
Lo Team FPoTamIoSTAvIL  TEST —£FFRSAhts JF) wlshs

S Peczingn) Soame , NS Twpre 0Fs P 272
Accoy 2SS  HAY37UFG
Srneer o 39 2?74/67 :
2 PTFe  CReurcs  BeockSs ATTALGS T0O Sheczmén)
st CT276 NMUT AV LT TORYAA) 7O
H40 zv 0 STAL  PROTO /03

Svcvrran) 000 PPmCr  ESFPm NCOT 20 prm Sop
J0 prm N0y~ 2rPm - S0oo mL o€
Sveuvizep) (TSWKO o Sl |

=95 “c Neo T héamo nmsma. /6330/
STARITT /:)H éz‘ /€S

/’(}';'GA)TIOBTW €sc 44o #1 | Ckmvnk//véL.k #é
ONTA  SAkS NS OCFeSCiC o
Lerénents  frswsre  /3-620-51 m) /06343

Econr — 60 m/ ;
€ pe # &9 pl
€ arfuzs o o.C.

ST STARTES /O /)3 /os
TET  Srorfse /24 f3s

e yX 9.2:5
EVRO wi 39.2375¢

10 STgn) OF CoCaxrgn CORROSTIN,

Cd . 2C) sz fops



14

Ajos - 10/95
.vs U()_)

A 37125’ 7

sow/O/?s /Ooo* rem 50,7

/qu 50, cor 901 23

o°% %5

Cx/o // /7 /95

LT ATk T /006 m./,

r/0/95 /000/’/% r A ME

o . SPecamen

AN-VE ////

. Conrdoszor  Umnner. OPen) CxRcurr | ConvoTrIoNS.

.‘ 50(/07-‘1’0/*)
o 2000l oF Soeurzed
AT Ccor Q4L
oA L A " CuCl . D

__a.oo/\?ou‘; 9 CuCl, QN0 Lor  §97713 .

795 0323009

L CAT V02
LA S

 ew o A S.é63
Jwrzwmd 7:1;444

S wr 279845 P S
| CRevmcs Corpssm) ‘on dor 2y sT7ss

15

- GegzsCs

DeTeamene Ivresriod TZmé  OF (OCATRO

\';Acbo;«; F2S  HNY3INFEG 2 pPrre

CRercs BeocrsS Locren 70  SURFALE  dgTH . o
 C 7% wur ANO Reer . ToR9ua TO YOm0z
L USIA PROTD. LIO3 e
CSTART . T 279959 37 o

o pemcr,  foxw  m CaT T mCat
7 /Ua Ci
cor 950367

N7 THAmome el

Y s S6o3

g SéTup 5/’€ czwwn/ AR gy §25. CATRES..

T Conecto ) €GH G URSASTAT S 2ot R
NN ACQurRéd  OSzTak  EGEG  more 352
- Sofrcoeh.  Cornoszon) Soframel  TA)  GALomae
@4@510,J Serup i
(2)  Aecoy §25 NWHYSTUFG 2000 geit FTnsH
‘TOT N TmERSEQD  AREN /906m7"

+307mu ez 275wl

0035 ms AT 320 w70 Scon

) PDEPTNS ZZS/M, /20/4”» éO/y; 6o, ~ .




16

- (GCgesces

o e e W T

15.90

Iomrew CUELSCMOT R

A
-8.82% 4,85 8,825 PR Vs]

M /04 95

e A 2R A

8.35

8.3%

;
pi— |

-8.625 6,825 8,85 8,15

L)L) s

8.25

435

, L7
GAcuanze CORROSIO) GC §2sPL
OfJectre Skume , Ay PIUS
ngCIMGA) L M A}\llvédbéo G /QFCC"IUGQ) Arcor §25
Réear N NYITIFG 0,250 v 1,915+ Ceprmbdracae

 SPecamed) (000 GRIT EFIn/Tsi
StRer ot (. §40554

 SOLUTTon) k/()()O PPr C/‘k Zxn 3 Cutr 22075 m Cut

2000 wml  FRerrecq AS Foctows

2048773 Nall  cor Y9604 ‘
b 01?597;7 CoCr—cor— 757365 Q& Y
L 0..37627 Cull ¢tor 950807
o. 6¥12/ g Cu Cly 28,0 coT §977/3
Homl  OF" O.37 macar Nl LrésnrE0
BT G 7ml kew cor 956708 Lrcomo 7O
 200ml  warn T wumreR.
L TITAC G CowceldtrAaTmon) < O.0SE M~ Jovo FPm .
STURr op 2.263

T =957 Ny THsemomsrer. O3I2300¥

Servr  Sams A4S PS5
CaTmomss  decof §25  NNY3TIFC /SO Cm

; éC@fﬂm + Y26 a/ #3268 at/

€pr +475m/

TEST STAREO /0%4/95

END 1w //.a?‘?/@S/7 |
A ST&Y OF  tocMlzzén CorRROSI)n .

| DDA b



Ge $25PL T pmencarzed  F2SPPS.

ORIt g MEASUSLG  PIT  PROPReATZY RAV

| SPeamed  pust Sas  HA RS covenso TV Mg

S— L SHeIeRr. ARAE 0.04lemt . DEFINE e
ML | | , | A —4‘ U ST WT  MENSURGD  WITTH. METTLEZ. . AT 2
o Ii W f an _‘ i AT . Berrom.. o€ f/%g e
| H | d‘ | ) Sbeurgon. Voo PPm cit §3 fom o 20PPm S?4
1L . D PPm WMoy ZPPm 1066 wid sm w3 Fois

W' N - ) 1432 4wl ror FHN

i “ § 0/2&4%7 Napeo,  Lor  §37789.
~ o 2opml Soy- 1005 Smc& S‘oz.,urrm\) p / 4 B
- 2wl -1hs R
P ,_“ A + P2z wirrea. vo  [000ml (2SO ml Usen TN TEST)
—‘i o _ StarT pN__S.211.

. L T=95% Ny THeamo mesa 11504
 SPOTENTTOSTIr . €SC. HHO B 3 QM&NNG.L« S e
s . fEFenseitk  STsMen ICE 13-(20=F). o 306339

/o/m/f)s  leoome

r} ; B | TEST NABo@Té D /071§ /95 /40 P 006
- ; B T CHCk OF /’Ozéﬁﬂ'Ioimnrc CoTROL .

Iomedw R
'

"4

—

R R A L /4

==

TITEE




20

2
ok

 PoTewTiosTaTic.  IMIraarzen) | TET PSS §2SS

OBJeazoe  Pereantde  Iwtrzarzos) foremrim . For
INTER G omuear. PLTTzA,  of  Sewszrr zeo  Aridr €25

SPECEMEn) Arcor  §23  HAY3UEG Stcorzme) Arimbneés
HT j200°C FOR 10 e  AWD SENSTTT 260 AT
7S0%C for (00hs  AS NOTD TN Twire 03 pldE

. SPEGImgs)  [focTSweso  TO 26007/:# Exnvrsn AMQ
 ThEA) TSk ,7/@7 /0//?/95 LTy CoccolRrre
) S:ICJC»Q TO TR LTé  [TITSH . GKAMIA/AIYOA)
AT /D0ox Sawas Somd SCRATCHes [bmumritnlc Zn)
THe  SurFAace. SORFace AREn  ExrPoSso =128 cu™

M 2000  fpmcl~  §IFPm Ncoy  20Ppm S Oy N
20 PP My= 2P Same AS P (D
L T200m{ Socutzerw)  USs€n ) TEST,
STHG /DN &2t o ;
7= 95°c Ny THérmomersn, 05323002

prevrzagr EGEE 273 sw 0P
Legereree Frsamge 13-(20~S/ s 3/06 339

Econn. - 48SpV Keézraeg+ 417 SN S7962¢
Epe - 200V B
Cuppizeo TSESHU 7o + Y30 4V

TSST  STHRTERD /0/757%S

TEST STOFFo L0 //‘07/?5 AT b= J)7090 secorps
No PLrrErkc  of  ATTACK. . CReures (/erg) HTTACNED)
TO  Spicxmén)  TORYwo T /Y 7m0z  CARCucs
SORL A= 2.4 cm™.
TesT AesTanTsdy  [O0fihis  ParAcecs PSS 825578 .04r
Econrne. +“ Pl
€ L — 1S¢md/ ;
€ Nppzso + 200 - Sooul/

TesT Srorke  10/ANs  Prrs AT GAKEN RouwiTas

1o Casmes Cormo= ) 40 s




22
P ProPreaTmon)

MEASURG

.  AnseE26 @D wleps
Pecmy)  Arior oS —w

T SWezK  ARia —26 Q) /o/zo/os Oa<//¢u4

L MITTN

5‘774“,_\\ 7 T Médauﬂéa
l. AL L{Z,S’oSf

Ezsppd

/’17 PROFPRENTION  RNTE .
" Covengo T

. /000 ﬁfm C/
/0 /°/°m NOg”

6’5/’/% /vco3 i,o/ﬁm ,So,,
fo’% =

/6OQmL MR A5 Fawows R

o2%s

«

W

S AJ ‘f / / 08
/3620’5(

7 kTyMM,n ,—G(L_

- Receasvet

. Tésrwwréo /0/7_6/?5
L TEST . Jwﬁféa
L MERSurer s OsOTH.
e plx 2233

164593 ¢ MuCl cor Q&6

4 Dz wee TS 100wl

S'J 3’/06 339

2

Current density A/em

1.00E-1

cm/s for total test time
1.00E-2

1.00E-3

LOOE-4

1.00E-5

cmys per 300 seconds

1.00E-6

1
=11 Depth. ecm
1

Total depth, em
=
S
l

Potential

L DL L L B

Coulombs

Coulombs
1

20 — d(cmis)/dt

100000 200000
Time, seconds

/)23 73

T I T | T

300000

1.00E-5
1.00E-6
1.00E-7
1.00E-8
1.00E-9
1.00E-10
1.00E-11
1.00E-12
1.00E-13
1.00E-14
1.00E-15

0.6

e °
(5] >

N .
Potential, VSCE

e
>

'
e
15

0.0E+0

-4.0E-9

Propagation rate, cm/s

d(cm/s)/dt

23




24
GALUavte. Consszod  GC31¢c C3

OBTecmve . PeTénmang s 7anrses) Timé O . ‘
o)
Decree OF Crévee. Copdosy

SPé_(_Emé.) B POILL ToTAr  ARéa - 24 cm> - , |
Immensen  ANRLART 2l em™ T wo PIF¢ e ' !
CReurey Brocks ATTAcée TO  SPecame) Torpuo aw— .
Tp SO zv .o® Usewe LRo70 (/03 . BLocks e |

MeCr (WTTK C27( ~wnoT /&1/7“ B 8,160 — " B
|

SozuTT) [ wornz Ci1~ L5 Mol e SIS B
/E.E&I21 & peCl cor Fllérd | o W
+ /0 whted 7o 2002 ml N 429 1~

STwreT YENN/NES —— %
Soe urrwf REnATén  wITh  Béed MR S e Mm WWM,MWWWM W@m .

T:=9S°% H7 T agzmo meTER. 0323004/ R |

.24 ‘ i | ;

T — 8.620 4,198 8,148 8.188 4.28 4,268

Sewp  Swms ps RIS | S e N
Rerererlce Fasan Sce  [3-620-5) ) 3006 340 S @-«/Q /ﬂ/zs /75 | |

CounTén €ECCTROIES Slée. PFIYL [§ca s - RN e

\ S 109y T T T | T

é ¢ /S0 m v/ e '

£ g o +_/3;w/ —~br ottt w % /{ 5 —/33 £ ~/r2¢ M/ R ' 1.0 {— —
TEST STPRLD |6 / 3 / 9s e i
CRevzce Co e./zosw,) oN 2 o 2¥ St7ey e “ comi— —
Deptd  OF  poTach 23 0/4 " g 250 /_{ n S 2
Ewo  pN 17306 ‘ e e -
Pors P L o | :

- —— ; jaa 8. :« B.iLW u2=29 . 268

o Q,/@ s /m



26
__BLSPPIS

. OBTeaavé

Weas ol PTr PROPASATZ N RAYY

SPecame  Aloy. B2S NN e552F  Covenen

| Skeame)  fuer X

T NeAT. SARIVK. Apeas. 0-04lcmr  Lepra s O [

NEAT  SNRIVK  Areaz 0.04! cm*™

g, )Y2%leg

v 1000 /)/mg  FS P Neo 20 Frm Sop
h6d997 7 Ml w-r%’/(/é
o.2M32 4. Ia Hco Co7 897789

_20ml Sy =0 /95
oml w -phs

Zwml - 1bA9S .
- DATAFz0 6

- WATI TD /000 w/

w,jsmé} pH ®177
79S¢ Ny T Weamomeran_ UIS§H

,szz-lzzo&'r €6LC 273 momee s YOR
 REreréxce  [TSNeq  SCe

ﬁﬂﬁ(ﬁﬂ—é SZsPPIS. DA

e,t, 4 oy
TEST . &mﬁw

- Test Aﬁa@fé@. /0/ zl{ /?4’ -
L MATIITRIUce AT =00 mi/

 SPeame) RE usen  Ks @aspie P21

000wl mak A5 fossus [;

Soz,

. 7'657' STA/(T ;é/\-)
et STorreo

. per P32

z,f/’m/‘ - SAmg S’awzzo»/ RS oM P26
5 TART pil c? 177
7‘ 95 Hs. /#(,emalhﬁ‘é/{ //5' ?/%

Wf\i;‘fﬁfﬁaz'ewzosmr EGHC 293 SV 408

REFERENCE  FISNER SCE /3’— §20-S1 SA) 3’/06 339

; /a/zy/ésf e

s e

27

| STRRT WY MeAsusD  WITN. MMEFTEL UmTD o START wr R :

loos tem Cl- BSPPm Weo~ Cotem So, pwrrm A/@ -

eSPPLDAT



GC 3 Y
O:BI@TI“Q Same p  p2Y
Sﬁéqw 34 “ /_’?0’74’4 | *fbfﬂc AREA+ 2w
/—;;m'"éaéo Aréa 2cun™ Z PTFE Cpéurce

Beocrs ATracwnso 70 SPcane) ToR9®O
70 SO zaror USIG PRoTo 6103 . Beocks

- HeLD  wxrn S por I Boor
S7Taer Wr 34.527F¢4 : o
Soeamrzay) (Qooo PPm CI~ NS AClo-
32.9¢08 9 Amc) st QYKL
T /2 wunree 7o 2wo ml
STArT e S.97

T=9S T N, TNamosrza.  O3I230f
W / 0/23/55

SETLR Samé s PSS ;
Leecngmes Frsisa. Sbe /3-¢20-51 50 366340

COuVTér  EcecTROEY Tl pPsoM /EDcus~

<pe + )20 mV/ .

€ iaﬁfm,. W/J/Z‘aﬁs ~Dimdf, = 10Sui/ .

TEST STaRtEs  /0/23 /o3

EMOpYt 7SS

M0 T »34/.6267/\7

CRéwsce. Corfoszer) [ oc 2¢ SETes
[Erernatzon) epPTN /SO ol

LA frah

29

— BiGC314L04. 4

1,898 i T , i
1,608 — L T
1.4 |— . W MI o
i | ,I i i.
1,206 — ! "' o
& | i i
_ A |
- M | WW' i iy )
: P T WA "y
NI My
| | W
" b — i‘ \i B
- !
nam |— V T
BT F ?
~ 0. — —ﬂ'
) 0,008 ] l ] : : l
e L e 0.008 8,85 o, 15 8. 145 8.18 8.2
- L {. 03]
oo — B,
S . ! { $ i
; e _
i 1% — —
e 2158 — } o
o SN h
1 — ﬂ |
S w
e o '8.19@ — o
DU sl i : | ‘
-6.0% B0 B8 815 b.146 815 62k
—_ ¥ (M
o ‘
@‘/ & st
T —



[ 30 31
L GC 31t CS )
ORICCTIVe  Sami As. P2Y | R .
SPecame) UL PEOTHE  TOTar Apin= 24 car B} - | ' .
TontRSasn  AREA <2l ca~ 2 PTEc _CRéurch T 1 [
L Leoces  ATracwo  To L CcTED)  JSTHC 28— / W ] S
f C298 wor ¢ RoeT  Torotd 70 SO in-0m ) 35 ﬁ I (’} e
. OSTAG 1 Rovo  6/03 — T | fj i j ] } f S
STALT T J3Y. S/ 30 4 HE | .fl{ A /i j’ / : / } -
‘;: Socumon) [ mtenn. Crm A4S Aec) | \ CE i ;’gj I ‘W J | o
‘1 1/6.5832) 5 NMact car 94614 7 : : | . / I
27 warer so 2000 _mL - R I I l | fi [
STRET A~ N A 020 ' a0 w ] T
795 Ky T Hermp MeTen. 032300 i a o , S
‘ SE7up SAme A3 //) /S ‘ ™ s.aiea 15.Iaa zs.laa Py 45.Eaa ss.laa 68
FERénICE FIsner _Ste  [/3-620-57 SN T/06340 - o —
Counrmse_ececrponss  3/ér  PEaade /80 Con™ [ = |
., -+ 209 ml/ T
f?c.,,:z . ~170 m\/ : ‘ | B
Ceommea—I9nl/ = 11] ul/ | ) | A
EST _STaRTED  /0/24 /35 4]
TEST _SRPo  I0/o7 as ]
Cor Ay €no or 7657 + 10wV — ]
AL | T
Llrezrirrol  DEETH g a5z s, /20/‘{4» ’
/. MATDA SZ74__ OF LOcALE 2¢R C‘amszw\) Jorn 4 — I
VERY  Sramc. SNHLLOW  Syrcs  AS  oade) . R
Y I
I, —
RN NS 5
— 4 ) J\W\ju\i\w [ I —
4 ss.lw 45.Iae ﬁ.fae 65_‘9.; S
) S e
AL A 70777755 At /2755




O A

A

TS N SR S

_P1r_procssarzod  TZSPPIT
OBTecrave  pénsoré L1 ProrrgarTod) Rare
SPecamen)  Atlor §2S NN EEF2E  Covered )
| HEAT S NRIVK NREx= 0. 0Y! Ccp > DTN = S papn
! START _MT  WEASURED UETH METTLA.  (omT2
2 /725652
2. 1728¢(s2
3. 17256S%
¢, 172SESY
S 1725640
1.00E-1 1.00E-5
cmis for totat test time 1.00E-6 -
g e el § Svcormn) (000 Lrm Cim FS LPm Nco,  pLPm Sos”
g L 00E3 :3:::;5:0 £ (O LPPra /1/03.- 2.PPm - Jﬂﬂ;l)u’ Soc. orzen) (
é; 1.00E-4 1.00E-11 ‘;% ] AS o) L6 '
E LOBE-S cmis per 300 seconds :xijz ;é:' *‘/ STH@” y,O/U é ¢ ;i 3 ) QQ /d /27/’5_ ?- /77
| s L0e-14 > 7:35 c,( o THeRmom €TeR /(S &Y
WS [T % . 7 LrOSTAT s?C 273
0:24 L AL R ’" - e = tolse _SnJ) N0k
- 825pp16 N 0.6 hd - EREICE -ISNeEZ  §Ce /3-&20-5S/ S‘/\) S/0¢ 339
g . E — 04 = QMA% . ?ZS/’K/’?,/D/W‘
'E; h Deetn. om N 0.2 _>:m [ o 1
;; 0.22 — E —_0_0 g - , ECQM “"/499 i/
S i ! — __ .y = - o E'pﬁ +/ ?(/ P4 '/
Potential | - T & 7_637- Ay TA [2:'7" é yé) .
0.20 1 — i , -0.4 - CEO LEprn  MEASUREN $S.2 smpe
50 [ , , — 1.0E-9 ,
l I » - ENVNO pN G220
7] outomes -t ' —— € W JUEASURED 3TN mlTTiéa UMT
I 1720497
E 10 __: d(cmis)dt et é i 2 / 726 52'-5
] 3 e 3 192205272
10 —
i ) S “/. / 7 ZO S Z 3
0 , T | T r -1.OE-9 . S" 172058/ 2
) 100000 200000 300000 L
Time, seconds T,
> W@ 12/277 s T~ ) D) /
S — %( 4“{,/\/ L AT /é\y




34

easPPA

2

Current density A/em

1.00E-5

1.00E-1

cm/s for total test time

1.00E-2

1.00E-3 cm/s per 300 seconds

1.00E-4

1.00E-5

i 1.00E-6
1.00E-7
1.00E-8
1.00E-9
1.00E-10
1.00E-11
1.00E-12
1.00E-13
1.00E-14

1.00E-6 | T l T T

1.00E-15

0.52

Depth, cm

825ppl7

0.50 —

Total depth, cm

Potential

— 0.6

— 0.4

— 0.2

— 0.0

— -0.2

<

Potential, VSCE

-0.4

0.48 T T ] I

2.0E-10

50

40

d(cm/s)/dt

Coulombs
|

Coulombs

[— 0.0E+0

-2.0E-10

0 T l T
0 200000

Propagation rate, cm/s

d(cm/s)/dt

| T
400000 00000 R J RS NRR—
Time, seconds @/ // // 3, /7,5 e

e ] éE(‘arLﬂ
ﬁ L TEST STarrel. /07 /35

L3

GRALuanre  Corposten)  GC316L C6

 Swme a3 p2Y

SPecamen) Bl P07 Torme Arés ~ 2Ham™
 Immeese  AREa = 2/ cw~ LT CREALcE BroCKS

S— e RTTAGDUR T SRECTME) Sz C2T76 MIT

- L ANR BorT  ToRPuA TO. LD s0f2h5
o S0 /n-03

. STRET W= pOT  RECORLED
R Socvrzon) [/ moear. Ci-
. /1658417 9. Mc) tor U
- . L+ DT warer 70

— e START ZOA/ T 73 9 N

- Serve  Sumé A5 p/S

PSS

Lo /03

Ky THeememeTeR 0323059

\ Sce
 COLnIRR E€cTRKS

S LETYE /80 cmt

+/Sw

Ept AT €vo  #I33mJ

) 5 STres.  OF  CRLuCKk  CoRROSTN -

_/ZTS  on Borlir €xsén Supfaces.

. WA \ . @1//0/0&/ é 777‘/

Ersues /3-¢20-57 s JI&K3f6



36

(7 ALuavic  Conoszam,

P2 OO 1t Lhs

8.508

2.5 —

L —

5,508 —

4,50 —

3.5 —

L AP = P |

2,58 —

8.3 8,458 .55

LG *®

6,658

o
ey

-F‘:‘,_ __,h_.“‘,.v,__.,H.‘..,....w

by,

PIr  PRoPAsxTZON

C23PPIT

m\‘«;w ORTécTyvE . MLASuRE  RIT  ProPasarzer) RATZ
- SrecTmes) Ateor s 625  HHASEE2LE . Coverén .z
K NéeRT SNRINK CARGA T 00U Ch - [ RATN =S pus
- START wr ILASURED. . (AT Ta PMETTLER. (AT 2
[ 14%2016 M1 *

2t /452029 a4

-’

/

3‘ /l/?24027 -fﬁ‘

/

Y. 1Y%20 23 ue

<. /49202y

YA
ALG

/ L

SoOLUrTes

1008 LrmC  ESPPm /\/(,0;," 29 LLyn 807 )

g 1O [P MOy~ 2 PN (200 utf . panacg... 2
fOLLows.
[ 650/77 o Sl _tor. QY44
O d2Ll) g AN Lor £72289
= ZO«@A oy = / /75
LOwml, Moy 11[s
2. ml. £ = n/l9s §
e e D7 warea 7O 000 ml  STRT pil J- 446
I 7 295 M., THezmomsrar __ J)IS.E1¥
, 4 : \
. W (VT 7ZOTAr _ EG 06 273 wwaon 2% _//,4/% 41/08
R Lercaéncs TSk SC&  /3-620=S1 SN 3/0¢335
o DATA L SPAY /A
S Envr /01/ 9* 263
IR Gcara&‘ - 254@//
S ,é Pé *110 m V -
B S TesT _Sraeme __11LfS
s ENLR_ T
R /o 1413149
. 2. 197235¢
_ 3. 413 40
— 4. 14731 €0
o — <, (73170
R - ELlp PN IEASUREA 902 pupe . o ya ¥
et A 11103 s




38

39

FZ3 PPIS

STocx  Sorurzews /oS

SOy =11/3s l0oo__ PRI _SOy™ AS NMea, SOy

,/-é/')r)% 9 ey SOy LOT Qi213 _ » Dr
WATER. _TO {0 ml Cr  1201/95

CALCOLATLO  IWT eS. 3.2 an™s ¢
CALCULATO  PépTr - 0.52% Cm
MGASUREA W  LOSS < ?.9«1»’57

MINOR.  C R urch Coa.ﬂosroﬂ DeTweed)  Specrmes’

NOo ~11]9s

oo LrPM MO~ AS M Ny

AP  TURIOG.

~?
/.37 6 N Mow  FIN IR+ Dy
y 7 =}
LHNTER  TO 2000 il Ea P /Z/ 1 /%S

F-11/9s 1000 wPm E-  AS Abc

2UIOL o AL 107 SFVYDs - A

1.00E-1 1.00E-5
cmys for total test time 1.00E-6
~
5 1.00E-2 1.00E-7
= 1.00E-8
2 LOOE-3 g
Z cm/s per 300 seconds 1.00E-3
= 1.00E-19
~
= LOVE-4 1.00E-11
g 1.00E-12
.j. 1.00E-5 1.00E-13
1.00E-14
1.00E-6 1 T I T y T T i 1.00E-15
0.54
L, 825ppi8 — 06
]
| L
41
g i ‘ DCepth, cm L— 0.4 :}
~ g - 7]
= -
o052 ]
: | "
= | - —o0 2
:2 i Potentiat L =
- -0.2
0.50 T T T T T T -0.4
50 2.0E-7
40 — Coulombs L
. _
-?: 30 —
_g p—— — 0.0E+0
cm/s,
=20 — )
A4
10 — §
0 r T T I T i T -2.0E-7

0 100000 200000 300000 400000
I )@j’\ Time, seconds

Prapagation rate, cn/s

" d(cm/s)/dt

AR A. T L0000 ML ExP )2/, /353

L ]

& llo

N ) /I/I.m//n_’s

- N
WQ /2 / 4 /f s \
o




41

%

40
SToCK  SOLTzons |2 /93 - LONG _ TERmM __ LOTENTIISTATZL ~TEST  LTg25P2\/
B SPécimed __friory 25 HNYSTES  Sams p3  PF
oo Pem So4”  AS e So, | | STARTWT 30, 7204S i
LY 7 A/;.\ Ko,/, LOT - '90) 213 1 SOLUT‘Ior;P A/ijD* P;iﬂ Ci: §sSFrm Nc,oz* 20 LPm 8’0)‘1‘
< , /0 PP N0, - mF ~ 2000 mb _MAROE_AS__[FItrowsS

*+ DI MTin. 1O 1000 L) Expe //L//% L 3"300097 SR T,
1000 ppm N0,  AS Sy o, 0.23%2/ 5 A Heo, Cor  §97759

/37097 o piae, LDT _§971E3 40 M. "_Soy-12{9s X7

» DI tuhthe 70 tove md_ Esr 1/ o /I 20wl N0 =12(3s D0

| ml €= 12/9s px7

1000 __Ppm LT AS  NMaF £ oL waTee T 2000 el

2.2123Y 4 AE wor  §IYOS L STALT PN = &1 981 :
LT iz 7B sonml ene S Z=95% N7 TVERmop$TER O 323007

' \ o _20TENTZSTA €SC_ Y40 w1  Cramke 37

\ LOATA  SAkn  AS LTEZSLP 2V '
N\ LEEerew C6  Frsner  y3-€20 =St SN Z2/3703%
N Ecorn  —6Smt Kerracsy 617 Sl I 7952¢
N Epe #/5ZmV 2
\ GMM/.) 04»[/
N\ K B TES7. . STARTER (215 /35 |
' \ : TES7 ST~ / /29 /3¢ 560 Am
AN VP p¥ g zyy
N\ ! €0 _Wr = 30.?20@1,32
\ M) SIGn).  OF _tocae zz6n  CorRESZONY)
N\
N
N 4

o~

)

Py

iiﬁ:/«/ Q 12/ /55

~EL AL

/4 7 W%




42

LONG Téem [LoredTidSTATIc TEST LTRSS PI m

- (OMNC Teem Poxénrzo STuTre  TE&T

43

%

CTE2s PE /M

SPecTrmeN Aoy 825 NNYRIFG  Same AS o 9 SPeczmes) Aoy §¥2S  NNHYIUFG S S p/0
STeer 30301724 ' R Sower_wr 3155974 ’
Socrzar) (006 pom O BsPPm pco, —zoprmane ] T | - ' !
2o Pem S0y~ 10 frm o Tfpm- s T Sovurzn) /000 Lpm CI~ BSFPm NCoy™ 2o 2Pm S0 *
2000wl mnpe  AS_Foccows B — /0 _LpPm /Uo 2PPm (- Z000 wel piang M3 _FouowS
3.3060¢ 4 Ml tor  9416/4 3.29%73 .,' M) o 941606
0.23602 ! Mo HCOy  ror  £977%9 (0.23725 M WO cor §9778Y
Yoml fov- /Z/‘)S SO prl %0:/ - 12/is
20 ml /Vo., - /2/95 Dopl Moy~ 1209
Y mel = -12/4s Yued  [F ~12/9S.
2 waa. T 2000 ml. * PO warér 70 2000 _ml
START _oN 8439 7=95c N TNepwmomsrsr [/ 3302
T=9S'  'N.  Theomomerse 0 32300% START _pu 403 ' '
,PoTéJmSTz&T ! ESC. Y I CHanvpse # 2 /ddo;w/ o Socvizod ¢Ser ) TEST
POATA _SAUe0 _AS __LTRZSPIM . DAT____ L)) 2 /s tos
Lererenkce  (Tsygp  ,3-620-5) So—F52360% 3106343 LOTENTOIAT  ESC Y40 # 7 Cwannde 3 3
Feoor = ESnmlV KsTNgy C11 S J79é2% 1 OATH_ ShUR _AS  LT25 PEm . DAT
Epe # /92m/ “ | B PCEERnCE  [ISueR _[/3-E20-S) SN Fai/é3
E Appczes 200 U = i e
TEST __ STARTED /Z,/IS /s | Ecomn  + ¥/ m/ Kexrweey g/ SN T7962%
7EST STYTR 1 /23/5¢ € e 1024 m/ “
ENQ /-ON 9.23% E qppizen /00 m U/ - :
ENQ W 30.3074694 [EST  STARTERA, /2./)S fos
A STE  OF cocalzaca (oloszen) TEST__ STV rn /23
ErR PN 9 078
enn T 3/.95352,

A0 Sz O a)omzzm Cen az&fmJ




Lone Térr  PoTenTIoSTATIC CT28PYm

45

B

CONG _Ténm _ [OTérzo FATIC _ Jesr  CT825 PSm

Szmeg A3 ALLor §25 NWRBUFG

SPecTmen) SAme AS pPl2  Auoy 828 WNYIIES

_SPeczmen)

Ser wr 38,9537

syaer wr 39 0%%0¢

CREUCL  LUNSNRS  ATIANeS  To  Sfectimg)

2 PTFe  CReuce WASHERS  ATTNCNe  TO  SPecTmen)

e

wrry  C27¢ Aot J[ Rocr ToRYUwn 10 4O Tr-02

wvur & Boer

TOLRYND T D 7402

(a6 Provd /103

| SOz pp0  PRm Gl §SPPM NCO 20 PPm SUs

Socurzon) /000 _pem Ci= §S [Pm M~ 20 fom SO

Lo A0~ 2PPm f 000 il a¢ Sowrzo)

20 LPm Mo~ ZFpm = > o) Ml OF SoLuon)

CISTED )

ANDe NS Fouonss .

T9S % Theamprneze _ /§330/

3-27?374 Al cor 9966

START _pA ’

0,21/0/45 Mo HCOy T £97789

0 ml Sdn/'- /2/95 DY

20ml M0y - 12055 P2

POTénieSTAT
JOATA  SAuer

EsC_ 90 #7 Cuminee s

LTEZS PYm G 12lshs

Yl == 12/95  pHo

Loercnénce /3—420=S! SN FEe3 9214083

T 95 *C A THNeemomsrsR /5330S

Svaer od . S

+ St/ fearuesr 67 SN S7s28

4
000 Ao OF Socumn) USER TN Fazs  TEST.

—GFut/

g APPLIEN
TET  STaeTeR

/Z//S /9s

Lo7erd STHT CSC Yetds #7  CNAnkie 4.5
LNTA___SHOAS LTRSS PSm

T Szyreo 1 /2% /94

en _pHN

Lerersucs  Frsmsr  Sce  [3-620 S/ sJ  S/O06337

"ewo  or ’53. 95294/

STer) OF  LocniZ@eo Caredszesr)

Ceann ~ So m/ Rerraey 677 v S79628,
Epe 2t 4 Zm) __ (Cenpurs ] '
€ Avpizen — )00 ml/

TEST STARTEA. —/—%/9’-—' // /2005 /%'

K STl ¢ //29 /%

Enp ,oN £ 539

e’ wr 39 036&77
A0 Szen) oE  lechezren  CorrosT=p)

) ) : ,
% L /30

@%@2 /5874




46 | | . 47
LONG Tépm Tssr  OC&§2SC 7 H O70CK — SOLUTZONS //76 ‘
SPecm@)  Sams_nS__pIB  fecor s HWY3NEG B 1000 _pPm SOy AS  pey SOy Soy =194
 Srwer_wr. 39, 2875¢ o /472228 1 M S6,  sor 99223
CPTFC _CReuxCe  (WAINERS mimovg/\) 72 SPeczmen) _ >~ DL LATen '7‘0" '//')m sl ;R8P [ /// fi¢ Exf 2/ /%
USTAC <C26 pD 12J5h5 C 278 pr f Bor Toeowo 7O | |
4o IS 0SING _PRoTo 6103 B 000 LPm MNUT A4S ooy Mos - [ /9¢
[ 372633 4 NalMOs Lo¥ $97/83
_Soturzon)  fogo prm Gt ES PPm NCos™ 20 fPm S0, + [ A& "To 1000 wd. PR8r (i éxr 2/u/1t
i [0 PPM_ MOy 2PPHE~ (000 ml ge | |
Sorurzor) o —pdl (i) 1zlshis  p4S | o Prm ~ AS ML -/
/= 95 *C _p ?ygmgwgﬁfa /53303 . 2.21003 49 UL Lo ETUYS
START /D[;‘1 &l 7+ /%varga_/ TO  /J98 al e /Aé‘é &P Z////ﬁ(
_Pogyma s1as €sc Yo #1 Crevmse # 6 [00 P C!~ As M) /00 ¢y~ 1 /3¢
JNTA _SRUeR AS  OCTCT| H O0./1652/ 1 M tor 9S/4S0 ¢ S cmren 7S
Réferancs  Frsner  /3-£20 ~SI_sJ) 9214074 ,{ (000l pree [0 G 2Z/715¢
Ecoan — 0 7mi) ferrtesr Gz S ST zg 0o CIT AS AC/ 1080 C) //94
Epe /08 ” (648229 Nel) cor  FSiYSo  t POL LAra 75
Enppzca _O.Ca * i 2000 [erpeso  L/515 G 2/e/5
Tést STaRTeD . /2105 fs. b5
TBST _ S70f 123 /% J moean. 1T AS N ) /mci- [ /9L
0 PN 903 SEYY 3L 4 el cor  ISIYSO.t D wmrza 7O
@ VR L. 39. 28732, (000 il Pragansn  1/e10% Evr 2/8/% .
MO ST OF ¢ocatzeen CoRROSTo) A ‘ :
? Zmoenr Ci=  AY SA4C) 2mcCr- 1/ 3¢
[6.$Y a4 Nhcy v I5/¥50  + Drldra T
(000 Pleranso __[/8/% &P 2/?/%

) ) e
=L L S




4 8‘«

49
LoNG__Téam TESTS LT&2S P2w) e LONG _Ténm TesTsS LTE2SPIN
SPectmer) Aoy §25  HEY3IIFG  SAmé _AS ;Oé’/“ S Peczmen) Aoy §25 HNANYSIIFG Samé _as_ PYZ
 STaprwr  _30.82062, 1 STRET L "3. 30769«
Sorvrzen) (009 ___PPm Cwl EsPPm _NCO,~ 20 PPm Sov S$ovuTzon) /000 Pem Ci~ ' &sprm Nco, 20 LPm  SeyT
e i ! s eeE————— ; f
10 Prr /4)03 ~ O pPPAF 2000 ol mang  AS FolcoedS o 10 FPm /\/03‘ 2PPm [~ 2000 il /MMIO( AS [forrows
3,3038S s Auct  tor FSiYSo S.3006s ¢ Mo ct_tor 9 S/450O
0.21501 4 Manco, Lor §97759 0.24274 5 Me Heoy™  LoT  ©97759
S0 wf. S Ou - //% Stocx Soorzen)  p 47 doml So,, [ /% STock _Soverzon) /p‘/ /
20l Moy |l ! 2om e  Moy-/[ 3¢
Sl T~ )% 7 -1 /%
+ [T uIRTEa. TR 2000 _m /. 7 PIT wATEA O 2000wl
CTART N>z §. 292 STHRT pN= Ly07
= 95t Wy T HEAmOnd T80 032300‘7 72 95C Ne  THRepmd rgréns 0 32300%
[20Té0 TTOSTRT €8 dHo w2 CN’"‘W‘L &7 WQMW:@@:M 2/l ESC Y40 w2 Cuamg, 22
DATA __SHUsn _AS  (CTE2SP 2w/, DOATR __ SHuk _AS LTE2SP 7N Dar
PEFER 8K4 CILSNea  J3-620=S]) SH % B 920y fecenslcs [FrSNse. /3620 ~S1._SA) 9214023
COUNTaa.  €LLCTNONG Pt Feng Countsr _CcecTloré  PE Fenc
Fewn  —)3mV  kérzmsy 61/ v UK7374 Ecupn. #7106 ut) Kegricay 61 SO 67314
£ Pe +* Zééﬂu ’ Y ® E’DA +> 793 m/
é’évﬂo\:“ O mal/ E aprezen CoHOmY ,
TEST _ STARTEO . Z/ 1 /96 S’ow pn TEST  S7ARTED J: 00 pm ’Z/ /4L
TEST STOPRo 3hed —4— CW3hsss  Sonen KT STaeP0 Soem  3/12/¥K
s RUTEMG 348 000 Sécomsps END p H 9, [0F .
Envn_pr_ 9.29 | EMP_LWIT 30,310072.4
ENO Wi 30,5226 4 * |
: , U0 SZon/ A€ LoCI 242 CORRIST I
A0 ST6A). _ 0F  LOCANLEL 240 -

o @JQ,OS’)'A:L)

e
il (UL

3/ /%

%QM D s ) e




51
| : .
LanNG _ Tom  TEST LTF2sPRN WL CONG  Téem _TEST LTE2S PYM
TPeczmen) Actor §2S HHY321FG  Same AS P 43 ) SPeE migs) Aeeoy  §2S  AH437)FEG  Swms ms PAY
~ Srans wr - 3185352 i Sraer vor  38.95294
SoLUT I 1000 fPPrm Ci- # SPPm NCws™ 20 PPm S‘O:‘f w 2 _Pire CRETCL (4 ATNEQS ANTTACKNED  To  SPecTmda)
1O PP /U03~ 2P [~ 2000ml.  MROEAS  Foctonss i TN C 276 AT A Lorr  ToRQuo TO O Tr0
3.29813 4 MaCl  LOT AYAIAYS) USZn PRoto  &/03
©.24039 5 e tcon Lor §92759
o ml 'So, - / )98 S7ocr Sordriem) 1047 Svra) /006 PPm C1T §SFPm NCo,T 20 LR Ja,>
20 A\ A}O-; -/ / 9 A : 29 [P /YO 2LpPm = Jodc  wel.  GF  Securzron)
Y ml - 179 " ; CESTER __ond P SO |
L DT wiavén o 2woo L J 7= 9S°% N THNsemepmszee | JF330L
T: §S°c Ne  THeamomerer _ /F330S . Sranr_ P £.243
START pH S 23 ~
/000 il Sprurzod  USén  IN  rnzS  IXKED : Sor6nTzosTAr ESC Yo #T Cuamnse #4
| PATH __SAv6D NS LT82S PYN, Dar
o PoreMTIesTAY  ESC YYD ]  Cnamie. #3 _Recensucs o S e Sl S Snd  F2nlé3
| DATA. SAVES AS LTSes PE M, DAT CownTée. € ccafaos G RACNT = KvO ‘
EeFensnke Frsmen. /3~ £20-S1 SN 3106343 '
COUT  ECeTRONE Pl FeAg Cewnn  —FFar feezTaegs 6ty SW 8737
- I mwwwmwmwmwww ¢ 25w/ -
Econn.  ~ 72 mV/ e g/dp/q_-,—(,‘\ O m\/
Epe 4+ /57 m/ Tesr  STaRTR. 2[1/% ___Sbo_pr
€ Aprer e 10O prt ‘
) Jest_ STARTEO . 2./1/9¢ 3702 £n. o 203196 E= 400 7 300 Secomms __OBIR U0 Toritz)
‘7’(('7’ S$IPPe0 3/)7, _/96 S0l Tnd L UGCTN ,PA/))sg/ Cirad AN 20T T CoJiACT AN
Cup pH__J.072 REFENGKs Ececrrove.  Curbsrt  Rénpmnse [0 7afin™
En/o v B[ 5S4574 LEFTLLbD  LUGETA)  PRUBK  AND  ClleRenlT )60 5Ty [
*’ ! D6 CREASER T3 w=¢ A,ém z ,
AL STonN)  OF  LOCALI 240 Co{zn.»x:kn,\) - |
N ZesT SToran 3/l Sitorm
Erp pH 5 58l -
o ELD vt 3§ 953/37

S

P /) / /
Ll LA /1 [

A

D _STon) D5 LOCHT 250 CunndSzon)

S —

I

TN N )
hue et 3[04 /8¢




53

e (W) MM o W= 39.0%6%34

I Sie) O COCALL 2ées  CORRISTon)

) ) o)

| s
LONG  Tepm . “T63T LTE2SPSH LMM COne  Téem TJesT.  OC§¥2SCLT
o |
SPECTmen) Same RS P YUS  Keeor §os  H#HY3NIFE i SPecamen) Aoy £§25  NNY3TIEG __Swmé AS P A "
START w39, 06%7 5 o START _WT 39.28732
2 Prre. CRéwurce  wwnSuwens ATIACHEQ  Fo SrEcEmia) e L IPTFE  CRéTCe LALASNEAS. pé‘T’T/QCNm 7o Secamen) ”
wrw  C 27¢  Ner ¢ Roor  ToROueo T Y0rn-9% N g C276  nur & Poar  ToRQuen  TO YOxrr02 3
psIns  fPreto 103 m_:ww (/SInG  Prove 61O “
| Sowvrzen) 1000 fem 1@ §5Frm NCoy~  20PPM Sop” e vrzan) /000 PP CIm ESIPm neoy” 20 FFm Soy” *
10 PP wg- Z.P5m F- 2000 MZ« oL S()Dm) AS foreows N [0 LPrm /\/03" PP M [- [o0oml.___GF 5‘001/7':2?".)'
3,29934 NMaCl__pov 9571450 ‘ onl___PS2 |
0. 24390 ?c, ple o Lor  §97757 . 7= 95'c N THERMY pmiT6r2 /§3307 |
40 ml / SOy — //9)6 SToc . Soevrzon)  péT ' ST SN I Fzz27
20wt /(/0(3- 1/% " i ;; !
e/l ~~_[/9 N : Forerzo SIAT E€Sc o # L  Chawér 26
v [T umiéa. TO 2000 el J6Coml s T T6ST JONTA_SAKO __AS oC82sCZ2 I DA
7= DS Ne T Hsemeo mETEA. /83303 ; [OEFERn/CS Frswez  /3-620~5) SN 306337
START /mv-a F $.227 - f’f Counmrz. EcecTROS P _grac.
RIT GUTTe STAY  ESC_ 440 8] Cusmmke # S Econn  —!0Gum) fecrrvesr &1y Sa) 467374
DUTH __SAker  AS LT E2S PS N DAT ® . £ pe = /O3 ! “
L EFcReCE Lrinsn  Sce /3-620-5) SN 2/3903% = C aprzeo T c.
Counllsn.  Ceteinons Grarnzrs RO T &S STARTER 7/// /5¢ Scoo fr
* TEST STrAR 30244 S0 P
Ceoon = 79 mV/ Kexrwesy G N 67374 Exo pR__EIFT)
E G RRANTTE B A ‘ €A ;)‘T’ 39.2823 27
Cuprireo —/ 06 _aM ) ‘
TEST  SIARTES 2./1/94 S eper NG STsal O Locnex 260  CORMISTIN
TEST. ST0A%R 3/2/5¢ S: 00/ ;; s
€0 pi  §.973 * 3

-

C;ZM&/ C,;\L 3/ /3¢ Z




54

TR SBLUTToNS Z/ 74

_pou_prm SOy

441309
L2 X wavin. o

ya _ 2./

Z\33</// 9
2+ DI wavr

f 2

2.2
: —f-/iinmrL.

NS e, (04 5”07*?//%
rMey Soy  ror POIYU3
1000 ml EP 3/11/%

000 Pom MO S Manlog
Mo NO3  Lor WWG

xe

/000 el

[ 000 L Exe

M F cor 596403

,—7;&

1000 r1l

3/1/ /%

AS A E

&P 30 [

SToce  Spuvsons 3[4

So4 -3 /9¢ 1000 PPr-  SOY  as Mg So,/
J G 5 Moy S0, Cor P23

2O

Pz wmge 7o Jow ml G Wil

A/03 -z /% /00O pporm /\/03 RS /Uc;/U@
/. 37362 7 Mty Lor F77/83
#+ Lz WA o /OB ml Exa 4///9(

~ -3/}’@ /000y prm /05 /UQF o
221325 7 A E oSS
+ AL AT8=2 7O /000 pil Cxrs V/ / .




56

. 57
LONG TR TEST LIE23L.°CX - (NG T POTEOTIOS TaTIC TEST  CTR2S P
-, i —
SPocanbn) Mjf"‘mé - ?:zz X/Z 95 puot 82S  WNSSIEL - SpecTmen) Aoy 25 HNY3TC  Samé s P4
STARZ W = ° -  START T 30.31002 /
_SVLITION : A/) ’2‘5’3 PE ”;) (7'{_0 £ thm M’Z 20 3%, ; Socurzon) Jooo _ LrPm Ci- Fgﬁpm HCDg™ 0L Sbv
L2 LM 3 Z.Pm 2000 Wle _ MAKE LS FRLOWS -—-————//'[)/a/om A0~ > 00m [~ Z000m .. Mha( XS (-OWS

R 20N o e Cl_ coT  9SI495SD —

oy

S 29816 o ALC Lo 9SKSD

O.2643e Ao, Lo Y776

0.23%99 & Nahco, cor 897759

S0 ml ’wd—S/% STock  Swwrzo) 0SS

6 ml 3400 "’3/97{ STOCK S Jrzen’ /OSS

20 ml MO~ 3 /a 3

dul € > 3/% 3

2o ml by =3 /% .
ntl -3 /% -

+ DI wnmsa o Zoousmd |

+ T LUATEL TS z2oc0 ml

START o Nz $.3077

S TReT  p M=

T2 9S%  Ne Tucememsxa _ A32300F

7> gsoc’ Na THNcAMO ETEAR O323%07

Pm‘g.\)ﬂosm-yl €SC_y4Hb #1  Chavnde.  #7

fﬂT{d?:Z‘@ST/Wl €SC YO T  CuAvEL 2

PATA _ Savkn A< f%—,&?%——@m-@?/s’/% LTS PIX AT

LHTA  SKKD _AS LTE2S P20, Dar

credsnics Crons”  Scé /3-£20-S) SN

Counsi872. 6 eTTRIOE Pt A

Ef'c{&. 7> éon//l/ ETrrcs. 6241 Sa/ 5.37/7//2

[LEFERLAIE SN2, SCE [/ 3-4620-S1  3»)
\_"—-—/ K
OINBER, € LECTROK, //3/- Fens :
Ecorn.. Y ul) KézTmsy  6/7  SM_S374)5
Epe 15O u/ y .

€ prPits (O s

E pt £ 14 7ud/ : g
Gm‘t‘g/\ 7+ ZOOMI’/ A !

TEST_STARYES. 35/ S:30 Pm

Test  smpren  dilie 1:30 Am TEST STRRREKO. 3/5/%  S:30 pm
1 Runtzm 32#3 (00 s " on 90w 7EST ST0PPD S22./% 7: 30 Amn
PN a1 enn. 9.0z20 L ihrznag 32¢3p0 s o0 01 4
Envp LT 30. 82259 4 LU AT &) J.023 |
’ o T 30 @()95‘/7

No S36P  OF Locmz240 CORNOST )

AN

M) JTan)  OF.  20cNizBen.  CORACSTOR)

a7 el

@««/ /3 [




58 59
LONe  Twn  TELTR TS PEL . LOoNG  Team  TEST LTS25RP40
SPeczmen) ALor S  NNY37IFG  Same ay pSO N SPeamed  Acoy S NNYINEG  SaméE As _ps |
START Wt B $S457)¢ START 1T 3§ 953134
SOLITLIN) 1000 __PpPm Ci~ PPm_ NCL™ 20 £Pm So” 2 PTEC  Crescs LIRS HEAS AFTACNED _To SAtzmss
1D PP /\1623“ 2,Pm 2000 ml  marg AS F?)c,u)u/s . LMTTHN C 27¢ pJuT AN Soor TDRYUR TO
3295019 MU oT  9SI4SO SO Ini-0R wsee  PRO®D  £/03
n.zsom’m pMabCos LOT €97789
doml. Yoy = 3 /9(., STocK  Strunzn) p €S ggomw_) 1000 ppm Ci> _ ESLPm WO, 20197 So,”
Wmb o - 3% S 1OLPm o 2PPME 1600 ml  oi Sourzen)
Your L C - 3/% n y (TsTE0 _Ons/ _p S8
+ DT AR 70 2000 wml. T =93%C ‘ N7/ TNLMDANETER. /53347
72 %3¢ Ne  Taie momgred /83363 | STARL __pH &£227
START pH - $.227
1000 wl  Sorurton)  ¢S60  Tp)  THIS TEST [0r8/TXSTAT CSC _YHO#1  Cuamus # <
| RATA  SAvn A% ¢ 7eSPYO , Dar
Pots)7zesrar ESC 440 #T Cuanvaée. H3 (26 €A SN2 )/ 3-£20-S) Sn)
JOXTA__SAVén  AS  LTE2S PYO ., PAT CounTs A 6 LECTROOS CRAPNITE Lo
Recenarxc FISNeR —MO 3t ot 13-620-5) _sn)
Con/T6R __ELocrRp e Pt (eAac, Ceonn.  ~ Lt Lez7mey 617 SN S374/8
- AL TSt Econpnrme... ~Lnl’ '
Ecoen _— L2l 3/5/63 . ALPIT 6 Q uad/ v
& Pe + 1771 M,V TEST  Srmero. ?Af /9! S 30 A
£ APPLzeO 100 it/ ; XAV Yz o) ‘//Lz//‘}( 7:30 A,
st ko, Slsli —ses ) Sk Sido | £ UNTTd 243400 s oe 01 4o
TEsT_ SO dlrailae  1:30am Y £827
Runsrame Myzbor s o GO he ‘ Enno wor 3%. 95245,
ENR_pH 7.033 - o \
éenp  hr 3/, §353Y L/cj) S O STan)  OF  Locrid 2¢mo /Cow&Im)
NO  STad oF  (ocHizsen  COLALSTO) 5 S—
e
P P P e I = o) :
L) Jlo Y /o3 fo — o2 L Sz [




61

LONS—Totn T6ST _ LTSPS O . oo Team  T63T 01828 Ca T,
SPeEmanr  Awoy Szs  AN43NFC  samc a5 PSR Wij S Pecxmen) Acoy &8  NHY3756  Samé As §3
SR AT = 39.0% 6%? o START AT 39. 28732 ¢
2 PrFe CRéurcE  wimsaicAS  ATTACKso  Te SAscms) o . PTFE CReuzcs . WASNERS IATTAC T SP6CTmar)
Wt 2776 AT 7 BotT  TORQYEN To 0T 0% _ wasw C274 o L Bor  TORVUA  To D Taow
(STMG  PROTO 6103 ‘ psark [Lrorn 6193
SocorTan) /000 LPm Ci~ TS ppm Ao~ 20 Lom S0y - So2./rzom) 000 _Ppm C— &S rrm KNcos= 20 fem S0,
_— > ! —— v 14
L0 LLlm 1O~ 2LLmME= zoooml _of Seevmas AS Forps Lo PPm _pJog™ ZREm =~ soco _mtl g€
_3.2973% ¢ Akl LoT FS14SO , SUTEen)  CISTE9  On) P EO
0.2520Y 77 M HCDy o $97287 ' 7> 9S°C  p. THe2moMETEN /§33aS
4O _yul Soy—_3/5¢ STocK  sppasme) PSS | STXAT PN & 272
20 _pacl. AL = 3 /% g 4 j
Yl -3/ , T8 T T0STAT esc Y46 #7Z Cnawnke 2SS
+ DB Tt To  2ocoml ONTAH  SHkA  AS  OCE2SCL T, DXT
T= 9S°c Ny THcamomsmie ! F3502. L& Fersnic TSN SCE  [3-€20=S5) {r/
START_pd__ . 2772 Coynizae  Ec6crron Pt 52ag
(000 pal. _ SvaTEi) . 860 _F) _THIS.  T6ST | :
PoTée)To0 STAT €SC  YHD ¥ 4. CHawase #S Ceorsrr.—1) S/ KEZTmesr. €7 SN S374/%
Data _ Sanwen KRS (TSRS P SO, PAT € m¢ w20 ) !
Pesernerce  Fasier.  Sce  y3-£20-51 SN SPPP O.c !
Covattga... £ IO CRAPNER. Koo TS STARTEO k";?/s A/ Si30rm
L TEST STOPPso ¢ [22./% 7 30 Arn
Ecoan cpn . oot/ KLTTACsd 617 i) S3THIY £ rams 3243 Loos __or 0/ 4.
PSNs L ST, cvm i T 9o0c
E_appzan — /00wl . Evo  WT 39.286% ¢
TEST STARTKA, ?/ IAY / ¥ 3: 30 . 4
76sT __310PPs0 /ol 7530 Apa ER— Smnel.  NRén YnDe  ON¢  ChSyzce TOITH _OF
R UNTImg, D2Y3¢600 s oR. 01 4 LLGNT  Connoszod ON  mMTLL  EFINVISNer. ST
Enn__po 5.882 o O STémgee anfr  LOCOLT 240  ATTAck  OR
e lr 3%06’@&57 PEETRATL O
SO STee) 0F (ocMT pen _Cotnoszan) ~
il /et YJe3/% — SR /Y,




63

€
AR B STOCR  Socurzens 4/9¢
j’fw“
) Soy 4 fas L0  frm OO NS ae, So,
L / (/723/ 7 Alay So., LOT ?]0/2/ 3
T ; Ep— 7+ Lz Uhrzn.. . 7O L0000 4,// &P 3, A/ /94
RSN As a result of budget changes decided by the Nuclear Regulatory R Lol 4 o , . R SN v
Commissiom for the remaining of FY 96, the Engineered Barrier 0. ~ N I e ‘
i Gyetem Experimental Research (EBSER) Project has been closed. ———— /(/ 3 /9;4 /000 Ll 4/03 A3 W" A/%
Starting from January 20, 1996, the experimental = research " 6L Yy C o T e
mermemeeee 2 viuities have been reoriented according to the prioritization of ——— z 37 6 ? ' Al A/% — (02 ‘?97/?3 T /
¥ technical needs described in the Key Technical Issue of Container > Ar  larsa - - S g ,
Life and Source Term. T 7 /0/_)_” ml L . ///94
Wm&fimmmmw The task that replaces EBSER, titled Container Life and Source T , -~ ‘ v - )
e Applied Technical Investigations, includes the continuation of e p (// ?6 £200) Lrm £ .As Na L
long-term experimental studies on corrosion and stress corrosion . - .
e orvacking of candidate waste package materials and the effect of — 2 2/, Lo 7 '/Uq £ {or ?744/05 :
" microbial activity on the long-term performance of these materials. o+ Lr um ; (@) / .
The scientific notebooks for activities under EBSER will continue T \ fﬂ A 20q. M/' ’ é&{/ J/I/ /24
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Initial Scientific notebook entry for corrosion resistant material potentiostatic
and potentiodynamic polarization tests. ’

Title: Potentiostatic tests, cyclic polarization tests, crevice repassivation tests,
passive current density tests, critical pitting temperature tests critical repassivation
temperature tests.

Tests Preformed by: Darrell S. Dunn

Objectives: Measure passive current densities, crevice repassivation potentials,

critical pitting temperature and critical repassivation temperature for corrosion
resistant candidate materials.

Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion
software. NEC 586 computer. Keithley Electrometer model 614. SN 555368 or
equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy systemincluding Solartron 1260 FRA and

Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National'

instruments Labview data acquisition software or Strawberry Tree data acquisition
software.

Materials: Alloy C-22, Alloy 825, Alloy 625 and Type 316 L stainless steel

Specimen specifications: Cylindrical CPP specimens 1.915" x 0.250" and Crevice
repassivation specimens with Teflon crevice washers attached to surface.

Measurement Parameters: Current and Potential as described in TOP-008.
Temperature of solution = 2°C

Required level of accuracy: Potentials + 5mV. Current less than 0.1 microamp.

Uncertainty and Sources of Error: Current density calculated as current divided

by sample area. ‘Actual current density of corroding areas is not determined.
Resolution limit of data acquisition systems may limit accuracy of passive current
density measurements.
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