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Th1s notebook contains work for Radionuclide Transport (RT) in both the saturated zone

and unsaturated zone. RT is concerned with identification of key geochemical processes
that may control radionuclide transport at Yucca Mountain. Radionuclide retardation is

the proposed repository. Typical activities associated with these investigations would

include conducting laboratory batch sorption experiments, collecting field samples, and _
analyses of field samples.

Current experimental activities are focused on laboratory batch sorption experiments that
incorporate materials (groundwater and sonic corings) from the Yucca Mountain region.
The objective for a sorption experiment is to determine the sorption capability (Kd or
sorption coefficient) for a particular radionuclide, solid material, and solution typically
over a range of pH values. Tasks typically include the following:

e Preparation of reference solutions.

e Cation (Div 01), inorganic carbon (CNWRA) and pH analyses (CNWRA) of

reference solutions.

e Preparation of experimental solutions

e Liquid Scintillation Analyses (CNWRA) of experimental solutions.
Further details of these tasks are recorded in initial and in-process entries.

This scien_tifip notebook (SN) is a continuation of SN 653. That notebook concludes with

the preparation of stock solutions that will be used to prepare NC-EWDP-19PB shallow
string simulated groundwater.

dependent on the hydrochemistry and mineralogy along the groundwater flow paths from .
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—=—= Preparation of 19PB shallow string simulated groundwater with calcium

~——— Bradley Werling will prepare the simulated groundwater
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- Objective
To prepare simulated groundwater that can be used for sorption experiments.

—-—--- This is intended to provide an essentially endless supply of solution for sorption ! -
experiments that matches the groundwater of 19PB shallow string.
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Proposed approach
-~ The procedure will follow TOP-010 (Technical Operatlng Procedure for

Fe” 2 L 2dded by ol Bk (22D,

Preparing Simulated J-13 Water and its Modifications) with some modifications.
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~ Stock Solutions Preparation for 19PB Shallov? étring Simulated
— Water Without Calcium.

— Objective: To prepare stock solutions used to make simulated water (without

" Bradley Werling will prepare the stock solutions. \

' TOP-010 (Technical Operating Procedure for Preparing Simulated J-13 Water and
_ its Modifications) will be used with some modifications. The amounts and types ‘

- masses of the compounds used to prepare the stock solutions will be recoreded
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Table 2
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calcium) based on the NC-EWDP-19PB shallow string for use in sorption
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experiments.
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of compounds used to prepare the simulated water will reflect the composition of (

. 19PB shallow water. The target concentrations for the 19PB shallow simulated

water were based on the results of analyses performed on 19PB shallow water
samples collected by CNWRA personnel. References for the sample results are as

follows: 628/128, 628/197-198, 653/37-48, and 653/67-80. Table 1 contains the
target chemical composition (limited to major constituents) of 19PB shallow i

string well water. Stock solutions are diluted 40 fold in order to prepare the

simulated water. Based on a dilution factor of 40, the target chemical composition
of the stock solutions are contained in Table 2. Three 1 liter stock solutions will

Species Target Conc (mg/L)
in stock solution
.
Magnesium 52 |
Potassium 144
Silicon 800
Sodium 2080
Chloride 280
Fluoride 72
Nitrate 120 |
Sulfate . 1160 |
HCO3 5720 i

(653/199) and contains only sodium silicate. Stock solution B has already been

|
be used to prepare the simulated water. Stock solution D has already been made \\
|

made (653/196) and contains potassium fluoride and sodium bicarbonate. Stock

%L}c 3 MQ?}’ /a) of <cmpauu<l< Ufcc{ to watéc 5‘+ock

solution E will contain all of the remaining compounds. Table 3 contains the |
masses of each compound to be used for preparing the stock solutions. The '
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and samples from the simulated 19PB water prepared from these stock solutions

u.)q,’[‘er Wthe\ﬁ 41\ CL UM

~ will be sent to Division 01 for anion and cation analyses in order to assess the
actual concentration of spe01es in solution. :
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Lot NC’EWW“ 19PB 5‘% (ou.s r’l’(‘m; wal | Wy cr (vw cql(lUM)

19PB Shallow

Mass (g) of compound |

Compound for 1L of stock soln |
NaHCO3 7.89694
KF*2H20 0.28926
NaNO3 0.16148

Na2S04*10H20 3.86628 !

- MgCL2*6H20 0.40662 ;

NaCl 0.46168 ;

Na28i03*9H20 4.8598 %

Shallow
Target Conc

Species mg/L
Magnesium 1.3
Potassium 3.6
~|Silicon 20
Sodium 52
Chloride 7

* |Fluoride 18
Nitrate 3
Sulfate 29
JHCO3 143
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Analyses

. 19PB stock solution D (653/199)

Preparation of 19PB Shallow String Simulated Groundwater Without
Calcium

Bradley Werling will prepare the simulated groundwater

Objective
To prepare simulated groundwater that can be used for sorption experiments.

This is intended to provide an essentially endless supply of solution for sorption
experiments that matches the groundwater of 19PB shallow string (without

Proposed approach
The procedure will follow TOP-010 (Technical Operating Procedure for \

Preparing Simulated J-13 Water and its Modifications) with some modifications. '

Equipment i
2 L volumetric flask |

500mL volumetric flask

20L LDPE carboy
Glass funnel

100mL beaker
Disposable pipet N

Samples/Reagents

19PB stock solution E (696/11)

~ 19PB stock solution B (653/196)

]
|
Type 1 water /
f
I

ation and Anion analyses by SwRI D|V|S|on 01 | |

| 8 L\{’ﬂ‘j (JL \/0( ﬁqskj UG "hwe, W%”?f‘ u)qf

W((z(er‘ to the 20/ CadLm W‘ML C\/G[ -thk’

—Cme\-" loowml bad(Lpr&— m@& -\—a *b@ AL Mcu"k'>



14
L3 FEB 2005 st BAW

oA 1B Shock. Soly B vy Trengtoved \ah

_ 15
A5 FEB QAo08 2/ |

Co\l’i)eu SAM\LM[(I-\ ZfOML ""p {?Pﬁ f'kfck §;/c>+fdn

D wiz adlod, Lome procers 3 1P Shel Sl

| gwdquwwo C‘t"é‘*" 74’74//?4 f2 5 A'é\ SiM'//‘f/‘;”/ /779.51

g /h& sawe gsiow\t t/d[ Qi)’k Wy 5 u:;ecl “@c’

( <1 ifvw@f ufcr’lL eV S

eLLl thiee T“QVIS‘@V'S' “Ma’ m»ﬂ» Vo ( ’F(‘tf/&

2

Wes *é\b((a{ to MQ»’(’\ w 'ET—me/( uﬂz‘fa" 4:1::(

0b1e¢+1000 To chqtf‘?("[ﬁtft%—e, the 5'1”70/-7,7lec/ (7P5

’t‘“fqn5€ﬂ<c( +o qu’boq(‘b’%ﬂ 1L naww {’u’lq,,

W&JMJWQ els ﬁq’]L A [/ fo c/_(;J ’§f ;o,f'p')’(&/)

1L QJJ,A Ulcl lOOOcML Vo wa"li lv'(?((Ja/Ume

eufﬁe\wma ﬂLj

0L Lr o Grby LI Ll P eqel 250

B&K{(ﬁ (/Ue(l\(y wT(/ ,p?;f’lglfm ‘[’ﬁ&‘vw—gbggj

s'J&ck S“:-"[V’(S‘Dh\/l L@Le(@cj (PR S‘:MU\Q €<[

wcf’kef Wl’“’la'f\/ Cur.

gi)/[/\z'ﬂyne v(’ll,,‘

Telwar Dohrwayy Phoenx F00 T 4Mcz/qzey-

e
v IV o

AL FEB o005~ et BN

(s 0034 3010)

Howm L qmbof aless VTQ{S

(A’c:t/‘q, ay) e’@ I.qPB S’“’WA{%J w“-l\‘e\[S?
P ——

Reqq»,p /l,lLf / {;“m VZ v

! 3‘9& ( v)ama‘ﬁw% w (&

Sauples © 696/3 oud ST /14

J/wo.r%,u( C.ﬂ'éoq aq[ IDR{{?‘*V\ cuve 5‘}E‘/< 65!/'1[7 5,/

P\,\6<€<{V‘n& \ é?é/%’

§<fC))c/W) Pgr{ulégé S lutien é?//j&

Tiwe 5"&0’“&[ A O!OH;}/

2| 76 thfMor/c ﬁ'étc[ Salvtion 53[/5~2"

Tiwe caded} (<% +o son cversigich,

Siaolated 1998 shellsw rg ot cderom £96/2 (44)

.

w4 ’h’J 1908 sl loss 5J(fww\ W‘Jﬁ\wff\/ cal awu 6‘76//0&“/3

\ ‘

N

ﬂl/K(IVD’P§ DP(QfWPC] on +°UO S\ l'[K

g [ «/libo-c{ «

)
L

tmule
J (&)
S qu l\é’\s /@ \OUJ‘LW_@ cV\)/{TU ‘hm{J' Vo “ﬂ el lMQWO‘r:/

\w\/

Sqmwtpf {'MOS‘['_;WGC( [UL-(KO HO wl_ fcmLef Cﬂ?ﬁ; l/@/s’

\

wl’r b jutaal ead spe<e, pIc s‘ﬁucfm/cjjr e moved Lot

o~

/‘Eﬂ(/qem’/?r Q[Lk( {d&!ﬁ‘«{ —f?D \mmu,;p Ao;é\ﬁc ’fu/tms’@\

to LIOML vw’/f‘ The mf(TfUmmﬂLmef/cﬂ p’éa/

wes TC 20— 296 ppm (. {7%[ Aol i cwstou)




16 | 17

25 CEB 2005  ooni B | 25" FER 20085 conT  BAW
1 cabk 0’\3 Wevre <& l/{/o 5’(‘3 |92, Q,Ac[ 2550 yLE Ivu'&i( ao— BW- 2595 {q,wzp’mq 6?6/(/? A -
5’1’35 ard samﬂ[fx fn i ’fv‘»o(wazj% (étw(e um” SQWMD'»‘CL +o mm/\cle d fh le S‘imﬂ)ﬁ Aor com—
quk5 qncl ¢Leqvwlc\ p{‘o&fil)‘f% wede Nev —é;r ;"()( Vq,flj‘l'\ bc‘(’“’_eeﬂ e sv l+5,
VPO§ ﬂblﬂé SHJ Wwas N %*Q‘ef” tle fﬂtmolﬂ(ﬁ”j Bt 2P
qb’ch ét“@"‘ﬁ q I@WW\ ‘5’{?11 CC% C[Acck() | *q‘('rfﬁlﬁ’ 4’[\9 w)"{? %MZWUEEV@
e Lrowm <4r£a« e 1208wl ol Loele o 225505
mﬁ\\ﬂd\ (qu’p'e Co td('loln 'G\ C\mu’\q&ec& ct@B qfodvz[ \ 4\?5_5 L’ealb<f“ Iq\cl \ﬁl%’ sezumo,aj wede (cs lcc‘&/
wq’\*ﬁé @?7( ,‘&»Q(\ Co(hoﬂ\ ow\\w\\ aud mocqo.m | &,M (Cosul glags feaker PH sqmﬂ/es wese
¢4ty QAQ(_( o5 __ - \! callecked 3q Howl yixl, T 5£m9(19_f were.
| cel ec{—ec[ en Yowl UL%’ CT}[M'L fqmlple-j
&l?\zcj(ivr,‘ +e c\/[amc“‘ef%e -HA& S\wu)‘i&ecl lclPB el ca“ec‘(:eég ' éC?w;L pp b,,f’Hé_, vé"mcﬂ
AM\AJ/LWC\E‘FS ’W@*wd loe, US'QC‘ Qvf The 44,441/[9; Wele z‘o({eclLec[ t ¥ llﬁfwifpp Aaﬁ&,
5”@)(@‘\ eweﬂwueﬂ'j | _JC sqLWLf mmwh&e [y «w(a!eJ 1o Toc 7qmy lig
QWUM W-Bd\ﬂr m/ll Don Beown ‘D¢(“Q\FW\€A §4W‘lﬂq Mck QVZJ czmaz( ?—eJll/éfé//ﬁ/4> PH S /&S‘
ch vw Mew’\”‘ ‘J | weie fmmeJce'!L 7o\ 1444’/ aecl (é%/ [3+19
HD ml c(wllwf Q(fo‘ n 9 | (ﬂ“"wu £ /va\ 54!440[95 Wele lq}a’&l qncf ﬂL»f@[
L2000 wm | V)sijéﬂﬁ u/[ J‘e’GLJaiefq:'{?f ‘gr OQE_[IU@fq %? D‘l/al ovl MWICqu,
Qul P:b \otfles AT keL Below 1s oqcn:(/ G | ‘ébmq (@Czﬁmb
RSk po betfles #= anian) 28e wo ch end | w) <h
Scwwo\fj S > | fq,mﬂ[e % —
\ﬁ?B S'\Mw\q,;\'e‘l ‘ke\ w\"u\of\/ Cq (6%/}'—}) PEI,DB g{mufq[l‘ec[ LU_/O < | l9FBS- £ Lf
1968 quolsbal weber wikh Cq (gap/3+14) (9PB siwolated woclt | 19PBS—c 5~
Taal gt saugling Gr bsth samples  1PB simdated w A | 19PBS-Co
}m\‘l've( TC §¢(W[Nq '@r Ela’\v) j’qmﬂzﬁy ' 4P 5::«0'4"% WAD 69' /7 P,Bj" /}Lf
Tasal &&wn/qaw\ sruple G wlo <k | 1468 simolabad whch (1FPES~ #5

Peanelasis citionfaron swwl Lor w/cd, 1908 stmoled wep | 9PBS- 6



18

IS5 FEE poss~  conT AW

19
257 FER Aecs casNT BAW

}OH 44744//‘1)/4)’ CYF S";Wluld;{‘ec[ (C[Peqf‘oum([ufq’(?eCj‘/
(. 4 9 1

O?’(l o [1PB 4imelets ecf Wcz’/Tﬁ/ wilhoot C2= 5, 9%

Ob\e(h e T Jo o[/\ctfq;k{m%e, ’ane flmu[{("«( (€8 q\]‘odvlé("

0t(‘°‘€ [1PF spaul {‘c/ wz’@ef witly o= THS

C s '<fVl(6jie w_ ot T wes 128,

M‘b@ ’(M«% UUL be Ujec( *F( §vrp+aﬁ *&%V@PLMQ" S,

)5 bW 2-25-% "
"i’ S <Wl<2/ yses, St 5<emﬂ/9r 7"%21/1’9’ g v’"&’(

g"%“ej wﬁxf\\\,ﬁ wiill %)erem +the QWZ{;) <<

{(\ﬂ—‘\ /501{2_ rvll( Vo beq&/ u// {%fé@l/ q;lﬁa/)//emﬁ:y/

Z?V Vmevf,'

ou f'-[lcl’_ ﬂ/@]L&r

Ovion meter wodel G0 SN 039573

lhed’vﬂo 0&’“!0;’\ pNI’z", Wb({(‘/ Z]a@% Bl\[ 656>

;L“I FEB 2205 “lwrvo/

Oml mmrofzmkev’s

S‘hr 191(5

B

J2950(1L5 0‘@ /Lﬂa\l\qqnl& C«uf(Mla CIC\ #ﬁq{w{*

S P‘t‘c\'

es |
d’@ lc{FE? S‘thUl?'liec[ wdkﬂf'—slﬂ Néw s’htvm

/‘\

P—ecmcft{ / {QWW\LQS

VH 7 beore Bk SBPT lotoess

ﬁ[nﬁluﬂ{ C[GCUW\&/["\f’Cl ot QQQ)//ﬁ (&

pH R bhotfer- Boher spUY [stHt 035763

prtﬂq H§r< '6‘\6\!\/\ d‘ccw Cl 'lq rf I{?’W&t[ Y [DEA/

ﬂ% |0 hofter- Bshe sB116 ot odYoco

“Q\e< FQM’? 9; wnﬁm —57 cé(l)WlV]j o’F

C\?B s imold JWCL w4+e( wl’hﬂmft (q (6‘76/6 177

M-Qd’ qu:‘{’ml/l /[/\@ &Qq‘evlc} {;r ‘HAe/ Ccﬂ/l’{»\?q_{"j

l‘[?B siwolated webpr with Co @%/ & 17)

the 59 s t)wu!\\’ Mgy zp {;w\( ow 6‘?6/2@TH¢/

ﬁmn\ ID{ ave é‘ﬂ’kﬁ h_co uwM ﬁ' Eqw <(Q+q

\\\Q\!‘o{kei wl'H/l O'u' 7w1<p O C(CMD/ [ C)

avVeq CGUM«JB’ AN« QUM& th ca(um\/) 3@; ’\he Orln’édzﬂl'

Sekpls 7. 02 wnd 0,67

«9€ The PEM’Q\E % wa 'H/uo [’€‘<=PV1<[ (H

ﬁléﬁe. « 99, 3/ C C((cep{'ll[e fMange C[;z @om

lakﬁ{ |

- {d’g\ Piion Eoss P{c‘( g(ﬁc{"bclg mf\‘wchon

N wz, ~ Q00 w

2 S22
s T
\, 5=

B

2B w 2“ 8/7“()(_—




20

LT FEBOS cot VBM

<oevT

BAU)

21

Table 1 Informatlon contained in the PRN file

27 FEB o5~

Information potentially subject

to copyright protection was
redacted from this location. The

redacted material was a table

(see above) from the reference
information listed below.

TC auslysey o€ INPB mmr 507" 2-27-95 simul lotod

[P IIpeIIarv outa I 1IIv

Source: Tekmar Dohrmann Phoenix 8000 User Manual

~ 7143 East Kemper Road, Cincinnati, Ohio
Document Part Number 14-7045-074 Rev C, 1998
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3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

4
Done
Done
Done
Done
Done
Done

-Done

Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done

5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
2/25/2005 13:09
2/25/2005 13:12
2/25/2005 13:15
2/25/2005 13:19
2/25/2005 13:22
2/25/2005 13:25
2/25/2005 13:29
2/25/2005 13:33
2/25/2005 13:36
2/25/2005 13:40
2/25/2005 13:44
2/25/2005 13:47
2/25/2005 13:52
2/25/2005 13:56
2/25/2005 14:00
2/25/2005 14:05
2/25/2005 14:09
2/25/2005 14:13
2/25/2005 14:18
2/25/2005 14:23
2/25/2005 14:27
2/25/2005 14:30
2/25/2005 14:32
2/25/2005 14:35
2/25/2005 14:37
2/25/2005 14:39
2/25/2005 14:42
2/25/2005 14:46
2/25/2005 14:50
2/25/2005 14:54
2/25/2005 14:58
2/25/2005 15:02
2/25/2005 15:06
2/25/2005 15:09
2/25/2005 15:12
2/25/2005 15:15

) 2/25/2005 15:19

2/25/2005 15:23

2/25/2005 15:27 -

7
USERHT
USER1
USER1
USER1
USER1
USERT
USER1
USER1
USER1
USER1
USER1
USER1
USERT
USER1
USERT
USER1
USERH1
USER1
USERHT
USER1
USER1
USER1
USER1
USER1
USER1
USERH1
USER1
USER1
USER1
USERT
USER1
USER1
USER1
USERHT
USER1

USER1.

USER1

USERT .,

8
0 ppm IC
0 ppm IC
0 ppm IC
1 ppm IC
1 ppm IC
1ppmIC
5 ppm IC
5ppm IC
5ppm IC
10 ppm IC
10 ppm IC
10 ppm IC
50 ppm IC
50 ppm IC
50 ppm IC
100 ppm IC
100 ppm IC
100 ppm IC
200 ppm IC
200 ppm IC
200 ppm IC
Blank
Blank
Blank
Blank
Blank
Blank
19PB w Ca
19PB w Ca
19PB w Ca
19PB wo Ca
19PB wo Ca
19PB wo Ca
IC 0 ppm
IC 0 ppm
IC 0 ppm
IC 10 ppm
IC 10 ppm

USER1+; IC 10 ppm

9

IC Range 20 - 200 ppm C ‘

IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm.C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C .
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C :

1

IC Range 20 - 200 ppm C

Blank IC Ranges 34 &5 -

Blank IC Ranges 834 &5 ™

Blank IC Ranges 34 &5
Blank IC Ranges 34 &5
Blank IC Ranges 34 & 5
Blank IC Ranges 34 & 5
IC Range 20 - 200 ppm C

IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C

[C Range 20 - 200 ppm C )

IC Range 20 - 200 ppm C

—

—
IC Range 20 - 200 ppm C l
[C Range 20 - 200 ppm C r_____

IC Range 20 - 200 ppm C
IC Range 20 - 200 ppm C \
IC Range 20 - 200 ppm C |

IC Range 20 - 200 ppm C: & |
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,,,,,,,, 10 11121314 15 16 17 18192021 22 232425 26 27 28 29
IC20ppmup 2 2 3 1 2 2250505 0 0 5 0 05 0 10 0 1 439 538 63

IC20ppmup 2 2 3 2 2 2250505 0 0 5 0 05 0 10 0 1 4391 539 65
IC20ppmup 2 2 3 3 2 2250505 0 0 5 0 05 0 10 0 1 4.457 5451 65 [ -
IC20ppmup 2 2 3 1 3 2250505 0 O 5 0 05 0 10 0 1 4.418 5412 79

“TIC20ppmup 2 2 3 2 3 2250505 0 0 5 0 05 0 10 0 1 4454 5453 78
IC20ppmup 2 2 3 3 3 2250505 0 0 5 0 05 0 10 0 1 4472 547 78

~TiC20ppmup 2 2 3 1 4 2250505 0 0 5 0 05 0 10 0 1 4.458 5452 95 T
IC20ppmup 2 2 3 2 4 2250505 0 0 5 0 05 0 10 0 1 4.501 5494 95

~—1C20ppmup 2 2 3 3 4 2250505 0 0 5 0 05 0 10 0 1 452 5513 95 ~———"~
IG20ppmup 2 2 3 1 5 2250505 0 0 5 0 05 0 10 0 1 4.497 5497 105

**** - |C20ppmup 2 2 3 2 5 2250505 0 0 5 0 05 O 10 0 1 4517 5509 104 o=
IC20ppmup 2 2 3 3 5 2250505 0 0 5 0 05 0 10 0 1 453 5525 104

~~ |C20ppmup 2 2 3 1 6 2250505 0 0 5 0 05 0 10 0 1 4.497 5494 129 s —
IC20ppmup 2 2 3 2 6 2250505 0 O 5 0 05 0 10 0 1 4.607 5604 127

— IC20ppmup 2 2 3 3 6 2250505 0 0 5 0 05 0 10 0 1 4.654 5653 127 ~— -
IC20ppmup 2 2 3 1 7 2250505 0 0 5 0 05 0 10 0 1 4.622 5618 143

— IC20ppmup 2 2 3 2 7 2250505 0 O 5 0 05 0 10 0 1 4815 5812 140 o
IC20ppmup 2 2 3 3 7 2250505 0 0 5 0 05 0 10 0 1 4.855 5851 138

— IC20ppmup 2 2 3 1 8 2250505 0 O 5 0 05 0 10 0 1 4812 581 166 . —
IC20ppmup 2 2 3 2 8 2250505 0 O 5 0 05 0 10 0 1 5.075 6.072 159

— IC20ppmup 2 2 3 3 8 2250505 0 0 5 0 05 0 10 0 1 5125 6.123 158
IC20ppmup 2 2 6 1 100122505 0 O O 5 0 05 O 10 O 0.5 5.051 5548 64

__IC20ppmup 2 2 6 2 100122505 0 O O 5 0 05 0 10 0 05 4692 5188 68
IC20ppmup 2 2 6 3 1001 22505 0 O O 5 0 05 0 10 0 05 4.613 5112 70 M

__IC20ppmup 2 2 6 4 100122505 0 O O 5 0 05 0 10 0O 05 4596 5094 70 |
IC20ppmup 2 2 6 5 100122505 0 O O 5 0 05 0 10 0 05 4.612 5109 70

__IC20ppmup 2 2 6 6 100122505 0 0 O 5 0 05 0 10 0 05 4.625 5125 70
IC20ppmup 2 2 3 1 9 2250505 0 0 5 0 05 0 10 0 1 4.591 5586 121 T
IC20ppmup 2 2 3 2 9 2250505 0 0 5 0 05 0 10 0 1 4.852 5647 120

T IC2ppmup 2 2 3 3 9 2250505 0 0 5 0 05 0 10 0 1 4.678 5675 118
IC20ppmup 2 2 3 1 10 22505 05 0 0 5 0 05 0 10 0 1 4.662 5658 123

~ IC20ppmup 2 2 3 2 10 2250505 0 0 5 0 05 0 10 0 1 4756 5753 122 """
IC20ppmup 2 2 3 3 10 22505 05 0 0 5 0 05 0 10 0 1 4748 5747 122 |

— |C20ppmup 2 2 3 1 11 2250505 0 0 5 0 05 0 10 0 1 471 5705 65 [~
IC20ppmup 2 2 3 2 11 2250505 0 0 5 0 05 0 10 0 1 4.613 5609 67

~ IC20ppmup 2 2 3 3 11 2250505 0 0 5 0 05 0 10 0 1 4592 5587 67 ==
IC20ppmup 2 2 3 1 12 2250505 0 0 5 0 05 0 10 0 1 4.555 5552 104

~— |C20ppmup 2 2 '3 2 12 2250505 0 0 5 0 05 0 10 0 1 46 5597 103 e S
IC20ppmup 2 2 3 3 12 2250505 0 0 5 0 05 0 10 0 1 4.847 5644 102
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T FEB2ST  copT 20
e qw@(/u sesx ~ 19PK s md[fﬂﬁzc/j, [/quJ weﬁler
S )/\q H ow {YL rg TRM s(q,f% £ [8 CaY 7%147}_%
mmarmon e 3() 31 32 33 34 35 36 37 38 39 -
66354 0 0 0 0.00E+00 171/1970 0:00 0.99993 129934 2251254 2251307 "
72055 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251310 | __
71094 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251313
208289 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251317 |
197311 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251320 |
195932 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251323 .
723074 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251327
732178 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251330
746367 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251334 .
1419403 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251338
1418407 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251341 [
1439688 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251345
6831734 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251349 [
'6934258 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251353
6949233 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251357 [—
13935965 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251401 ‘
1 4296953 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251406 [“—
14139241 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251410
30045900 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251415 ~—
29976932 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251419
v29871 876 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251424 -
1 14921 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251429
‘ 74227 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251431 L
s 68555 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251433 1
69581 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251 436 |...
71263 0 0 0 0.00E+00 1/1/19700:00 0.99993 129934 2251254 2251438
74109 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 2251254 2251440 | _
4117154 15.0425 30.0851 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251443
4129532 15.0886 30.1771 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 22514254 2251447 |
v 4118876 15.0489 30.0979 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251451
f 5118050 18.7642 37.5284 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251455 -
o ‘5185833 19.0162 38.0325 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251459
N. 5157873 18.9123 37.8245 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251503
108235 0.136 0.2721 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251508 T
93740 0.0821 0.1643 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251510
93717 ’0.082 0.1641 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251513
1433620 5.0643 10.1285 71651.2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251517 _
» 1 445727 5.1093 10.2185 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251521
7-_5‘]_4341 27 5.0661 10.1323 71651 2.69E+05 6/24/2003 14:48 0.99993 129934 2251254 2251524 - »
~ > -
Ao,
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- - Inorganic Carbon (IC) Analysis | mw
19PB Simulated Groundwater Shallow String
Method 20 ppm to 200 ppm IC (standard method) R : §/ X b [4 Y /C '/\-610{ were v b"/%"uw"’ M‘e/ /’ }(,L’
Calibration Curve range 1 ppm to 200 ppm IC P L _ c e,(/ Colve O/ff ( Z"@ppm I¢> 4%6/ %,éﬁ [[{(L
IC Standard Data__ T s wmla cawcz/ Yoes: The Oppm & s &/ S eve
IC Sid IC expected Raw Data Raw Data ‘
(ppm) mass (ug) rep 1 rep 2 “fp 3 69';‘;’2 q /M’ 3 %9»([ g@’/\‘www /4 f’lp {‘4:47/9/ [ %MC[ ﬁf’/
0 0 66354 72055 71094 pr— W,
1 0.5 208289 197311 195932 200511 | & N ’/‘a T he Uszlue
5 25 723074 732178 746367 733873 prerermrmeeeee / ‘Z i I C < q’L’ b ﬁ’;wﬁ Ve ‘5(7 e Th 7/ S
10 5 1419403 1418407 1439688 1425833 0 ) 6/ _ .
50 25 6831734 6934258 6949233 6905075 e 7 the b [ NS (= 795090 Z%” 7%‘6 ¢” 4 '77L" ‘“/”71/
100* 50 13935965 14296953 14139241| 14124053 =
200 100 30045900 29976932 29871876| 29964903 I ( G, 5¢ 0> Keve 7/ rml / A ’P P =g cvry '4”’ W s
Blank (last 3) na 69581 71263 74109 71651 J
*100 and 200 ppm not used since no sample ppm was greater than 50ppm e 50 5["'0@ THMl lf'/ Ve [V@ “ILZ‘ ﬁf\é/ld'vf q’”?’/’#ﬁ”ﬁ

IC Calibration Curve o /MS/ |7 440[ 522’/ /{5‘) 61 Aﬁt]/‘{am

| | \/eﬂ«g‘ c«\[’mw o }O/WM TEL came v 42‘(Lq fa/lq/

1.00E+07 ; L..-
I 10, ’ Iﬂ,ﬂ ms
= y = 273716x + 60500 I
8 R%=1
é 5.00E+06 - ’2\3 Fgﬁ &{_ %ﬁ(&()/
“““ . — \
o [ Doliverq = 19PF Siwoleted witer 45 Dvo/ |
0.00E+00

. ._/\ N
0 5 10 15 20 25 30 / '«g/ 1/47} lon £ (éa 7£rJW /42"/‘6/5/’ 5es /
Inorganic Carbon Expected Mass (ug) \ / ‘

4<zm01n4‘ 676/16-/[‘7

IC Sample Data T

Sample Raw Data Raw Data| mass # conc s -;j ; 7 lo /
ID rep 1 rep 2 rep 3 Ave (ug) IC (ppm) [ " /Q allof 1 ? 2 / 4 nEA m’ £3 / 7‘4
19PB with calcium| 4117154 4129532 4118876 | 4121854|14.83783922| 29.7 ﬁ wev /e = /’Lﬂ /
19PB wo calcium 5118050 5185833 5157873 | 515391918.60840677| 37.2 promm— A 4 C’/ CeNg 14 reg 7/95 i <7l dm -
10 ppm IC std 1433620 1445727 1434127 | 1437825(5.031947956] 10.1 é . 2- &
# Using calibration y intercept in calculation ' ' E— ‘ ?LU/ Z 7’# ’7/
* Calculated by dividing the mass by the volume of sample (0.5mL) ; C L\ ’P c{ g ( )
) v 1 40~ (CogTec) o [Ov’l“q VTt

_wér o | =S o
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20/2 ASY ‘100-10-10 _Eon_ 2092 Lo Mg

Carl i) D>
PR (7)) .\\N\ % uS
Eom e (amyeubigpung) Aq paysinburey mEmEEoO
2 . (20 wwmsul DO VQ dws)
BAIM - dM
181EM - M
awn) areg (empeubigaund) Aq panigoay ﬂcmE_UMMwm_ ._n._ m_ M
yuelg dut — gL . os-s
dnQ oxids xUie — asw plOS - PS
swiy ajeq (aanreubigauud) Aq paysinbuliey oyIdg Xt — SN onpoid — d
. ayeoldng preld — a4 pinbi - 9
uelg pield ~ g4 yoeig/uoISsIWg — 3
ownj aleq (emeubigund) £q pealedsy sidweg feuswuonaul - §3 1N -a
Ly b, sjesury uawdinby — Y3 elolg - g
XLo| _SgPy] \M “QN %\ \\ / b\v\\ \NA\ eeondng - ny -y
awn) areqg aimeubigauud) Agq peusinbuijay :sadfy sydweg :sadfy xinew
1 ..H..
FZTS3=5 377X
Yui re Bla |
e R -0
V&B\Mm.b o Q ,
Q_au \.\cho\QQ.r UA \~\ \_\ \\\\ @ULWDL Lt
nTa
ZE7-PREd L] ] (1 %8>-saatl
[=) T
PRFC 2] < | o | Bt i>-Sddbi
S 7 = %) T | i aidure:
R TV j0ads) JouiQ = - N W o g g g W g S
(D:2F0ob) 1005 = 2 P~ 815 2|5 | &3
Zl<Hd o HOEN =P N\l B - 2 129
2> Hd 01 *0S?H = 9 K2 & | ® g g
2>HJdOlEONH =9 o 2 2 2
Z>Hd ol DH=® A = = 3
uoneasasalg -3 Pfuo 5 g
SHHVYINIY
UNbin EPTIN pajsanbay sasfjeuy o
T 27 ;
OBIUI0Y 1YMS ) Ql suoz/eus Qi JYI0/I8pIO aseydIngd JualD
9916-8£28. Sexaj ‘ouoy ues R \W Q,\\ M @
peoy eiqein) 0229 zE
uoising Bunesuibug jeaiwoyd pue \Sm_Emco oz n ~Q” - 4 Ng 2 V s >
@3IMASU| YOIBISOY ISAMINOS ..o ) = ; .14 g
‘punoreuin pejsenbey; AQOLSND 40 NIVHI/LSIT m._n_s_<m ORI LFaead:| &
i -
| 1
i i i
’ i ; i { !
f f ! § { | i
SN R N B N A R A R _ R R R R B B
i ! i : N ! i m § | | i ! i _ !
A N A R R A O O R | |
1 DU N A N A A A N R B B 1 N D R R i N A
20/8 A8Y ‘100~ .—o-wo wio4 50D 10 NG
¥z g7 UNV LA
£q paysinbuia :SJUBLILIOD
S T (aameubisaund) Ag psysinbuliey (75 Fuei ~5 ..w . 9%”
adIM -
191EM - M
onssi] - |
ouny o (aanjeubisaund) Aq paaieosy JueuIpeS — 038
sueig duL - 4L 10s-s
dnq axids xurey — ASN plos - PS
ainreuBigauud) Aq paysinbulsy ayidg xuley — S npoid — d
sl sred (eineubisAund) eealdng pield — a4 pinbry -
jueig pfetd — a4 JOrIS/OISSILT — M
2107 uud) Aq um>_momm sidureg jejuauoiAUg — S Q-
oL it —~ (o0 N_M.\w\v Z aresury Juswdinbg — 43 eoig—-g
ol 56822 §\ \ \ \\Q \\ seondng - a eatpy Y
o aleq (aanyeubigauud) Aq paysinbuyjay :sadA] sjduies :sadA} xLnew
t . :
N8BS XoF S357 7
pcy) 3&.3 2 DxQ v
%k_au .u\.v:a:&_qev Y% 4 \#\ o \N\ @¢ -S4A L
T PR X | 211 R
. 3$mw/.u~\vh ;VW\,xJZ VA x { o STt T ¢ .\MML _U_
NS # 2. | = @ 39, arsidureg
Rl (fyoeds) 1oun e 1 & Wﬂ i s |2 8|4 |32
(0:2¥0p) [000 =3 . 8| g ® = ® @
Z1< Hd 0} HOBEN = P A W (| B S 3 % MW
2>Hd 01’0 =2 Wiy 2 o & g g
z>HdOIEONH =q & ° M.ﬂ\n S ]
Z>HdolDH=¢ o I g g
uonenasald N Ph 7 ® T
.. SYHVYWIY . . ,/M \ .
=7 ; paysanbay sashjeuy o
U >l / g
Smu,:oo IHMS Qj suoz/eug QI 18Y10/18pI0 8seydInd Judli) N\ \W - Q 7 m. »
ﬁvm 9916-8£28. SExa] ‘oluojuy ueg : X .w..
: peoy eigeind 0ge9 & B
mv_m_mm %w W;A uoising Buypsouibug feoiusys pue Answueyn o7 n WQ - m» dmn 2 W W
@31NNSU) yoieasay ISamyInog Bz
oMz C ONIT1-ad 26829 | 3
‘punorewn] pasanbet] AQOLSND 40 NIVHI/LSIT I1dWVS NITadm mn 8%




28 '
2¥ FEB o5 ot ww/

| | 29
H MiRr o5~ "Bﬁw/, R

(Prue\r&im o S\ewzﬂec[ 19PB  (Maters (
L_________/——_'—’f [ et S |

4___-—\_\____\

ﬁ‘epqw’\\ow o"@ N\JW\C J'\[’(tbl 5@ Jh"t’»f ‘é\f vig¢ i") \

)VUQ. ngnp[ej lfque bep}n Q)U‘I)HWNP St'\<f’, 2 Febh 2908

\ Sor [fh«n E‘Flf)ed‘mbw-tj
‘\/M

C@‘?@ML[\ PH PesvHS Leom 6‘?6/ 1% - il s‘qm,;l&[

i —

o 25 Feb 2005 judicale thet (o> a¢wHﬂ"mw

L]{\/ stoale  zo u&w\ HO, Aoid

wt'u’l °m“ ‘A«‘u n«’% @e‘cu(‘\/‘ect ged{hom wt[l 0&

Conc Hr\)é (IQN} Pulrea 'Mue wza‘({’ qv’ale_

mcfeqﬂ?c(r e{‘(f vuu\( [93 .Pé‘“éf/“(\»équq EL&M th

Fishee A59-20Z (o1 8 ooy

§°r+‘5€9(( CO*) <“(H/ e&?ut\klNWM 0\4{ gees‘) fcha«[

T';\, ye ) wci%ef !

TMJqqﬂcc Cculma qv'tqtlmo{ ( 6?6/ q- 15_7 wi|

be %@Nu@WZ*Zﬁog f’e‘rg""‘lf’cp qureu"l Vf{ 'Hﬂﬂl/

Tl ol wl Lk abodt Wl ol wilh

’me,, W%%el‘. Hi@ecs( ?&fmb Cv‘é, W¢De+> <S’€<cvm

pourt,

qc(c‘ :Fll[qc + W\d*‘?[L wt‘H« "u‘yel (}»{&r

% f(c‘cMC\/ ,?mmo cw\cl W\AUJ\C Lt{'l(’ cmc( 47T

Labeled MM HNE; shock soln,

A& spersion ’\vg')e CQSC[G/T) Wy ch(ecHw eqch

ﬂww[{k@co ) ‘l‘e\r c<ar iwu /foe 6‘76/ >

—~ O(N H[\)@.) G oH ec,\vs+WLevt+ ’ew\m’r salus

Y HN% stscle salu (6‘16/ &cﬂ

l b\?c( Wq‘{jef

:\/_-A'_\ —-—-——/\
) ﬁ( e\r‘& oV <>‘e qiev N&Wtitd s qwu@
(/___-——\ — 1\

Seuple.: NC- pwpP- |SPR-THIL-=524~ FUh- 3

Toled j0eo oL vol Oosk. wocth @ boit 750wl

gAl-9  ¢2¥ / 129 | Liter HDOPE

@e ‘\‘c\oe( wcc“'tf J)rJit{ 25 ml C\)c Ptvt+\5f:l

Pfepthqv) '@9(‘ Vs e f/] 59{“73@(51/\ w,pemme;f\‘j‘« qﬂonA-—

H N l’H\f0> p[“ec( o merk with +ui>e‘ \0#&#

U’OL&Q{ fqm})e \ka\ Q&)CC‘i Nfb’l Wy - L’ H}"&‘i {é

L?U;e\ d " ou mo

t;ut Lrv‘t o le\re/\ for Se/‘k’(‘)_, See. 6‘?6/f

S{‘q*’te& @cemjtww {\/

— @tOQJ\/ HNO -é;,r cto[é M.,Jtm( 8{ L-§'q qvtq‘q 1A

4 N kh\b1 stacle soln (€%6/27)

T 3 \PJ fk\ef




31

4 Mol conT *@ALU/ 7 M/rzz. o5 BT

) Experlmental Procedure -Np sorptlon on alluvium and montmorillonite (separately) from l
‘drillhole NC-EWDP-19PB over a range of pHs. -

Fy u&& oo w) va\ aqf[é with a,b»u/’L 750wl

—— groundwater from drillhole NC-EWDP-19PB adjusted to create a pH range of 6.5 to 9

_l‘ ‘PQJ M.Qe’( AVA&[Q'( 5”’ ’/ C'/ét |9 t,pej;s ‘5@ Ll A/ e Bradley Werling will be performing the experiment identified as AL series 4 (alluvium) and M series ‘r
ké UO :%octé S‘eﬁ(\/h Ft ue (‘X %5 mad (L Wt'H/l +¢4 D‘@ s L 2 (montmorillonite) ’r
‘7/.&9\’\\ L q,(b ele C£ . N H'NO : Objective: To investigate Np sorption on alluvium and montmorillonite (separately) using 'r

L

Conditions: - Y Np =200 ppb
- equilibrium with lab CO,(g); pCO; = 104 -

P\Pe\?ql‘q'—t\dm 6%\ < ([\/ [\)%OH/ 5"5 U'ctm ’€f 0#/

et € agperunedal _solotions / - sl e =30 ~
— MV =333 > pu 375

//FOL d_q é& conl e N (\’\q él’e o Samples -65\18 C/Il-lzig)VDP-19PB-SHAL-0504—FUA?Z (filtered, unacidified groundwater — SN ]
e om “ y J e, Al analaticel coneent &—(ﬁ - 1—cAliuvi;lmss;rrgpzlg/I;C‘g,WDP-19PB 406.3 ~ 407.5 ft depth interval (< 35 mesh size

O | N Eq‘bet/' L(G? 1-© l {g{' H S ; J A1 I -rlz\l/iolg&onllomte (SAZ*Na*<2*FD*Scr) O | /ﬂ L( B BT 3/_ =

Tq Ve \ voq:%es/‘ ' o Reaigents Np spike 46A (60 ppm **"Np stock solution; pH of 5.85) rm

v° pH buffer 4 (Fisher SB98 lot # 041614) |

— . \ e pH buffer 7 (Fieher SB108 lot # 041088) -
Blled 1o2onl vl Alosl abest W€ & | o Dlima-Gold AB iguid scntlason corkia (Packard 13309 ot #912111)

weth Tyge | welel, Plud peided Cuel oo | e (o So2) -

——— 0.02 M HNO3 (SN 696/29-30)

CX‘\\,—‘(C, '!\’ qmow\e jfw,e&ei Q.M\ o.j\' botlow - 0.1 M NaOH (SN 696/30) | n

T Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)

o*gqvmbod(e wtﬂ\ mav\\a«[el o(efh b\l\fc. » —— —

Equipment:  Orion meter 920A (sn 039518)
PlQC%l‘ <\W0" ‘) . \\/\ VLQC[L "’Q \/@[ a"—fk C‘)/t’ s Thermo Orion combination electrode 8103BN (ID 3G) -
New Brunswick Scientific Gyratory shaker model G33 (sn 290127990)
\”4& L?CNST a’C AN Pt ‘6 %“A [&\' co%‘kwfb’ {1; - Fisher Marathon 21K centrifuge model D7209 (sn 15930025) v
_\é i Mettler AE240 balance (sn 06+439) BW’ 5-19-¢5" 10| 13
Tate_vol @K% [L Eiunged, am D""‘C oad le S— Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314)
( t , |
N L‘\f&f&»ﬁ, How t V\,'\?’ as P, HU \QA QQ{Q ‘f‘a L . ‘ . 8
, Supphes Eppendorf micropipetters and tips g
may (,l- wt&‘/\ ’\’u\ @e/ ‘ w,&e{' . HLJQJ[ o | l\[ mmmmmmmmm “ “9)“3’} ©Oxferd pipettes and tips ‘1 )
37 Repipettor for transfer of scintillation cocktail |
l\)‘( O'H" mmmmmmmmmm Polycarbonate centrifuge tubes with caps (50 ml capacity) S L
7 ml scintillation vials o N : S
N Weighing paper/boats v G

Plasticware and glassware as needed
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— Basic Outline of Procedure

¢ Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)

Equilibrate groundwater sample with laboratory CO,.
Measure the pH of YM groundwater sample and take aliquots for inorganic carbon analyses. .*“‘"'“"’"""’"""‘“
Add solids to experimental solutions.

Add groundwater to experimental solutions. ,—' T
Add pH adjustment solutions to experimental solutions

Add neptunium spike to experimental solutions.

Run experiment for about 7 days with experimental solutions on gyratory shaker.

|
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ALU-Np| 22652 09 56738
Y- \Jpz aa 17 & 29.9 700 |
ALY- N3 S 35T R2NST . 2172
prm NoY 21563 A2 D545
AENos™ 22 4TI 225715
"900/‘}/7,6/ |
ALH-Npo 219951 22,0953
ALY -Np7 21,922) 3,02
LY -Npg 1827 29,9895
Y- Np 220413 2.9 (5
L Y-Nplo 21,9193 22.219]
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7 N\wﬁc\f\ 2605/ co ST “BW
Sample, 'O Mass ( q\ st pe Jvbe
q\ﬁe‘r c\ﬂw w:{{zr qc{c(ezi‘

ALH-Mo | 53,2237
fLY b Np2 527259
LM -Np 3 52.73%1

MY - Mpy 52 7698
LY -NpS~ 53 2361

ALY - Npb 52.56\5
ALY - Np7 52 1686

LY - Nps 52 3205
fLY -Npd B2 456
LY -Nplo 52.34727
-4 ~tpl] S24208

Mz - \Np | 52.999G

M2 ~NpZ S22 0643

M2 ~Np3 54,1026

M7 ~Npk 53.59¢3

M2 -Nps SA.HAT]

M2 ~Np7 53,1362,

M2 —Ne ¥ 52.3%09

M =Npg 52,6170
MZ-Nplo SR 431

5297793
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7 March 2005 conT BHW
) A‘C(A’l ""\dw O H ch\d)”l;ﬂ,en‘?/ Se Vlf {\G e‘fp {d/”)/ )
( ﬂ/,w/ S’,e,mcj L{ qg/lj Mdﬂ"" {eftef?
‘\
Turtie! Eddry 616/31-32
;%J)uy’f ’99 H 4’9 ««sp {o/ﬂ (/7?5/‘5427/) b‘f ‘LC/C/;I/GI
qct C[\/Agi& a ZCG(‘c\Nq _(75 +¢He’ b&(oud
T THBLE | E— )
pH Adjustment Requirements for NC-EWDP-19PB-Shal-0504-FUA Water I -
mL of 0.1M mL of 0.1M !
HNO3 needed NaOH needed e
T | Sample ID Estimated pH for 30 mL for 30 mL :
: X-Np1 6.5 0.663 S
T “X-Np2 6.75 0.659 |
X-Np3 7 0.650 I
e —— X-Np4 7.25 0.635 |
X-Np5 7.5 0.609 |
—— " X-Np6 7.75 0.561 P
\ X-Np7 8 0.475 1
] - x-Nga 8.25 0.320 “L“‘“'“’””‘“‘““"“
% X-Np9 8.5 0.035 |
pan— X-Np10 8.75 0.517 {”‘"’“""‘w
| X-Np11 9 1.622 L
o Assumptions: |

—— e 1. Quantities based on EQ3NR calculations using 19PB water and chemsitry as measured =~ -

2. Water at equilibrium with lab CO2(g) = -3.42 (log fugacity)

—eeemer 3 EXperimental solutions approximately 30 mL volume
4. Influence on pH by solid is ignored

5. GFW of NO3- = 62.0049, GFW of Na = 22.9898

mmmmm N —

deA 4&03‘&“8 ePDeVKL'%

~(00/4 L <mc} (<0 - /000,44[/ )

-Lu\‘he\/tcléi/"l'o C“C{l'e/ OH U\qﬂqe £oom 65 1 T

\Zewtkéci Mg 53 7-@(\% PH %c(\%’x/\’w\ solu
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léc,\—; L fe'r ;ptPé{;f

Pcw«:(ecé misy qtter Mp WILe (6‘26/?2>

gz""m\'\‘\ 5@ AIV\/ 56" ey 1’/ fe/l(l M44+ ﬂnf)’ -Z/ )
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I‘“‘h‘\\ E%’}w\ t é‘?g/; -, ch,LI pf,’f‘ubo \/af'l\cﬂc[vvjose(‘:

Placed socls on qy(dar (22 s-lns 696/3%)

Cﬁﬂ)’ ldO'Sc(‘( on er[ e¢0 SG(V\S

6 :D)(‘q'l?f qc‘F\\P{l‘Gcf
\
~_
Y\ N ]
_ y\ N
W“-
\
\

7 MbBctt 28 <copr so05"
SAMPLE TP Mgz @) A*"/Qpc fobe Mﬂﬁf{j) A p< fobe
affer PH mF\vihne»r’/ attec MP 5,1’"[4&'
ALH ~ Npl 53,9747 53,9732
LY -Np2 §33736 S3HTLT
A y- Np3 53,3776 S34HT765
M Y-NpY 53.3936 53.9930
ALY-Nps 53,9323 53,982
HL"{“M'DQD 53,1104 5 3.2993
ALY-NpT 3% 52 52,9339 53,0324
ALYnLY 53,0294 53,2273
ALY -V et e oo 53,6277
AL Yrpplo 52,7603 52,9549
ALY Al 54,0743 54,163
_M2-DNpl 53.5573 53,6565
M2~ 1l 53,3166 53,4155
W M3 53,0459 53,1452
M2NpH 534157 53,3145
M2 Nps~ 53,430 52,1292
MZ-Npfo 53,9740 53,2729
sz{\)?"] 52, 905 53,0022
MLNpY 52,6960 52,1937
m,vz\/pﬁ 53649 574715
M'Z:Mpb | 52.9933 53.092|
Wbl 54.5935 54,6934
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Preparation of Sodium Persulfate Solution for Inorganic
Carbon Analyses |

Bradley Werling will perform this task

~ Objective

To prepare solution needed for inorganic carbon analyses

Reagents
Type 1 water (Barnstead/Thermolyne model D11901 SN 1190010979691)
Sodium Persulfate (Acros 20202 lot # B0104212)
Phosphoric acid (Fisher A242-4 lot # 001815)

Equipment
Mettler AE 240 balance (SN 101237)

Supplies
Weigh boat
10 mL and 250 mL graduated cylinders
Spatula
250mL pc bottle

Target Concentration: 10% persulfate and 5% phosphoric acid
Challenge of balance (target mass was 20.0001g)
At start of procedure: X0 S6Q ‘j s~ g,g.-os/
At end of procedure:

R aoo\j BW 3-7S

Procedure: from Section 3.3 of Tekmar Dohrmann Phoenix 8000 User Manual
Document Part Number 14-7045-074, Rev C, 1998.

A weigh boat was tared on the balance. About 25g of sodium persulfate was carefully
transferred to weigh boat and the mass was recorded.

Mass (g) of sodium persulfate used: 7\{, ‘ D\ﬂ l B }’"Zrﬂ{

The sodium persulfate was transferred into a 250mL pc square bottle. 213mL (250mL)
grad cylinder of type 1 water was added. Some of this water was used to rinse the weigh
boat. The rinsate was added to the 250mL pc bottle. The solution was swirled by hand to
dissolve the sodium persulfate. 9ImL (10mL graduated cylinder) of phosphoric acid was
added to the solution. The solution was labeled Sodium Persulfate Solution (with date,

initials, and sn reference).

r--—-_-—.___.

— Inorganic Carbon Analyses of NC-EWDP-19PB-Shal-0504-
" " FUA-3 Groundwater and Simulated 19PB Shallow

Groundwaters
Bradley Werling will perform this task

Objective
To characterize by inorganic carbon analyses solutions used in sorption
experiments.

Samples
NC-EWDP-19PB-Shal-0503-FUA-3 — SN 696/32
19PB simulated water without Ca — SN 696/32
19PB simulated water with Ca — SN 696/32

Reagents
Type 1 water (Barnstead/Thermolyne model D11901 SN 1190010979691)
Sodium persulfate solution — SN 696/40
Phosphoric acid solution— SN 631/52-53
Inorganic carbon calibration standards — SN 631/49-51

Equipment

Tekmar Dohrmann Phoenix 8000 TOC Analyzer model 147045000 (SN
00343010)

| Supplies

40mL amber glass vials

Conditions
Method - Inorganic carbon 20-200ppm standard method (not custom)
Calibration curve — from 1 to 200 ppm IC with Oppm used

Procedure: followed Tekmar Dohrmann Phoenix 8000 User Manual
Document Part Number 14-7045-074, Rev C, 1998.

Calibration standards and samples removed from refrigerator and allowed to warm up
before aliquots poured. Aliquots of calibration standards transferred into 40mL vials with
minimal headspace. Fresh type 1 water used for Oppm standards and reservoir bottle.
Calibration points included 0, 1, 5, 10, 50, 100, and 200ppm IC. Standards and samples

tun in triplicate from single vials. Blanks and cleaning procedures were typically run for ’

six repetitions. A blank was run after the samples and before a 10ppm std (cal check).

R

i
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Experlmental Procedure - pH and Inorganlc Carbon Sampllng and pH Analyses of NC-
—— EWDP-19PB-Shal-0504-FUA-3 and Simulated 19PB Groundwaters

- Bradley Werling will be performing this task
-~ Objective: To characterize solutions that will be used in sorption experiments

" Initial Entry  696/31-32
WWWWW Samples ~ NC-EWDP-19PB-SHAL-0504-FUA-3 (filtered, unacidified groundwater) - 628/128
19PB simulated water without Ca — 696/14
19PB simulated water with Ca — 696/14

Additional Supplies:
e 40mL amber glass vials
10mL microbeakers
— Stir bars
} Stir plate
Procedure

headspace) from the 250mL beaker and capped for use as the IC sample. Labeled 19PB. A

— 10mL microbeaker with stir bar was filled from the 250mL beaker for use as the pH sample.

. Also labeled 19PB. Process was repeated using new 250mL beakers for the two simulated
. waters. Labeled 19PB Ca and 19PB no Ca.

— Used fresh pH buffers 7 and10 (60mL bottles with stir bars) and calibrated pH meter (using
stir plate).

- Temp (°C) 19 4 re
L Setpoints 7_,0 p °‘"‘€ [0,07

...... Slope ﬂCI ({ v, (accectable range 92-102% from page 5 of Orion Ross pH Elcetrode
’é Instruction Manual, 2003)

Analyzed fhe three samples.
19pB F,5), 19pBCa B.§ Y 19PB no CA 3[93

Challenged again with pH 10 (from calibration) o :Oil

tatgT temp Pt pop

Poured about 50mL of sample into 250mL glass beaker. A 40mL vial was filled (minimum |

i,“.\w.ur-mn...

/‘:"/’WQ\, 5"%‘*53 5\°Q€. Dgga 50 C\l\%\ W/ AleW\cm( cgwlﬁe‘feé 3’[6'-05/ ﬁ[U/
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| ‘; Inorgénié “Carbon Reanalysés of NC-EWDP-19PB-Shal-0504-
————— FUA-3 Groundwater and Simulated 19PB Shallow
___ Groundwaters

Bradley Werling will perform this task

,,,,,, Objective

To characterize by inorganic carbon analyses solutions used in sorption
e experiments.
————————— Samples Y -—g\k’/ 3-22 /p‘(

NC-EWDP—19PB-Sha1-050£-FUA-3 (old) — 696/32
T NC-EWDP-19PB-Shal-0508-FUA-3 (new) — 696/44
19PB simulated water without Ca (old) — 696/32
T 19PB simulated water with Ca (old) — 696/32
19PB simulated water without Ca (new) — 696/44
19PB simulated water with Ca (new) — 696/44

Reagents
Type 1 water (Barnstead/Thermolyne model D11901 SN 1190010979691)
Sodium persulfate solution — SN 696/40
Phosphoric acid solution— SN 631/52-53
Inorganic carbon calibration standards — SN 631/53-54
' * * Equipment
— Tekmar Dohrmann Phoenix 8000 TOC Analyzer 147045000 (sn 00343010)

Supplies
40mL amber glass vials

Conditions
Method - Inorganic carbon 20-200ppm standard method (not custom)
Calibration curve — from 1 to 200 ppm IC with Oppm used

. Procedure: followed Tekmar Dohrmann Phoenix 8000 User Manual
Document Part Number 14-7045-074, Rev C, 1998.

Calibration standards and samples removed from refrigerator and allowed to warm up
before aliquots poured. See 696/42-43 for background information on reanalyses. Old
- samples from 696/41 analyses of 696/32 samples. Due to limited volume, only one rep

100, and 200ppm IC. Standards run in triplicate from single vials. Blanks and cleaning
procedures were typically run for six repetitions. A blank was run after the samples and
'*before a 10ppm std (cal check). - v

performed. New samples from 696/44 with three reps from single vial. Fresh type 1 water
used for Oppm standards and reservoir bottle. Calibration points included 0, 1, 5, 10, 50, .
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Experlmental Procedure - qullld Scintillation Analyses of NP with Aluv series 4 and Mont |
Soe. A / He fr qf/(‘i&‘m + ’\7‘:&' '/""r-l?’fc‘ ‘”Q 5 ’f}p o e series 2 in 19PB Shal Groundwater over a pH range |
Fron |0 e M3
A’@\FJ\?J w | {{ te (2.9, - Bradley Werling will be performing this task -gfc{
CL 3 b
‘ dbjective: To determine the neptunium concentration in solutions and use in calculations for
6 MR = { B DU/ determining the sorption coefficient (Kd) under specified conditions

~ ‘ Initial Entry  696/31-32

Z/V\wzﬂq Q ;ﬁr Vv 5eﬂe,( L{ quC{ Mcﬂff" 5‘6‘“9’ Z \ ‘

T T

Samples Alul‘aér senes 4 and Mont series 2 — 696/47

Sor J’)’h\e/\ £ \fpe\f W sw'{/ g;zfﬂ/ag

Procedure

Lo

LSA vials (size 7 mL) were labeled for experimental solutions, blank solution, and neptunium
S e e é ﬁ@ / L‘l Z @(Cﬁ\g—q—%m + Us w%‘e)(,( 4q S"é ‘D 0 spikes solutions. Experimental solutions were analyzed in duplicate and labeled to identify the

sorption solid phase and series, the radionuclide, the experimental solution number, and the
,ﬁ(@ ire) % c:( Q}gm ( 5' / 5 f?) [ 7 Lj/ a/b duplicate designator (example - AL4-Npla and ALA-Nplb). A single groundwater blank
: solution was analyzed and labeled as 19PB with scientific notebook page reference. The

neptunium spike was analyzed in duplicate and labeled Spike 46A-# and 5.

L 3=/ ya5
s

Each LSA vial (experimental solution, groundwater blank, and neptunium spike) had 0.5 mL Er
(500uL eppendorf pipet) of 0.002 M HNO; added, The mass of all of the LSA vials with acid

- ! __O\S~
\?l/{ —

‘was recorded (See table 1 column 1).
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The experimental solutions were centrifuged for about b/minutes at‘T'*}ﬁURPM prior to aliquot AP

Hy IMEES

transfer. The mass of the experimental solutions was recorded before removing the LSA

. Por experimental solutions, 0.5 mL (500uL eppendorf pipet) of the experimental solution was
transferred into the appropriate LSA vial. For the groundwater blank, 0.5 mL (500uL |
~ eppendorf pipet) of NC-EWDP-19PB-FUA-3 was added to the LSA vial. For the neptunium |

aliquots (See table 2, column 1). The tubes containing the experimental solutions were placed ‘r““ww
in a tared 30mL glass beaker when being weighed. |

spike solutions, 0.1 mL (100uL eppendorf pipet) of the spike was added into each LSA vial. I

~ ™ The mass of all of the LSA vials was recorded after the addition of the appropriate sample
solution (See table 1 column 2).

The pH of the experimental solutions was taken. Fresh pH buffers 7 and 10 (60mL bottles
— with stir bars) were used to calibrate the pH meter (using stir plate). The temperature,

All LSA vials had 5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials
were tightly capped and rigorously shaken by hand.

calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102%

— from page 5 of Orion Ross pH Electrode Instruction Manual, 2003.

A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred R —

into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the

experimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged s
with pH 10 (from calibration). The solutions in the microbeakers were transferred back to into |
the original experimental solution. ’
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- Supp_ﬁes:

Experlmental Procedure — pH Analyses on Aluv Series 4 and Mont Series 2 Experimental
: Solutions.

Bradley Werling will be performing this task.

Objective: To determine the pH of the sorption experimental solutions at the completion of the
sorption experiment.

Samples Aluv Series 4 and Mont Series 2 Experimental Solutions- 696/51-52

Reagents pH buffer 4 (Fisher SB98 lot # 041614)

pH buffer 7 (Fisher SB108 lot # 041088)
pH buffer 10 (Fisher SB 116 lot # 044060)
Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)

-Equipment:  Orion meter 920A (sn 039518)

Thermo Orion combination electrode 8103BN (ID 3G)
Stir Plate

Oxford pipettes and tips
Stir bar
10 mL microbeakers

Basic Outline of Procedure

The pH of the experimental solutions was taken. Fresh pH buffers 4, 7 and 10 (60mL bottles
- with stir bars) were used to calibrate the pH meter (using stir plate). The temperature,
. calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102%
- from page 5 of Orion Ross pH Electrode Instruction Manual, 2003 -7
A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solutlon wis transferred
into a 10 mL microbeaker with stir bar. A stir plate was used when measuringfthe pH of the
experimental solutions. The pH was recorded. pH meter challenged with pH T0~(from

calibration). The solutions in the microbeakers were transferred back to into the original
experimental solution

s g

LT—ewP (9.1°C
Setpouils = 400 , 7102, (.96
S(cO& — C{CT ‘

‘Pth d“?@f;ﬂ solnr oy 676/fbf

Cc\‘i”ﬂ’ﬁé’ 1"& ‘€ d’pw%{u oL «é)ﬁ( 7 Gon =l bfﬁﬁtam
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~———='Inorganic Carbon Reanalyses of NC-EWDP-19PB-Shal- 0504- S

mmmmmmmmmmmmmmmmmmm : }FUA 3 Groundwater and Simulated 19PB Shallow
Groundwaters

Bradley Werling will perform this task
Objective
To characterize by inorganic carbon analyses solutions used in sorption
experiments.

__Analyses documented on 10 Mar 2005 see 696/45

_. Initial Analyses of NC-EWDP-19PB IC sample 628/153
First Analyses (sim only)— 696/19 — Carboy solutions not equilibrated with ambient air

e ECONA Analyses (sim and FUA-3) — 696/41-43 - Old IC standards used so curve was bad[r mmmmmmm -

USRS 7: | 12) (1

. NC-EWDP-19PB-Shal-0503-FUA-3 (old) — 696/32
NC-EWDP-19PB-Shal-0503-FUA-3 (new) — 696/44
19PB simulated water without Ca (old) — 696/32
19PB simulated water with Ca (old) — 696/32
19PB simulated water without Ca (new) — 696/44
19PB simulated water with Ca (new) — 696/44

T Results -

‘ Analyses from raw data is stored in PRN files. PRN files contain 39 columns of
information. The legend for the contents of the 39 columns is found on 696/20
Table 1. Sample Ids are found in column 8. Raw data area counts are found in
column 30. The PRN file hardcopy is followed by a results page.
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3/10/2005 12:44 USER1
3/10/2005 12:48 USER1
3/10/2005 12:51 USER1
3/10/2005 12:56 USER1
3/10/2005 12:59 USER1
3/10/2005 13:01 USER1
3/10/2005 13:05 USER1
3/10/2005 13:08 USER1
3/10/2005 13:11 USER1
3/10/2005 13:15 USER1
3/10/2005 13:18 USER1
3/10/2005 13:21 USER1
3/10/2005 13:25 USER1
3/10/2005 13:29 USER1
3/10/2005 13:32 USER1
3/10/2005 13:36 USER1
3/10/2005 13:40 USERH1
3/10/2005 13:44 USER1
3/10/2005 13:48 USERH1
3/10/2005 13:52 USERT1
3/10/2005 13:56 USERT1
3/10/2005 14:01 USERT1
3/10/2005 14:06 USERT1
3/10/2005 14:10 USER1
3/10/2005 14:13 USERH1
3/10/2005 14:15 USERH1
3/10/2005 14:18 USER1
3/10/2005 14:20 USER1
3/10/2005 14:22 USER1
3/10/2005 14:24 USER1
3/10/2005 14:28 USER1
3/10/2005 14:32 USER1
3/10/2005 14:36 USER1

*3/10/2005 14:40 USER1

3/10/2005 14:44 USER1
3/10/2005 14:48 USER1
3/10/2005 14:52 USER1
3/10/2005 14:55 USER1
3/10/2005 15:00 USER1
3/10/2005 15:04 USER1
3/10/2005 15:08 USER1
3/10/2005 15:11 USER1
3/10/2005 15:15 USER1
3/10/2005 15:18 USER1
3/10/2005 15:20 USERT1

-3/10/2005 15:24 USER1

3/10/2005 15:28 USER1
3/10/2005 15:31 USERT
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O ppmIC
0 ppm IC
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1 ppmIC
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1ppmIC
5ppmIC
5ppmIC
5ppmIC
10 ppm IC
10 ppm IC
10 ppm IC
50 ppm IC
50 ppm IC
50 ppm IC
100 ppm IC
100 ppm IC
100 ppm IC
200 ppm IC
200 ppm IC
200 ppm IC
Blank
Blank
Blank
Blank
Biank
Blank
19PB old
19PB new
19PB new
19PB new
19PB Ca old
19PB Ca new
19PB Ca new
19PB Ca new

19PB wo Ca old
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IC 0 ppm
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IC 10 ppm
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'IC Range 20 - 200 ppm C
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2| MPMAR 05 couT Bu
— 30 31 32 33 34 35 36 37 38 39
43122 0 0 216905 2.40E+05 2/16/1997 12:24 0.99993 129934 3101240 31 01241 hm
. 54939 0 0 216905 2.40E+05 2/16/1997 12:24 0.99993 129934 3101240 3101245 l
59142 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101249 l I
__ 66204 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101253
56151 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101257 \“"’“—”"""'"”“
58287 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101300 |
173878 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101303
180827 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101306
T 181147 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101309
681810 0. 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101313
~ 675523 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101316
. 676319 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101319
" 1349470 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101323 | —oeeeee
1345415 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101326
* 1352845 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101330 |l
6539159 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101334
6658941 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101337
6609806 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101341
13285220 0 0] 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101345
13382103 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101350
13405093 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101354
28710145 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101358
28518754 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101402 ,
28536942 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101407
148024 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101412
96615 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101414
84073 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101416
84361 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101418
80263 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101421
82544 0 0 0 0.00E+00 1/1/1970 0:00 0.99993 129934 3101240 3101423
. 3779326 13.7464 27.4929 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101426
' 3814615 13.8777 27.7553 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101430
3796796 13.8114 27.6228 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101434
3851212 14.0137 28.0275 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101437
4391847 16.024 32.048 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101441
4411071 16.0955 32.191 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101446
4343829 15.8455 31.6909 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101449
4421132 16.1329 32.2658 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101453
5016013 18.3449 36.6897 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101457
5078600 18.5776 37.1552 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101501
4995504 18.2686 36.5372 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101505
5012327 18.3311 36.6623 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101509
120060 0.1401 0.2801 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101513
102647 0.0753 0.1507 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101516
97313 0.0555 0.111 82389 2.69E+05 6/24/2003 14:48 0.99993 129934 3101240 3101519
. 1360441 4.7522 9.5044 82389 2.69E+05, 6/24/2003 14:48 0.99993 129934 3101240 3101522
1366669 4.7754  9.5508 82389 2.69E+05 6724/2003 14:48 0.99993 129934 3101240 3101526
47474 9.4949 82389 2.69E+05 6/24/2003 14:48 129934 3101240 3101529 |
. I

61

Hihorganic Carbon (IC) Analysis
~ 19PB Simulated Groundwater Shallow String and NC-EWDP-19PB-Shal-FUA-3

Method 20 ppm to 200 ppm IC (standard method)
i Calibration Curve range 1 ppm to 200 ppm IC

IC Standard Data

IC Std IC expected Raw Data Raw Data
(ppm) mass (ug) rep 1 rep 2 rep 3 Ave
0 0 66204 56151 58287 60214
1 0.5 173878 180827 181147 178617
5 25 681810 675523 676319 677884
10 5 1349470 1345415 1352845 1349243
50 25 6539159 6658941 6609806 6602635
100* 50 13285220 13382103 13405093 13357472
200* 100 28710145 28518754 28536942 28588614
Blank (last 3) na 84361 80263 82544 82389

*100 and 200 ppm not used since no sample ppm was greater than 50ppm

1.00E+07

‘ IC Calibration Curve

5.00E+06 -

Raw Data (aréa)

0.00E+00

y = 262283x + 42653

R?=1

10
Inorganic Carbon Expected Mass (ug)

15

20

25

30

1C Sample Data

Sample Raw Data Raw Data mass # conc
ID rep 1 rep 2 rep 3 Ave (ug) IC (ppm)
_|19PB oid 3779326 na na na 14.2 28.5
!L 19PB new 3814615 3796796 3851212 | 3820874 14.4 28.8
4/ 19PB Ca old 4391847 na na na 16.6 33.2
2 19PB Ca new 4411071 4343829 4421132 | 4392011 16.6 33.2
.J19PB wo Ca old 5016013 na na na 19.0 37.9
|19PB wo Ca new 5078600 - 4995504 5012327 | 5028810 19.0 38.0
“1 710 ppm IC std 1360441 1366669 1359152 | 1362087 5.03 10.1

i,?#(Using calibration y intercept in calculation
{T;t;;Calculated by dividing the mass by the volume of sample (0.5mL)
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<. EXperimental Procedure — pH Analyses on Aluv Series 4 and Mont Series 2 Experlmental N
‘ Solutions. - {

! -
Prsesessunmsmsesosesssiom

Bradley Werling will be performing this task.

e

Objective: To determine the pH of the sorption experimental solutions with additional pH
B adjustment solutions added (696/55-56).

" Samples Aluv Series 4 and Mont Series 2 Experimental Solutions- 696/55

““““““““ Reagents pH buffer 4 (Fisher SB98 lot # 041614) o

S— pH buffer 7 (Fisher SB108 lot # 041088) N T
pH buffer 10 (Fisher SB 116 lot # 044060) :

. Type 1 water (Barnstead/Thermolyne model D11901 sn1 190010979691)

~— Equipment:  Orion meter 920A (sn 039518)
Thermo Orion combination electrode 8103BN (ID 3G)
Stir Plate

i

Supplies: Oxford pipettes and tips ,
Stir bar _ 3

10 mL microbeakers ’

— Squirt bottle for water S
Kimwipes -

Basic Outline of Procedure

The pH of the experimental solutions was taken. Fresh pH buffers 4, 7 and 10 (60mL bottles —
with stir bars) were used to calibrate the pH meter (using stir plate). The temperature, ‘
calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102% t____,_,_..
from page 5 of Orion Ross pH Electrode Instruction Manual, 2003.
A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred |

S— into a 10 mL microbeaker with stir bar. This aliquot was placed on a stir plate and then the f T
stie plate was activated. The pH was recorded. pH meter challenged with one of the |

e calibration standards. The solutions in the rmcrobeakers were transferred back to into the
ori gmal experimental solution.
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2U MR =57 BAu
» D) ~per1mental Procedure -~ pH Analyses on Aluv Series 4 and Mont Series 2 Experimental
SR : Solutions.
Bradley Werling will be performing this task. i
Objective: To determine the pH of the sorption experimental solutions with additional pH
s adjustment solutions added (696/63-64). -
e Samples Aluv Series 4 and Mont Series 2 Experimental Solutions- 696/63-64 B
Reagents pH buffer 4 (Fisher SB98 lot # 041614) i
pH buffer 7 (Fisher SB108 lot # 041088)
pH buffer 10 (Fisher SB 116 lot # 044060)

Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)

. BQUipment:  Orion meter 920A (sn 039518)

Thermo Orion combination electrode 8103BN (ID 3G)
Stir Plate

— Supplies: Pipet and tips

‘ Stir bar

10 mL microbeakers
Squirt bottle for water
. Kimwipes

Bﬁasicr Outline of Procedure

with stir bars) were used to calibrate the pH meter (using stir plate). The temperature,

from page 5 of Orion Ross pH Electrode Instruction Manual, 2003.

into a 10 mL microbeaker with stir bar. This aliquot was placed on a stir plate and then the
stie plate was activated. The pH was recorded. pH meter challenged with one of the
e calibration standards. The solutions in the microbeakers were transferred back to into the
original experimental solution.

The pH of the experimental solutions was taken. Fresh pH buffers 4, 7 and 10 (60mL bottles

calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102%

A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred i

‘+
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_ 2 Experimental Solutions

Bradley Werling will perform this task

. Objective

To determine the amount of neptunium in the experimental solution at the end of

‘ qullld Scintillation Analyses of Aluv Series 4 and Mont Serles ---~—"

the experiment. ‘L-mw
Tnitial Bntry ~ 696/31-32 .
LSA sample preparation 696/47-48 —
-
Samples \
Blank (one sample): 19PB 696/47 from 696/48 L
Neptunium spike (two samples) — Spike 46A-5 and Spike 46A—6 from 696/48 E
Aluvium series 4 (22 samples) and Montmorillonite series 2 (22 samples) L____
experimental solutions 696/48-50 i
—
Results ‘1
Printout of LSA analyses following: —
w3/22’/o§ " 6:31:56 PM QuantaSmart (TM) - 1.31 - Serial# 405314

— SNC Protocol

Page # 1|

Calibration Information

Software Version IC: 2.11

Software Version EC: 1.31

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 15.50 Date Processed: 3/24/05 6:31:54 PM

14C Chi Square: 25.71 Date Processed: 3/24/05 6:31:54 PM

3H E*2/B (1-18.6 keV): 278.83 Date Processed: 3/24/05 6:31:54 PM

14C E~2/B (4-156 keV): 534.49 Date Processed: 3/24/05 6:31:54 PM

3H Efficiency (0-18.6 keV): 65.16 Date Processed: 3/24/05 6:31:54 PM
14C Efficiency (0-156 keV): 96.18. Date Processed: 3/24/05 6:31:54 PM
IPA Background Date Processed: 3/24/05 6:31:54 PM

3H Background CPM (0-18.6 keV): 15.23 Date Processed: 3/24/05 6:31:54
14C Background CPM (0-156 keV): 22.10 Date Processed: 3/24/05 6:31:54
3H Cdlibration DPM: 285000

3H Reference Date: 10/29/99

“llbratlon DPM: 134100

PM
PM
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3/24/05 4:55:39 PM QuantaSmart (TM) - 1.31 -~ Serial# 405314

Page # 1

Protocol# 15 - Pa Np Exp AB.lsa

Assay Definition-
Assay Description:
Assay Type: Alpha/Beta

Report Name: Np Pa Exp
Output Data Path: C: \Packard\Tricarb\Results\Bertetti\Pa _Np_Exp AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa _Np_Exp . " AB\20050321 1310.results !
C:\Packard\Tricarb\Results\Bertetti\Pa _Np Exp AB\Np Pa_AB.032

Comma-Delimited File Name:
Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa

' Count Conditions-

Nuclide: NP/PA

’ Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Alpha/Beta Standards:
Low Energy: NP/PA

Count Time (min): 240.00

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample- 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On -~ Any Region

In Use Discriminator: 143

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 100.0 400.0 1st Vvial 0.00
Alpha 100.0 400.0 1st Vial 2.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life~

Half Life Correction: Off
Regions Half Life

Beta A

Beta B

Alpha

Units Reference Date Reference Time

IPA Block Data

Software Version IC: 2.11

Software Version EC: 1.31

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 19.84 Date Processed: 3/21/05 1:10:05 PM

14C Chi Square: 15.93 Date Processed: 3/21/05 1:10:05 PM

3H E*2/B (1-18.6 keV): 278.62 Date Processed: 3/21/05 1:10:05 PM

14C E~2/B (4-156 keV): 541.10 Date Processed: 3/21/05 1:10:05 PM

3H Efficiency (0-18.6 keV): 65.10 Date Processed: 3/21/05 1:10:05 PM
14C Efficiency (0-156 keV): 96.62 Date Processed: 3/21/05 1:10:05 PM
IPA Background Date Processed: 3/21/05 1:10:05 PM

User: Bertetti|

LY MAR 205~
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3/24/05  4:55:39 PM

QuantaSmart (TM) - 1.31 - Serial# 405314

Page # 2

15.13 Date Processed: 3/21/05 1:10:05 PM
22.22 Date Processed: 3/21/05 1:10:05 PM

3H Background CPM (0-18.6 keV):
14C Background CPM (0-156 keV):
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Cycle 1 Results
S# Count Time CPMA A:28% CPMB B:2S5% CPMa alpha2s%
MESSAGES
1 240.00 20.13 2.88 3.31 7.10 0.40 20.31
B
2 77.34 11.87 11.88 4.66 14.68 128.90 2.01
3 77.12 14.56 10.04 5.25 13.46 129.26 2.01
4 76.08 13.59 10.69 5.47 13.14 131.04 2.01
5 75.45 13.51 - 10,78 5.80 12.65 132.16 2.01
6 74.80 13.51 10.82" 5.50 13.19 133.30 2.01
7 76.97 14,73 9.95 5.51 13.00 129.52 2,01
8 77.05 13.65 10.59 5.57 12.90 129.38 2.01
9 74.53 15.31 9.77 6.58 11.63 133.84 2.01
10 75.52 13.33 10.89 5.29 13.52 132.02 2.01
11 78.75 14.64 9.90 5.87 12.30 126.59 2.01
i2 76.40 14,22 10.27 5.30 13.41 130.50 2.01
13 77.15 13.40 10.75 5.08 13.78: 129.23 2.01
14 74,92 15.40 9.70 6.36 11.89 133.07 2.01
15 77.30 - 16.96 8.85 7.31 10.63 128.96 2,01
16 74,92 15.78 9.51 6.18 12.13 133.10 2.01
17 75.31 16.05 9.36 6.49 11.69 132.38 2.01
18 73.34 15.12 9.94 6.24 12.17 135.95 2.01
is 74.77 15.99 9.42 6.63 11.56 133.34 2.01
20 212.93 6.25 14.58 2.61 15.61 46.56 2,02
21 216.69 7.42 12.38 2,97 13.91 45,74 2.03
22 240.00 3.64 23.51 1.72 21.71 15.28 3.39
23 240.00 3.80 22.57 1.74 21.43 14.66 3.46
Missing vial 24.
25 92.44 22,93 6.47 9.23 8.38 107.80 2.01
26 94.26 22.44 6.52 8.76 8.59 105.69 2.01
27 92.18 21.88 6.72 8.73 8.70 108.08 2,01
28 94.57 21.50 6.73 8.75 8.59 105.37 2.01
29 91.01 22.35 6.64 9.02 8.57 109.47 2,01
30 ©90.84 23.52 6.39 9.08 8.54 109.69 2.01
31 96.55 23.26 6.28 9.14 8.27 103.18 2.01
32 93.96 22.54 6.51 8.82 8.57 106.02 2.01
33 91.78 23.80 6.30 9.00 8.54 108.65 2,01
34 94.16 23.73 6.25 10.15 7.80 105.83 2.01
35 94.24 20.18 7.09 8.62 8.69 105.72 2.01
36 96.65 21.98 6.56 9.08 8.30 103.06 2.01
37 92.77 24.37 6.16 9.35 8.29 107.40 2.01
38 94.31 23.56 6.28 9.77 8.00 105.63 2.01
39 91.69 23.92 6.28 10.08 7.93 108.67 2.01
40 87.47 25.10 6.18 9.44 8.46 113.93 2.01
41 82.32 25.23 6.32 .10.05 8.35 121.07 2.01
42 81.15 25.26 6.35 10.35 8.25 122,87 2.01
43 78.99 33.57 5.21 13.31 7.11 126.21 2.01
44 80.02 34.02 5.13 13.64 6.97 124.56 2.01
45 80.85 33.45 5.17 12.97 7.15 123.31 2.01
46 81.13 32.64 5.25 13.39 7.00 122.85 2,01
Missing-vial 47. o
48 1.16 6566.08 2.30 2413.07 _ 3.78 8707.35 1.99
49 1.15 6276.39 2.36 8735.25 2.00

2229.74 -1 3.95

User: Bertetti

SI1s

163.2 \4P8 £96/47

263. 55p.l¢e %4‘) 6

277.9ALYNp |4 .
274. L3 T Sy
266.9 Zq
294.0 ‘3219
292.0

274.8> 3'»1
289.3 Yq
289.4 Hb
285.3 54
285. b
273.4 Coa
267. Gb
290.7: v,
296.7> T
274.1 1
0. | &1
292.3 9q,
297.2> ] <b
292.9 jo
291.7> lf?b
349.0 9
325,00 - Hl
277.8.MX Np, |
276.?‘\« f’rﬁ
278.7 2
281.3> zg?
275.8 7
277.2 3b
280. 34

275.7 t’ﬁf
271.1 9
295.8>  5h
292. 6 o9
291.4 6h
273.1 7
278. 7h
290, 4i Yo
261.1 <b
278.0¢ 99
288.4 9b
280.5 104
279.7 10b
270.0y llg
286.27 o Hb
268.9 Spike %‘%T

|
|




72 « | | 73
3o MAROS  BAW | - So MAR.0S conT Bpus |
- Initial Ehtry - Np sorption on allliVilihi, consolidated alluvium, and montmorillonite .(rénéparat'ely) [ | S Ba%ic Outline of Procedure ' . ;4

with Simulated waters (with and without calcium) at a single pH. Identified as CAL series 1 and | - ‘e Equilibrate simulated water sample with laboratory COs. ; |
Measure the pH of simulated water samples. ~

- 2 (consolidated alluvium), AL series 5 and 6 (alluvium), and M series 3 and 4 (montmorillonite) [-——— e - i \
| ‘ ¢ Add solids to experimental solutions. ‘
" Bradley Werling will be performing this experiment T e Add simulated water to experimental solutions. r
: e Add neptunium spike to experimental solutions.
Objective: ~ To investigate Np sorption on alluvium and montmorillonite (separately) using two types " e Place experimental solutions on activated gyrator ;
of simulated water (with and without calcium) based on the chemistry from water o R e During the experiment, completely remove the experimental solution caps during the regular
collected from the shallow string of drillhole NC-EWDP-19PB at a single pH. ? business hours. Loosely cap otherwise.

R ~———— @ Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)

Conditions: - Y Np = 200 ppb
) - equilibrium with lab CO4(g); pCO, = 10> B

- solution volume = 30 ml | : " ( E«Jizﬂil r;u\d\ é? Sp\t%i J Q+ftl Y <@

-mass of solid=0.1g E— \-

) - M/V (g/L) =3.33 | | Tkl EV\‘&@« » 6 C?é/ 2275
‘Samples - 19PB Simulated water with Ca - 696/14 and 32 | loradion o€ bth  grwmo [aatec[ wq/‘efs” cince. Feb ZBI_ 2205 - é%// Yy

- 19PB Simulated water without Ca — 696/14 and 32 I .
- Alluvium sample NC-EWDP-19PB 406.3 — 407.5 ft depth interval (< 35 mesh size | e . . -
fraction) — 628/37-43 : Experlmental Procedure — pH Analyses on simulated groundwaters used in sorption :
- Consolidated alluvium sample (<35 mesh size fraction) NC-EWDP-19PB-0305-Sonic |_____ L exper.lments for AL Series 5 and 6, CAL series 1 and 2, and Mont Series 3 and 4 Experimental _
Core Composite - 696/64-66. Solutions. - 1
- Montmorillonite (SAZ*Na*<2*FD*S O / , - — — -
ontmorillonite ( as r) el CiL’l =278 B~ Bradley Werling will be performing this task. :
Reagents Np spike 46A (60 ppm *'Np stock solution; pH of 5.85 e — _ B
g p§ bIl)lffeI‘ . (Fi(shei)gB% lolt)# 041614) p ) ijCCthC: To determine the pH of the simulated waters used for the sorption experimental ‘
. : -
pH buffer 7 (Fisher SB108 lot # 041088) I T solutions. .
H 10 (Fisher SB 116 lot # 044060
pH buffer 10 (Fisher 0 ) — —-—— Tnitial Entry ~ 696/72-73 -

Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201)
0.02 M HNOs; (SN 696/29-30) ' ~— Basic Outline of Proced -
Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691) asic Outline of Procedure

- A Equipment:  Orion meter 920A (én 039518) | o Fre.sh pH bulffers 4;, 7 and 10 (60mL thtle§ with stir. bars) were used to calibrate the pH meter |
Thermo Orion combination electrode 8103BN (ID 3G) I R (using slillr plate). The temperature, calibration setpoints and §lope were recorded. The e
New Brunswick Scientific Gyratory shaker model G33 (sn 290127990) acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction !

Fisher Marathon 21K centrifuge model D7209 (sn 15930025) — — Manual, 2003. -

Mettler AE240 balance (sn 684439 2 \q.08" 101 23"

Packard Tricard 3100TR Liquid Sciftillation Analyzer model B2505 (sn 405314) - — e About 300mL of each simulated water was poured into separate beakers. A 10 mL aliqudt
Stir Plate . (pipet with disposable 10 mL tip) of simulated water was transferred into separate 10 mL
: %’—“ e microbeakers with stir bars. Each aliquot was placed on a stir plate and then the stir plate was ‘»
Supplies: Pipettes and tips | ~ activated. The pH was recorded. pH meter challenged with one of the calibration standards. "
‘ ’ . s . A "7 . The solutions in the microbeakers were discarded. |
- Repipettor for transfer of scintillation cocktail | - g

Polycarbonate centrifuge tubes with caps (50 ml capacity) , ‘lrm--.-m : e

7 ml scintillation vials : o T — S <

Weighing paper/boats 'r~——~—~ = MP = [¥.9 C

Plasticware and glassware as needed - | , 5 e’(’o“[‘s’ ~ 1/{ DO 7. Gufr:[ [0.0 ? »

Stir bars ] L — ! z ) !

Slepo = 19.5%
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So MR o5 on T ”ﬁ,fH,U/ " | | 30 MR =5 co T \gﬂu)—'/
12PB_Simulddad U}%‘{Er wth ¢ - F.63 | samere TD  Nasrds) <€ Masy [qs ot
11P5 Stuolehed hter withot = 8,63 ety pefde  fube o selif
p 10 (dapel= 1009) oF (007 ”
_ ‘ —) A=t g 3-8
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| MLS= N3 21,9569 22,0565
“Q»%évm«f: 20, 999 q | LG l\fp} 22, |HE2. 22,4459
Start o fay= | ALgs Np2 21,9845 22,0839
Eud o€ day = | | | BNp3 22,4879 22,5879
J—— _ NZ-Np | 22,020 22,1087
[ hdddbon o S5 to Brpermedsl Slitions | | N3-Np2 22,1890 22,2853
Muviom sedies 53¢ Mol senes 264 aul Ms-Np3 2.2, o6 22,2667
| Gonslidifed Mpdom” seney (€2 M = ) 22,0004 22.0987
L~ | | MY-p2 22,0294 22.1233
Movivw senes \prl,5/> Mowan[lwite. sectesy 3 ' M L{P[\flg_? 2 JL,0)0& 22,1196 2
4 MBW and (ot/lSO [dted QfLuwum seves | Ceptl) i «\ﬂtp( | 22,1698 22269 7Y Freas
v<e<~l 19 PB siwola ‘kcL Wo(%er with < ’ | C'A‘E‘%—“‘P'[i’k B 350-S5
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7o Mg o5 oNT Yl s
SAMLE (D I\Afﬁsfdy)féoc‘&/bz — Masy (9) € p< fobe
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Experimental Procedure — Liquid Scintillation Analyses of NP with Aluv series 5 + 6,’M0nt
— series 3 + 4, and Consolidated Aluv series 1 + 2 in two type of simulated
groundwater

Ry
7S

To determine the neptunium concentration in solutions and use in calculations for
determining the sorption coefficient (Kd) under specified condltlons

Bradley Werling will be performing this task u)!'H’l \B—AV\ E(awv\

___‘ Objective:

Initial Entry  696/72-73

Samples Alum series 5 + 6, Mont series 3 + 4, and Consolidated Aluv series 1 + 2 — 696/80

Procedure

- LSA vials (size 7 mL) were labeled for experimental solutions, blank solutions, and
neptunium spikes solutions. Experimental solutions were analyzed in duplicate and labeled to
identify the sorption solid phase and series, the radionuclide, the experimental solution
number, and the a/b duplicate designator (example - AL4-Npla and AL4-Nplb). Two

— simulated water blank solutions were analyzed and labeled as w CA and w/o CA with

scientific notebook page reference, The n agtumum spike was analyzed in duplicate and

—_ ~ labeled &glke ‘}Pgﬁ"?aﬂdr 19‘0/ e p{ué"){
oW

- Each LSA vial (experimental solution, g-FGH-HdWB.’[CI‘ blank, and neptunium spike) had 0.5 mL
(500uL eppendorf pipet) of AU M HNOj; added. The mass of all of the LSA vials with acid

was recorded (See table 1 col 1). 5 ‘%’6’&{ g B L{ b-05

The experimental solut1ons were centnfuged for about ( minutes at CQOORPM prior to aliquot
— transfer. The mass of the experimental solutions was recorded before removing the LSA

aliquots (See table 2, column 1). The tubes containing the experimental solutions were placed
—_ in a tared 30mL glass beaker when being weighed.

T

T

|

l

| 81
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{For expenmental solutlons 0.5 mL (500pL eppendorf pipet) of the expenmental solution was

~ “*transferred into the appropriate LSA vial. For the simulated water blanks, 0.5 mL (500uL
eppendorf pipet) of water was added to the LSA vial. For the neptunium spike solutions, 0.1
mL (100uL eppendorf pipet) of the spike was added into each LSA vial. The mass of all of
the LSA vials was recorded after the addition of the appropriate sample solution (See table 1
column 2).

All LSA vials had 5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials
were tightly capped and rigorously shaken by hand.

The pH of the experimental solutions was taken. Fresh pH buffers of 4, 7 and 10 (60mL
bottles with stir bars) were used to calibrate the pH meter (using stir plate). The temperature,
calibration setpoints and slope were recorded. The acceptable range for the slope is 92-102%
from page 5 of Orion Ross pH Electrode Instruction Manual, 2003.

- A10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred
into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the
experimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged
with pH 10 (from calibration). The solutions in the microbeakers were transferred back to into

- the ongmal expenmental solution.
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: T%Me/ D\ - E Lpet e \,ﬁk 4/‘ S o( J\‘\ o) \W\"Gc\') Imtlal'“Entry Np sorption on consolidated alluvium and montmorillonite (separately)
- — with Simulated waters (with and without calcium) over a pH range. Identified as CAL —
(consolidated alluvium) series 3 and 4 and M (montmorillonite) series 5 and 6 .
D ngg [4> d—@ E\FV {G(V) 37 H Gaé\ evpD Jon Brown will be performing this experiment
~ ) f e . [~
; ’)‘ Ube e€re LS\Q SQWO'L 94\ so {U’E&ov\ __ Objective: To investigate Np sorption on alluvium and montmorillonite (separately) using two types | _
e < of simulated water (with and without calcium) based on the chemistry from water
A LC M KD ( » M o 3 19 g c)g Ci — collected from the shallow string of drillhole NC-EWDP-19PB over a range of pHs. -
ALﬁ Npl 52.0000 ? 63 — Conditions: - Y Np =200 ppb —
ALs- MoB 51,5181 X 6l ~cduilibrium with ab COx(g); pCO, = 107
& - - solution volume = 30 m -
NLg - Np( 5).795% g S -mass of solid=0.1 g
, - -M/V (g/L) =3.33 -
fg-Ne 51,5552 5. 69 | k
. 7 Samples - 19PB Simulated water with Ca - 696/14 and 32
A LG"MPS 5 2.0% ) g) g é 9 . - 19PB Simulated water without Ca — 696/14 and 32 f__
— — ' - Consolidated alluvium sample (<35 mesh size fraction) NC-EWDP-19PB-0305-Sonic
N\g NP ( 51. 7255 ? . 6 a — ' Core Composite - 696/64-66. ‘f——
(\)\3 ,M ‘)2’ 5. 7764 ? A 0 ~ - Montmorillonite (SAZ*Na*<2*FD*Scr) O | / 9 L/ Y-27-05" 3 W L
M3 - N 03 ' 8 3 O b %’ ? é ‘ Reagents Np spike 46A (60 ppm *’'Np stock solution; pH of 5.85) i_
1 - pH buffer 4 (Fisher SB98 lot # 041614) ;
ML Ny | 5. 7585 S 66 pH buffer 7 (Fisher SB108 lot # 044065) |
M Lf U B _ - pH buffer 10 (Fisher SB 116 lot # 044060) f_
MY - !ﬂ, 5,754 s 66 3 Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201) n
_ _ 0.02 M HNOj3 (SN 696/29-30) |
MY 4‘/?3 51.6797 | S 65 ‘ _ Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)
L]y N\Pl 5/1-&65) < E 6] — Equipment:  Orion meter 920A (sn 039518)
¢ \pf)/l ,‘\} Z 2y Thermo Orion combination electrode 8103BN (ID 3G)
P g . / & ? 6-"9 - New Brunswick Scientific Gyratory shaker model G33 (sn 290127990)
Ch l/l ”NDE L) L) S | ? & 2 ‘ Fisher Marathon 21K centrifuge model wj209 (sn 15930025)
v - Mettler AE240 balance (sn 99-}4393 219 o] 3
o) i
L7 - P 5/.529% = &7 B Packard Tricard 3100TR Liquid Sc1nt111at1on Analyzer model B2505 (sn 405314)
, ' Stir Plate
Lz ol 52132 g 66 _ | L
~ Supplies: Pipettes and tips |
C‘DfL/Z"M?B 5 / ‘ ﬁf / 3 X’ & 7 —_ Repipettor for transfer of scintillation cocktaﬂ [
\ Polycarbonate centrifuge tubes with caps (50 ml capacity) ;[
: — 7 ml scintillation vials e
\5’: >y ' . Weighing paper/boats ' |
. () = Ry Plasticware and glassware as needed —

?LU—‘ ‘ ‘ Lé% Stir bars
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. B@SIC Outline of Procedure -
¢ Equilibrate simulated water sample with laboratory CO.. ) -
Measure the pH of simulated water samples. T
Add solids to experimental solutions. |
Add simulated water to experimental solutions.
Add pH adjustment solutions to experimental solutions.
Add neptunium spike to experimental solutions. -
Il;lace experimental solutions on activated gyrator I
uring the experiment, com i i I
L pine | hourg Loosely onn Iz)lteht:rl‘j)/V f::love the experimental solution caps during the regular
* Analyze aliquots of experimental solution for pH and neptunium concentration (LSA)
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" Objective:

-

Expefi;hental Procedure — pH Analyses on simulated groundwaters used in sorption
experiments for CAL series 3 and 4, and Mont Series 5 and 6 Experimental

Solutions.

Jon Brown will be performing this task. < E(ﬁJ Wer l\\ V\3 H - v<7§ 7g L,u/

To determine the pH of the simulated waters used for the sorption experimental

solutions.
.
Initial Entry 696/ 85'% 50

Basic Outline of Procedure

Fresh pH buffers 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH meter |

(using stir plate). The temperature, calibration setpoints and slope were recorded. The
acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction

Manual, 2003.

About 10 mL of each simulated water was poured into separate beakers. The 10 mL aliquot
of simulated water was transferred into separate 10 mL microbeakers with stir bars. Each

ed on a stir plate and then the stir plate was activated. The pH was recorded.

aliquot was plac
utions in the microbeakers

- pH meter challenged with one of the calibration standards. The sol
» were discarded.

L
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— | Liquid Scintillation Analyses Results for CAL series 1 + 2,
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Bradley Werling will perform this task

Repeat Sampl :;Count 1
Objective : Calculate % Reference- Off
To determine the amount of neptunium in the experimental solution at the end of ‘ S

the experiments. , : L
— B T —

Initial Entry  696/72-73

= Onj;‘ Any ‘~R‘eglon'?g L

143

i - ‘ ' . Regi 1k uL Bkg Subtract - 2Slgma % Termlnator'{« o
LSA sample preparation 696/80-83 ‘ o Beta A o-;o{ - 400.0 -Ist Vial C 0,00
i . 400:0 . Ist Vial - os
— Samples 4000 1st Vial

e Blank (two blanks prepared but only one used in analyses): w Ca 696/80
' Neptunium spike (two samples) — Spike 46A—7 and Spike 46A—8
—_— Six experiments derived from 3 different solids and 2 types of simulated waters. | —
Alluvium series 5 (6 samples), Alluvium series 6 (6 samples), Montmorillonite o
—— - series 3 (6 samples), Montmorillonite series 4 (6 samples), Consolidated S — Half Llfe" SR
Alluvium series 1 (6 samples) and Consolidated Alluvium series 2 (6 samples).  Half Llfe Correct ion: Off.

Lumlnescence Correctlon Off f-i.ivf
: Heterogeneity Mohitar: n/a '
18 *Delay Before Burst ::(-nsec)

S—— e —  Regions ' Half Life ' Units ~  Reference Date ‘Reference Time
~ L : . “Beta A~ SR : 5 ; , S s
: Results . o . 'Beta B
Printout of LSA analyses following: S _Alpha

‘ B : IPA-Block Data
‘ _ Boftware Version IL: 2.11.
Software Version EC_ 1.31"
N Y - Instrument -Model: Tri-Carb 3J100TR
1 <Imstrument Serial Number 405314
: = ; ( 34 Chi Square: 12.89

3 2 : : ‘Date Processed: 4/B/U5.12:51:43 PM
J 14C Chi Square: 17.68 ~ Dare Processed: 4/8/05 12:51:43 PM - '
\ 3H.E~2/B {1-18.6 keV): 273.02 Date Processed: 4/8/05 12: 51-43 BM
14C EA2/R (4-156 keV): 505.15 ~Date Processeds 478705 Lo
\ 38 Efficiency (0-18.6 keV): 65.23 Date Processed 4/8/05 12151143 PM.
: , © -14C Efficiency (0-156 keV): 96.39 Date Processed: 47/8/05 12:51343 PM

IPA Background-Date ‘Processed 4/8/05 12:51:143 PM
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/l/'\ o ' . £ ;;:For experimental solutions, 0.5 mL (500uL eppendorf pipet) of the experimental solution waé i
_T\) Vitna a€ c ‘hlb %e’f\fs 3 + 1/ - VC/ M P CS j/ 6 / - transferred into the appropriate LSA vial. For the simulated water blank, 0.5 mL (500uL ]
W _/ ~——————- eppendorf pipet) of water was added to the LSA vial. For the neptunium spike solutions, 0.1 |

mL (100pL eppendorf pipet) of the spike was added into each LSA vial. The mass of all of

the LSA vials was recorded after the addition of the appropriate sample solution (See table 1 -

J/w\/\i%\ EY‘;\TD\ 5 Té/ S45- ?4; ~ column 2).
Same pf‘acCo(wfe, ay Jl Nlczro(dv’! 6?6/78 |

L TT

o The pH qf the .experimental solutions was taken. Fresh pH buffers of 4, 7 and 10 (60mL
l)y\ ‘s ‘9 C/\ 2530 4 bottles with stir bars) were used to calibrate the pH meter (using stir plate). The temperature, ..
/(/ calibration setpoints and slope were recorded. The acceptable range for the slope s 92-102% |-
L—coﬁe _ e,,/)P 1 é l{ o from page 5 of Orion Ross pH Electrode Instruction Manual, 2003. \
/ KJ -

A 10 mL aliquot (pipet with disposable 10 mL tip) of experimental solution was transferred

——————- into a 10 mL microbeaker with stir bar. A stir plate was used when measuring the pH of the

)\ oY p( PPI L - _S/ 'ﬁ ﬂ’ \/l/ | ; ; ex-perimental solutions. The pH was recorded (See table 2, column 2). pH meter challenged
with pH 10 (from calibration). The solutions in the microbeakers were transferred back to into

Experimental Procedure Liquid Scintillation Analyses of NP with Mont series 5 + 6, and “_W i the original experimental solution.

Consolidated Aluv series 3 + 4 in two types of s1mulated groundwater

T

L—-———-m— . AllLSAvialshad5 mL (Repipet bottle top dispenser) of LSA cocktail added. The LSA vials
Bradley Werling will be performing this task -+ Pqé‘ E;(,J(t C’(H Y-2205 S | were tightly capped and rigorously shaken by hand.
Objective: To determine the neptunium concentration in solutions and use in calculations for l, ‘
determining the sorption coefficient (Kd) under specified conditions :""“‘"‘““""""" ’ l
< \ 20,
Initial Entry ~ 696/85-86 | [/\%l ﬂme Q/g\ Eq ance (Ev«;e"’ 00 | co)
I s {3 o CJ qu z 28,000 |
Sample Info  Four experiments based on two minerals (montmorillonite and consolidated alluvium) o
and two simulated waters (with and without calcium) based on 19PB shallow string —_— ' H/ "]/ -9/(/[4[ 6‘? c[q q = lo OQ@ i
" Procedure I—
-
LSA vials (size 7 mL) were labeled for experimental solutions, blank solution, and neptunium ————— T;(&) [e’ \ - L SA LV\%
spikes solutions. Experimental solutions were analyzed in duplicate and labeled to identify the
sorption solid phase and series, the radionuclide, the experimental solution number, and the [
a/b duplicate designator (example — CAL3-Npla and CAL3-Nplb). One simulated water T / .) )
blank solution was analyzed and labeled as w CA with scientific notebook page reference. The [ » Mg 55 ﬁ (;’? MQf PR (ﬂ ) 69 Ulg[ 1
neptunium spike was analyzed in duplicate and labeled Spike 46A-9 and 10. | o % ICL{ t f¢ [A q <L CL(‘ sTwm |D [ e
Each LSA vial (experimental solution, water blank, and neptunium spikes) had 0.5 mL A

(500uL eppendorf pipet) of 0.02 M HNO; added. The mass of all of the LSA vials with acid |
| WCh 6%/pe.  7,959] 34553

was recorded (See table 1 column 1). , [S——

|
1 Sple ok 79969 7.99%9
transfer. The mass of the experimental solutions was recorded before removing the LSA | : N
aliquots (See table 2, column 1). The tubes containing:the experimental solutions were placed e SP ; tLe HGQ 7 % 70\1) —7 C[ 7 26
in a tared 30mL glass beaker when being weighed. ‘ ‘ ]\’\{ -~ [\f Q \ ' 7 L i 7 5—0 3 y 3 7 9 (/
NS“Nglh 78320 23325

The experimental solutions were centrifuged for about 5 minutes at 9200 RPM prior to aliquo
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TRBLE |~ L54 vt wvarerm(

TD *M-Q%:r— 2o~ M?fb’(ﬁ) £

Mq{;(ﬂ> <€ .VE%‘wL

M(’% nz2=s” V‘\QLF ‘16? a c;C[ + ﬁsz[e/
M5~ Np2q 7.3137 34099
M5 UoZb 7.33%8 3.3297
M5~ Np3q 7.3917 3.3303
MG~ Np3h 7.91%] S 41Y |
ME - NpHq 7.9295 3.1]eS
M5 - ND% 2.3%17 ¥.3 139
15 NpTq 7.941]. 3, 4350
Mb Noﬂo 7.9054 5.,4020
M5 Vpq 1.3692. 3,364
M5~ NpGh 7.3502 3.347)
M(\\Vﬂq 7,93353 42 T]
M5 <Np7b 13159 3.3430
M5 NpF 13439 3.3410
N\( Mp%b 7,940 F.4612
M5 Ny 7,337 3.3844
My -Npgh 27,3495 $,34¢4
5= No og 7.94355 3.3334
MG- Npiab 7,91 74 3.4]40
MS-Npll 2.9235" 3, 4193
MS-Np by 1331 3.3733
Me-Np g 4386 2.4 349
M6-Np 1 79023 3. Holq
NG - Nozq 1 39TY. 3.3919
NG -Nj2b 1.99397 24999

22 e o3 conT BAW

TASLE | - L :wé cow"}w\u‘u:[

TD | N\‘[ff(ﬁ> ‘P /V[cz{f/q o@u/q/f
| ‘ Ulql+q cl 4<[C(~t/ rwnp/@
Me-Np3q — FORHT 35214
Mé-Np3b 7,966, 3,466 |
Mg -Np Hq 1.8593 8,355
Me-Np b 79119 3,1 30
MG-Np3q 1.393H4 213933
Mp-No5h 2,34 74 2 3.34673
MG-Npbie 7,9223 4179
M{r No@b 7,923 F. 426
MG~ No?«: 3342 2.5297
MG-NpZh 791384 34155
MG- Noﬁq 7.331] B3R5/
N6 -Npsh 7.9795_ 3,46 79
W0 Vg9 7.975] 2.4727
Me-NpTh IR o8] $. 395 3
Mé“Noqu 2:.9905" 34367
MG- Mo 161, 7.3973 3. 396 2
NG~ Mo lq _ .9196 S H79Y
NG anb 20155 1 345 3]
CALS- \34)]4" ' 7185ﬂ4 B 3495
AL3-Nplh 7.9305° B4
CHL3 Mozq 7.3337 B.33©9
CHL 3~ l\fm; 1192929 g.420l
C‘QL}Nﬁq 2.:9208 B1eH
<m/3-wpsb- 78994 ¥.33993
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22 hpeiL 95 vt g 22 APRIL 55 conuT  BAWT

BLE | - Lot 1nfo ot THBLE | = LW wmfe  coMT

NLZ{SG)J‘Q w?/‘f TD Me sy éf»g W\i/*

ID - Mass ) o » N\Q%GO ot
iel £ qeid qerd¢ sample | vl 4] acld + suple
cHL3Np g 7.9 A3C 212G CHLH~NpSq 7,940 ¥, 4343
¢hL3 -Npib 7.3539 3,397/ AL M -NgSh 73303 5.3 72)
CAL3-NpSq 7.305¢ 3,300 cALY ~Nptq 7,5907 7. 3309
ChL3-Mp3b 73,9005 3, 4003 el -Npeh 7.9%619 31573
ChL3-Npeq 13153 3. 3149 o Mo7q 7.397] 3.3910
b 3-Npbb  7,9299 3429 M N07b 7.9029 $.397/
CALZNpTa __7.9390 2.1359 coLY-NoBq 79087 B140D
CM3-NpTh  1,380¢ %.3736 cALY-Npgh 39343 3 5AT5
L (\ALBVNP?C! - 7.7552101 ?LSSSQ C//H/L/ MDQC/ /,9.32] 3:L523§/
_cm3-Npgh  7.9]0 3.4073 ML 18753 F.3745

_CM3-NTs 19502, 3. 4460 AL Nelly 71,9655 B46( 7
M3Npdh 74328 3.121¢ CALY-Npih 7,345 7 3,393
(A3-Nplog 1.3 /3G 3.5 160 - Nm/ 7.9399 74355
CAL3-Npieh  2.9333 3, 1327 coLNpllb 7,85 79 3,3550
A3 Nptly 72,3936 33407
CAL3-Npllh _ 7.3619 3.3599 ot qm\w@{ tecavded Tw Toble 2
Y- Np I 1.3 249 %3350 Tewp = [ FC
Ch-Nplh 77,9043 3,40 2% aﬁ&sm- 4.0, 20/ s
M M-Np2 19515 34455 ope2 Q9%

i MNg2h 749020 3 MHOB3 %qu alter anslyses voing il 2ol ,7#7
M- N{DB‘? D, ﬂOC[L{ 3otz leQe’k 702~ MP—Q.WWJ 7103
cd-Vp3b 7,85 39 3.3495 . |
ChL-Npta B~ 30H]  3.5155

79327 21237/

H_Y-NpHb
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TABLE 2.~ F%PE@)VMENTM SoLN TNEo _ continved

22HPRIL 0% conT BAWT
TBLE 2 ~ Eﬂpe‘/\lmfle\/((ﬁ 501;7 )
IJD MQKYéD af?ey:p 5f’ll/' M’{ sg f:qu
J(obe bf;@fe L{og §4m0[tna\ Sc[nfjﬂcvl

Ms=Np! 5. M09 - 242
M5 =NpZ 52,6169 152
M5-Np3 I3, /440 156
M5~ NpH 59,1770 .67
MS=Np5. 52,090 777
MS -Np@ s, 94 1a7]
MT-Npd SIS A 3.3
MG~Np9 519646 3.65
MEINpO 52,5523 1,06
N\b/l\fpll 52,3760 137
M(c'r)\fpf A HS 9T 734
MG-Np2 52,673 .85
MG-Np3 53,7993 133
I\hé“'\[pl'f 5&11/”9»8 lcjlﬂl
NGNp5~ 597 307
MG-Np& 52, 149 AR
NG Np7 51,8503 3,19
MG-Npy 52,3493 3,33
NG~ NpT Ja.0130 IEWAS
G 10 5293849 9.2
Mg ~Npl] 53,3753 ek

D Mq«(cb £ <xp sln D/LIL a
‘ﬁ/‘oe be@x/‘e LS# S'QMV/JM ﬁxp f«[ﬂ
L3Ny s3.0522 < 775~
CHL3- Mpz 526057 730
(3 NpS $392793 134
<hl 3 Nﬁ’/ 5 61’/67/ 732,
4L 3-No§~ 5, 54943 S .00
A3 N 52.3065 el
CHL3 Np7 52,6295 J.26
CHLINp% 5241378 U4
CAL3-NG 513925 3,677
CQLB'NVIO 52,2690 8,39
CHL3Npll 53,5647 933
CHLH- Nol 52 7160 B1OS
CHMN2 52,6015 3.29
Y- N3 59,6664 22
ALY - MoL/ 524998 g7
ALY NS SLH[T73 225
ALY -Np6 522853 EXS
CMY=-Ny7 52,2779 3.3
HLy-Np3g 59,1007 4,52
ALY Vo9 51,8998 27|
cMY-Nolo 52,139 ¥.33
M ~Npll 4,38

3 314394



110

2L Aorir o’ contT BAUS

I S —

111
22 FPel) o5 co T “ﬁﬁu/

_ 54“"9[[7\6\ &é\ CA'Z/'L{/'&-(O fa/lﬂ)’ é;\f' D;VO’ éc ;d./)

_LEEEND o DIV el Sawples

cﬁu{l-\l\/{;l -y

( Qii\‘!,\q{li Ll77ré(

capl-Mr ez

CHL “I\/ps S caLys

B'ﬁ&{“ﬁ\s 'Lucf[ivj a.\)‘;,t\ ?pf‘gﬂ\/\ ’H:L\\f hﬁ"é—-

caL-NpYt - cp Y

0&)1:5\)?\’?:,3 TO chﬁd“t({‘éf\t%' c‘,e!‘\?‘_:t’\ c4Gan caweeul'z’f? ot s

qj‘/’nté/ eﬁcf J’P "H\e/ WID 6N\Me¢+ < 'Daf&\cu(«fg < [ 4 [\U‘M'

Tockia| Zutry + 696/ 355,

Sqwbp‘es”‘ L\wu’\’ Tz cm'lso w(q"lbo[\ luuwm ad! 5tm0[q+c<[

CHLH-Np5 -  ca1us
CALM-Npl = chHLHC
COLN Np/ = ALy
A AW - HUAB
ZhLY Np‘? T chLYg
chLY; A/plo ~ Lt g HeaeS cpLY/o

CtPB gl\qJ wt’“’\ (%(aww\ { sovies W= 57£/CH>

CAL M)H - </

3 m/ s=24-08”

Equm;p meﬁ {"m l?‘e 5

157 APRIL S BT

- 0O wml pe beacl{-ef‘)'

—————

~ Tl - Widyy 6974~ 224 |k lleag

Dt’/lWLM &“@ ChLsedies S Sqm\p\es 1o D!*’Of 6»‘7[

C&‘h&m cu/\ctli-) 101

Mmm cﬁq 5 O,y L’ﬁiHM Pofe 5‘1%(’/
— 30ul sovinge.  BD 30 9650

T

-~ ul ,9~gd ch’tHes

TM’\""'«% EVF}‘M g( 5<>f0ﬁm efﬂe»’?whaﬂl/ 6 76/ 8556

Somples limted o 1l el sedies 3 Cne D sqmples)

\P\F@cf:c[ e

fqm?\a eoUEé\‘LaA éqé/[[o., (/

gﬁﬁb ‘{é[nfhﬁr\ Pou\l\ccl tVﬁ'Zb lﬁt:?mL PP quézél/’

Dol label cdrt] o 4] .

S ‘V\ VJ\’W BYRWVI VS ing 9M(I‘W\\‘AB\ ["Lf‘r ﬂtﬂ?éﬁf@l

Chan o Costeda Goe Divol ., @(L"”Y“"‘ Pz

to_sucinge, ;@( Aizpensed o uhof] Somt

FO'D béj'{’ﬂeu c[ ’ékﬁwwb\ /W/\u’ félemc




! . : d d ! ! ! ! ! Lttt _ 20/8 A9W ‘10010~ 10 W0l D00 .5 Na

: . =T/ oW T FETT WTELS)
4@ << X xﬁ | Soc|=n :

euwl} ajeq (aunjeubigAund) Aq paysinbuysy BMKQ 2 \Aw.ss U? C\V\«;OS&M MEQ.:Eoo
] RENT .9 dwa)

. adipM - dM

" - JoleM - M

(aumpeubigauud) Aq paneoay anssi) - L

i — juswipes ~ 43S
yuelg duy - g1 ' os-s

dng axids xuleN — s PIOS - PS

e {aumeubigAund) Aq paysinbuliay ads xue - SW onpoid — d

— = sjesiidnQ piei4 - ad pinbin -7
sue|g pieid - 84 oejs/uoISsIW3 — 3

owil] preq — (aamyeubigauud) AQ _um>_mumm ajdwesg [ejuswuonaul - S3 1sng-a
N ajesuiy swdinbl — 43 eoig -~ g

oS 4 !M§ N W\ . aleandng - @ nw -y
AmE_ 1 w_mo Am._:ﬁ:m_wh::n_?a\vw:m_:cc__mm :sadA} ajdwes :sadAj xiyey

BA

o1

KJ *x || m o2 L L
= N z mv g M W wa al edwes
O f.HD () Q g = 2 g2
<o 8 2 | § NEL
1 S8 lg % | g 2¢g
5 TA = 8 g g
i | Mg w = g g ‘
Al 2> HAOlIDH = ¢ T_a = o
: - uoenasald F E] & y
SHHVWIY . . Ww .
237 17) ' pajsanbay sasAjeuy v o)
/\J Z .WQ 2 Nw) 3
10BIU0D 1HMS Qi suoZ/eus Q1 JOYIOASPIO BSBYING WWBHD
L G91G-8€28L SEXaL 'OUONY UES va 54 j g
H

. ..W:\N? -4 _— peoy B1Gaind 0229 o Q\N g.) ] Q \&;& Q 12 ‘.V

uoising Buussuibug reonueyD pue ?w_Eo;o

Mww»»m M; @IINISU] y2Ieasay 1Somyinos 0 7, 1 J\Nm \XQ Onfv&

‘punosewny pajsenbay AQOLSND 40 NIVHI/LSIT 3TdNVS
. i m f I 1 m 3 ¢ M :
Lt . M

£ H

$561PPY
Jjowep teddiys

|
[ —

“ 20/8 A®H *100-10- 10 UWOZ OOD L0 A

) .
— B
\Ns\JIT.Q;Wm _:\wv@,
auly /20 S n.mvﬁ_vb .
1L aleg (aimeubigAund) Aq paysinbuijoy RM:N % >~ XSS.. -3 \:.rw\,. elou4d :SjUBLLLIOD
\m.\wku u,Em_.:. 2.9TE :dway
. adim - dm
1e1eM -
awi} aeg (ainjeubigauud) Aq panieosy mhwwp. .>»
juswipds ~ Qs
4 queig dut — gL ws-s
ng axids xujew — as PioS - P
owi| 8ieQ (esneuBispuud) Aq paysinbuijey apdg xuew - S s%emn_ - m
ajealdnq pieid - gd pinbr -1
. suelg plei4 ~ g4 OB}S/UoISSILE —
swlj 3leq eubisauud) Aq paneoey sjdweg jejuswuoirug — g3 isnQ - M
& \m“\nsmwwmm\\ T -~/ QQDM\ - ajesuly uewdinb3 - Y3 Eog - 8
mEF m.u.mo ‘ - . ajeondng - @ -y
I . (aunjeubisauuyg) Aq paysinbuiey :sadA eidwes :sadAy u.‘EmE

1 A A ~ A | Ol O
L4

112

\ heris > , V ) S|
2 ES520 | .. | eh el
o/ \ L 2l
v PR P oal | i

, 7h 12
vwsoauw VOZ . h T 17 !
\y [ pleite Tl

Ol , )|

- P77, A ]

= , ] | Pk n7y2|

| ) 3* w 5 ,
W =N E |25 |8 |53
] TA~ z s v g | 3§
= g g !
/\) _uonenBsaldg O!F\Mw 3 o
, SHHVYWIY s © : s
ﬂl% , .\»ﬁW—BEVQ Qdfi ? paisanbay sashjeuy (mw
" > Q
_ KEWNOD |HMS Qi euoz/eng R m
A sy 5 S o g OO e IS8 T,
. C €0y ©Iq9 s
©osyeeME I uoising m:__wwc_%_m wo_ﬁu%_wmwcm Aisiweyn o2, A — 4&22 i
. sjeomz @3Msu| Yyaleasay Jsamyinog kY m g
L ..E:oa.eﬁ uwﬁmzcm.m : . . AQOLSNI 40 NIVHO/LSIT 31dNVYS OV_L ~\._\A*\MQQ O\f.&m g

e



114 |
25 APRIL 5 convT BdUlS

25_AteiL oS

cor T B

115

—\M

DNO? Resolts @sr anjo omcdq;ef £ 195 s‘w’/

&‘“M S\‘MU ‘ﬁt’ei 6¢auw‘ qu‘Lesf\ wr[—l/) (qlquvm

VV

5<um le- \4FF <zmu\efkeb[ wc&ef wt'“\ (o é%/?fs

Tv@e Sc\wqu[fS C(‘V‘D \oJL?S) qV\c[ Qbﬁr“ ST-&I

QR ¢ veqlion = GCLQ/S‘ @ h Lavey ‘fifqd\ = 695/6

Scuml)\ V\q/ 6?6/”

C\;\qm sé va"?ocic\ QC{G /é”"

N@‘\'e/ Sqm()\f a? SEW\,O\{{'Ed[ w:{{‘ef wL’H’bJ’/C‘c{ q:[fo (feva +

%‘BW Y-25 05 uvka(q?ea/ Sq,n/w(% zé(o qﬂ@/%m[

6 “cation, The sompleke’ doby Cbith semplese bt

q e *mzs‘\ Wl” %e/ e/scqwmef wice quey Qbk

The Ellwiny gages corkiu the div ol esnlfs

Lal 2 olqtion o%\ é& fecodetves oW 6‘?6“52»

™~

------

Lab Code: SwRI
Matrix: Water

Lab System ID: 259407

i e =

« SOUTHWEST RESEARCH INSTITU TE

SAMPLE ANALYSIS DATA SHEET

... Lab Name: Southwest Research Institute

Sample Result Reporting Limit

Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride 6.05 0.1
Fluoride 1.47 0.1
Nitrate-N 0.614 0.1
Nitrite-N <0.1 0.1
Phosphate-P 0.0545 0.01
Sulfate 28.2 1

Page 1 of 7

Sample ID

| 19PBS-Al

Client: Division 20

Date Received: 02/21/05
Project No.: 06002.01.232
SRR: 27250

Task Order: 050222-4
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 259408

Sample ID

[ 19PBS-A2

Sample Result Reporting Limit

Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride 6.07 0.1
Fluoride 1.47 0.1
Nitrate-N 0.598 0.1
Nitrite-N <0.1 0.1
Phosphate-P 0.0702 0.01
Sulfate 28.6 1

Page 4 of 7

Client: Division 20

Date Received: 02/21/05
Project No.: 06002.01.232
SRR: 27250

Task Order: 050222-4

25 e 05~ cov T Ww/
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SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 259409

Sample Result Reporting Limit

Analysis (mg/L) (mg/L)
Bromide 4.11 0.1
Chloride 1.94 0.1
Fluoride 0.979 0.1
Nitrate-N 0.874 0.1
Nitrite-N <0.1 0.1
Phosphate-P 2.02 0.01
Sulfate 4.09 0.1

Page 5 of 7

Sample ID

[ 19PBS-A3

Client: Division 20

Date Received: 02/21/05
Project No.: 06002.01.232
SRR: 27250

Task Order: 050222-4
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SOUTHWEST RESEARCH INSTITUTE =~ —— ~—.t SOUTHWEST RESEARCH INSTITUTE

|
DUPLICATE SUMMARY o I MATRIX SPIKE SUMMARY
Sample ID Sample ID
[ 19PBS-Al I R [ 19PBS-Al
Lab Name: Southwest Research Institute Client: Division 20 e Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI - Date Received: 02/21/05 o LabCode: SwRI ‘ Date Received: 02/21/05
Matrix: Water : Project No.: 06002.01.232 Matrix: Water Project No.: 06002.01.232
Lab System ID: 259407 SRR: 27250 Lab System ID: 259407 _ SRR: 27250
Task Order: 050222-4 Task Order: 050222-4
Sample Result - Duplicate Result o Sample Result Spike Result Spike Added
Analysis (mg/L) (mg/L) RPD T Analysis (mg/L) (mg/L) (mg/L) Recovery
Bromide <0.1 <0.1 0.00% ! Bromide <0.1 3.85 4.00 96.3%
Chloride 6.05 6.03 0.33% I—— Trmm——— Chloride 6.05 7.93 2.00 94.0%
Fluoride 1.47 1.47 0.00% Fluoride 1.47 2.37 1.00 90.0%
Nitrate-N 0.614 0.599 2.47% — e Nitrate-N 0.614 1.41 0.904 88.1%
Nitrite-N <0.1 <0.1 0.00% Nitrite-N <0.1 0.970 1.00 97.0%
Phosphate-P . 0.0545 0.0512 6.24% e Phosphate-P 0.0545 0.500 0.500 89.1%
Sulfate 28.2 28.2 0.00% Sulfate 28.2 67.8 40.0 99.0%
|
|
I S,
|
f
}-———_—”l B

Page 2 of 7 v i | Page 3 of 7
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SOUTHWEST RESEARCH INSTITUTE -
LABORATORY CONTROL SAMPLE

Lab Name: Southwest Research Institute

~ Lab Code: SwRI
Matrix: Water

. Lab System ID: NA

Sample ID

| LCSW

Client: Division 20

Date Received: NA
Project N;).: 06002.01.232
SRR: 27250

Task Order: 050222-4

Sample Result True Value

Analysis (mg/L) (mg/L) Recovery
Bromide 421 400 105%
Chloride 207 200 104%
Fluoride 101 100 101%
Nitrate-N 90.3 90.4 99.9%
Nitrite-N 102 100 102%
Phosphate-P 8.78 8.81 99.7%
Sulfate 419 400 105%
NA- Not Applicable.

Page 6 of 7

. 121
25 pon| 25~ corT Bpus
—— o SOUTHWEST RESEARCH INSTITUTE “
— BLANK SUMMARY ]
R L Saglgl‘; 1D j

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: NA

e, Sample Result Reporting Limit
Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride <0.1 0.1
Fluoride ' <0.1 0.1

D Nitrate-N <0.1 0.1
Nitrite-N <0.1 0.1

e Phosphate-P <0.01 0.01
Sulfate <0.1 0.1
NA- Not Applicable.

C &@;; . .

 Page 7 of 7

Client: Division 20

Date Received: NA

Project No.: 06002.01.232

SRR: 27250

Task Order: 050222-4
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" For Sample 19PBS-A3 (696/6+117)

- 123
177 APRIL S5 conNT  Bpw
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(DN s Prmzw\ Resolls & 9PB glnquaw f'ltﬂnc\/

SlWl') .PCJ G\\S_GUW&W%G—\F W"H’\otf" eq[ ces

* 4 ppm NO3 converts to 0.904 ppm NO3 as N
eemrne N =14.0067 g/mol

Target Conc  Measured Conc - Percent

T Analyte ’ (ppm) (ppm) Difference |
Bromide ; 4 4.11 275 %

= |Chloride 2 1.94 -3.00 |
Fluoride ot 0.979 -2.10 1

- |Nitrate-N* 0.904 0.874 -3.32
Phosphate - P # 1.94 2.02 4.12 1

e | Sulfate 4 4.09 2.25 }

T"Wf—ef qun()‘ef Wweie Se\'\"\’ ’G‘;( q.Vlci(Lls"c,f [W“

NO3 = 62.0049 g/mol

ﬁﬁu’tﬂtfsﬂ (c{oa{) \(<F4 E‘S) weYe ’H’t& $mw +€c[ wea lel

# 6 ppm HPO4 converts to 1.94 ppm Phosphate as P \ R
e P =30.97376 g/mol

US/& m[uum qMc[ the QHWT"Z’MJ/ 1,(,27,4‘{«[—[7,/(/

HPO4 = 95.97926 g/mol |

wa2sS 4 feqne[j{@{o <t é};@ q/lad“l'x‘(a
Stlﬂ?\l)lﬁ,‘[’ecg wac‘['e\'“ wfﬁ’) (*,ac,(ctuu/\

For CNWRA duplicate samples 19PBS-A1 and 19PBS-A2 696/115-116)

Souuo(f"f (q’PB S’wut)\%—tGJ wq{af‘ w\f\'\)’) {4 (C\%Q’ “l‘qpe_ ;q;ggz:;

LCIPE :5‘\\«014[‘ i WQ‘{T@V’ Ufl’['{lcu’{" Cc/

See éCCé/ié

_,,w 19PBS-A1 19PBS-A2 Percent |
Analyte conc (ppm) conc (ppm) Difference ;

- Bromide <0.1 <0.1 na [
" |Chloride 6.05 6.07 0.33 . l
Fluoride 1.47 1.47 0.00 '

T |Nitrate-N* 0.614 0.598 -2.61 ‘
Nitrite -N - <0.1 <0.1 na \

=== |Phosphate - P # 0.0545 0.0702 28.81 %
- |Sulfate 28.2 28.6 1.42 i

|
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab Systern ID: 259577

Sample. ID

| 19PBS-A4

Sample Result Reporting Limit
Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride 10.6 0.1
Fluoride 1.45 0.1
Nitrate-N 0.654 0.1
Nitrite-N <0.1 0.1
Phosphate-P 0.0203 0.01
Sulfate 30.1 1
Page 1 of 7

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.232
SRR: 27271

Task Order: 050302-3

L 2 APRILosT cenT
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B

i 1D Name:  Southwest Research Institute
Lab Code: SwR1
Matrix: Water

Lab System ID: 259578

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET }
i

Sample ID

19PBS-A5 |

Sample Result Reporting Limit
Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
0 Chloride 10.5 0.1
Fluoride 1.45 0.1
—— Nitrate-N 0.643 0.1
Nitrite-N <0.1 0.1
 — Phosphate-P 0.0534 0.01
Sulfate 29.8 1

Page 4 of 7

“
[P

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.232
SRR: 27271

Task Order: 050302-3
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 259579

Sample ID

[ 19PBS-A6

Sample Result Reporting Limit
Analysis (mg/L) (mg/L)
Bromide <0.1 0.1
Chloride 6.08 0.1
Fluoride 1.43 0.1
Nitrate-N 0.595 0.1
Nitrite-N <0.1 0.1
Phosphate-P 0.0225 0.01
Sulfate 28.9 1

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.232
SRR: 27271

Task Order: 050302-3

Page 5 of 7

27 APRIL 05 codT B
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_ . SOUTHWEST RESEARCH INSTITUTE
| DUPLICATE SUMMARY

e —————

Lab Code: SwRI

Matrix: Water

Lab System ID: 259577

N Lab Name: Southwest Research Institute

Sample ID

19PBS-A4

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.232
SRR: 27271

Task Order: 050302-3

Sample Result Duplicate Result
Analysis (mg/L) (mg/L) RPD
Bromide <0.1 <0.1 0.00%
Chloride 10.6 10.5 0.95%
Fluoride 1.45 1.40 3.51%
Nitrate-N 0.654 0.648 0.92%
Nitrite-N <0.1 <0.1 0.00%
Phosphate-P 0.0203 0.0170 17.7%
Sulfate 30.1 29.9 0.67%

Page2 of 7
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY |

. Lab Code: SwRI
Matrix: Water

Lab System ID: 259577

. Lab Name: Southwest Research Institute

Sample ID

19PBS-A4

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.232
SRR: 27271

Task Order: 050302-3

Sample Result Spike Result Spike Added
Analysis (mg/L) (mg/L) (mg/L) Recovery
Bromide <0.1 4.09 4.00 102%
Chloride 10.6 12.4 2.00 90.0%
Fluoride 1.45 2.38 1.00 93.0%
Nitrate-N 0.654 1.50 0.904 93.6%
Nitrite-N <0.1 1.01 1.00 101%
Phosphate-P 0.0203 - 0.486 0.500 93.1%
Sulfate 30.1 69.8 40.0 99.3%

Page 3 of 7

R
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: NA

+ SOUTHWEST RESEARCH INSTITUTE
| LABORATORY CONTROL SAMPLE

Sample ID

LCSW ]

Client: Division 20

Date Received: NA
Project No.g 06002.01.232
SRR: 27271

Task Order: 050302-3

Sample Result True Value

Analysis (mg/L) (mg/L) Recovery

Bromide 421 400 105%

Chloride 207 200 104%

Fluoride 101 100 101%

Nitrate-N 90.3 90.4 99.9%

Nitrite-N 102 100 102%

Phosphate-P 8.78 8.81 99.7%

Sulfate 419 400 105%

NA- Not Applicable.
|
b
|

Page 6 of 7 \
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SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

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

Lab System ID: NA

Sample ID

PBW

Client: Division 20

Date Received: NA

Project No.: 06002.01.232

SRR: 27271

Task Order: 050302-3

Sample Result Reporting Limit

B Analysis - (mg/L) (mg/L)
Bromide <0.1 0.1

- Chloride <0.1 0.1
Fluoride <0.1 0.1

- Nitrate-N <0.1 0.1
Nitrite-N <0.1 0.1
Phosphate-P <0.01 0.01

B Sulfate 0.1 0.1

NA- Not Applicable.

Page 7 of 7
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Comparison of average conc of initial analyses 19PBS-A1+2 (696/1 1541 16) i
with the reanalyses 19PBS-A6 (696/126)

Ave 19PBS-AT+2 19PBS-A6 Percent | |
Analyte conc (ppm) conc (ppm) Difference | ..

Bromide <0.1 <0.1 na |

Chloride 6.06 6.08 0.33 !

T IFluoride 1.47 1.43 -2.72 |
Nitrate-N 0.606 0.595 -1.82 |

Nitrite -N <0.1 <0.1 na |

Phosphate - P 0.06 0.0225 -63.88 i

Sulfate 28.4 28.9 1.76 \

For CNWRA duplicate samples 19PBS-A4 and 19PBS-A5 (696/124+125)

|

19PBS-A4 19PBS-A5 Percent | |

Analyte conc (ppm) conc (ppm) Difference [
Bromide <0.1 <0.1 na [
Chloride 10.6 10.5 -0.94 |
Fluoride 1.45 145 0.00 i
Nitrate-N 0.654 0.643 -1.68 !
Nitrite -N - <0.1 <0.1 na :
Phosphate - P 0.0203 0.0534 163.05 1
Sulfate 30.1 20.8 1.00 | |
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| ~~ ;. SOUTHWEST RESEARCH INSTITUTE

ﬁ Jo| \2@50 W< Qr (" 2 Tiow qV)qjq ses é‘g ch P 8 ] N SAMPLE ANALYSIS DATA SHEET
) §\Aq“ow f\“k-\ Stmol l'cl éraumiwd’ar w1t (q{ﬂ,J/ N |

Sample ID .‘
19PBS-C1 |

e . AN ‘l‘ 'l‘g(' l \4 ( ' o Lab Name: Southwest Research Institute Client: Division 20
-fcwmp\ 1P S““‘)\ e‘[ W i + & e 76//2, Lab Code: SwRI Date Received: 02/21/05
Two SQW\O'ISS ( ‘-’\0\‘«({}1“5 ) "f‘/“J |4 = ? —{?{[‘1 T Matrix: Water Project No.: 06002.01.242
@(P( ¢ e lcw\ ot 6?6/3 C?Vq CNC ‘l&\(‘qé{‘g 676 /é 7 Lab System ID: 259410 SRR: 27251

fqu[W\C\ éqé/q Ltf‘q@\/\ﬁ’ GC[E’/L, mmmmmmmmm -

Task Order: 050222-5

Chan of costody = écfé/é ~/ o

l\/ 5%6 ~ Sq Wm € 0€\él mv lq:k—e‘s W1+3r w\"H’\cJ\" (q \4 /Jj s S é:lz::l.);sis Resi?tzzlp}i;L) Li;zi?;zgnt(?/i)
CJEoC\‘ecA qV\O\ ctVKL(d c[ fam )€< 1[5@ qi’k&[ 7—:(-/ I g’l{ﬁiggsium hz.g gfgg
G anprs. The c. m_z—is% o ( beth swapls — [
bc'\’\/l au Q[ U 4857 Wlu JD o Exaqmile c[ SHes m( ),ll 29 -0 f L Strontium <0.0250 0.0250
oNnNce ﬁL\)‘qﬁ%\Pl&- ”\e, QSUWLM Paaef mnq%m "(‘&l(-l R
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

L4 keett 05 (oNT. ﬁ/nu/ o
- SOUTHWEST RESEARCH INSTITUTE =~ & —
- | SAMPLE ANALYSIS DATA SHEET | S

Sample ID s R
19PBS-C2 .

Client: Division 20

Sample ID :
19PBS-C3 N

Client: Division 20

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

Lab Code: SwRI Lab Code: SwRI1

Date Received: 02/21/05 Date Received: 02/21/05

™ Matrix: Water Project No.: 06002.01.242

Matrix: Water

" Lab System ID: 259411

SRR: 27251

Task Order: 050222-5

Sample

Reporting

" Lab System ID: 259412

Page 5 of 7.

Project No.: 06002.01.242
SRR: 27251 }

Task Order: 050222-5

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L) I — Analysis Result (mg/L) | Limit (mg/L)
Calcium 11.8 0.250 Calcium 9.27 0.250
Magnesium 1.08 0.250 e Magnesium 8.93 0.250 o
Silicon 11.8 0.100 ' Silicon <0.100 0.100 |
Potassium 2.69 1.25 Potassium 9.42 1.25 L
Sodium 64.9 1.25 " T Sodium 10.2 1.25
Strontium <0.0250 0.0250 Strontium <0.0250 0.0250 ‘M
[ mm— |
[ " .
|
|
—
Lo
— — r— ‘1
_ — —
S Page 3 of 7 e RO S




136

N

s

SOUTHWEST RESEARCH INSTITUTE

DUPLICATE SUMMARY

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

© Lab System ID: 259410

Client: Division 20

Date Received: 02/21/05
Project No.: 06002.01.242
SRR: 27251

Task Order: 050222-5

Sample ID
| 19PBS-C1 I

Sample Duplicate
Analysis Result (mg/L) Result (mg/L) RPD
Calcium 12.1  12.0 0.83%
Magnesium 1.20 1.07 11.5%
Silicon 11.8 11.9 0.84%
Potassium 3.48 2.48 33.6%
Sodium 66.3 65.2 1.67%
Strontium <0.0250 <0.0250 0.00%

Page 2 of 7

29 APRIL o5
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 259411

Date Received: 02/21/05

Project No.: 06002.01.242

SRR: 27251

Task Order: 050222-5

Sample ID
19PBS-C2 )

Client: Division 20

Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Calcium 11.8 111 100 99.2%
Magnesium 1.08 99.7 100 98.6%
Silicon 11.8 31.5 20.0 98.5%
Potassium 2.69 91.4 100 88.7%
Sodium 64.9 154 100 89.1%
Strontium <0.0250 20.3 20.0 102%
Paged of 7 .
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" SOUTHWEST RESEARCH INSTITUTE -

Lab Name: Southwest Research Institute

Lab Code: SwRI

~ Matrix: Water

* Lab System ID: NA

Sample ID
| LCSW - D18H1 / D26H1 |
.Client: Division 20
[
Date Received: NA f
R
Project No.: 06002.01.242 f
F_m
SRR: 27251 !
Task Order: 050222-5 |
Sample True
Analysis Result (mg/L) Value (mg/L) Recovery R
Calcium 96.7 100.0 96.7%
Magnesium 96.4 100 96.4%
Silicon 19.6 20.0 98.0%
Potassium 89.2 100 89.2%
Sodium 89.8 100 89.8%
Strontium 19.6 20.0 98.0%
NA- Not Applicable.
i
‘ ¥
Page 6 0f 7 H
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v

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

a Lab System ID: NA

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium <0.250 0.250
Magnesium <0.250 0.250
Silicon <0.100 0.100
Potassium <1.25 1.25
Sodium <1.25 1.25
Strontium <0.0250 0.0250

NA- Not Applicable.

l.’agg7‘*0f‘7

Sample ID
[ PBW -DI18H1/D26H1 |

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 27251

Task Order: 050222-5
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140 | o
in /—}PPIZ/ o5 conNT. ’gﬁu/
" -For Sample 19PBS-C3 (696/6+135)
. Target Conc Measured Conc Percent
- |Analyte (ppm) (ppm) Difference
Calcium 10.0 9.27 -7.30
= |Magnesium 10.0 8.93 -10.70
Silicon <0.100 <0.100 na
~——— | Potassium 10.0 9.42 -5.80
Sodium 10.0 10.2 2.00
e | Strontium <0.0250 <0.0250 na

gt J

For CNWRA duplicate samples 19PBS-C1 and 19PBS-C2 (696/133-134) |

”’N‘e& Sqmpléf weve fev\’l'- 'Q" GU"l‘?/(“Ifé‘f-

wa fqmpsf A

CC(“Pllﬁqj

19PBS-C1
Analyte conc (ppm)
Calcium 12.1
Magnesium 1.2
Silicon 11.8
Potassium 348
Sodium 66.3

Strontium <0.0250

f>'> wete the s;muu'c[ wzﬂ[ér W/d Cq,/ctUM qnq/

“H«me 'Hl!fcj Ve q faemqr/Mﬂ’{ a“GD? Q&‘ru 2/1q¢/d'7L 5@

wat,"%( wt"'l aaz(duwh

gtw’w, €

19PBS-C2 Percent

conc (ppm) Difference
11.8 -2.48
1.08 -10.00
11.8 0.00
2.69 2270 |
64.9 211 |,
<0.0250 na 1

Samples : |1PB < mokthd weter with G (@B type
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SOUTHWEST RESEARCH INSTITUTE ~~

SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 259580

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium <0.250 0.250
[Magnesium 1.09 0.250
Silicon 11.9 0.100
Potassium 2.66 1.25
Sodium 82.1 1.25
Strontium <0.0250 0.0250

Page 1 of 7

Sample ID
Client: Division 20
Date Received: 02/28/05
Project No.: 06002.01.242
SRR: 27272

Task Order: 050301-6

X1 APRIL 25 T “B.%M/
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRl1
Matrix: Water

Lab System ID: 259581

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium <0.250 0.250
Magnesium 1.09 0.250
Silicon 11.9 0.100
Potassium 2.19 1.25
Sodium 82.0 1.25
Strontium <0.0250 0.0250
Page3of7 -

Sample ID
19PBS-C5 .

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.242
SRR: 27272

Task Order: 050301-6

r-.

e

T

o
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 259582

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium 6.97 0.250
Magnesium 1.05 0.250
Silicon 11.8 0.100
Potassium 3.31 1.25
Sodium 65.4 1.25
Strontium <0.0250 0.0250

Page 5 of 7

Sample ID
19PBS-C6

Client: Djvision 20

Date Received: 02/28/05
Project No.: 06002.01.242
SRR: 27272

Task Order: 050301-6

'Fw,".w_mwm

2‘% /)’P)Zlé,af
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SOU THWEST RESEARCH INS TI TU TE
DUPLICATE SUMMARY

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

Lab System ID: 259580

Client: Division 20

Date Received: 02/28/05
Project No.: 06002.01.242
SRR: 27272

Task Order: 050301-6

Sample Duplicate

Analysis Resuit (mg/L) Result (mg/L) RPD

Calcium <0.250 <0.250 0.00%
Magnesium 1.09 1.03 5.66%
Silicon 11.9 11.8 0.84%
Potassium 2.66 2.46 7.81%
Sodium 82.1 83.1 1.21%
Strontium <0.0250 <0.0250 0.00%

“Page2o0f7 . - ¢

Sample ID
19PBS-C4
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SOUTHWEST RESEARCH INSTITUTE —— ' - SOUTHWEST RESEARCH INSTITUTE =~
MATRIX SPIKE SUMMARY ———— LABORATORY CONTROL SAMPLE -

Sample ID
[ LCSW-DI8HI/D26HI |

Sample ID !
| 19PBS-C5 I L
|

Client: Division 20 2 Client: Division 20

Lab Code: SwRI Date Received: NA

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

Lab Code: SwRI Date Received: 02/28/05

e v R

Matrix: Water Project No.: 06002.01.242 Matrix: Water Project No.: 06002.01.242

Lab System ID: 259581 SRR: 27272 Lab System ID: NA SRR: 27272 r
Task Order: 050301-6 T — Task Order: 050301-6 I
Sample Spike Spike v . Sample True
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery e [ AnalySIS Result (mg/l) | Value (mg/L) Recovery
Calcium <0.250 96.8 100 96.8% Calc1um- 96.7 100.0 96.7%
Magnesium 1.09 97.4 100 96.3% I Magnesium 96.4 100 96.4%
Silicon 119 31.5 20.0 98.0% Slllcog 19.6 20.0 98.0% i
Potassium 2.19 90.6 100 88.4% e Potassium 89.2 100 89.2% l}
Sodium 82.0 169 100 87.0% Sodmrp 89.8 100 89.8% |
Strontium <0.0250 21.4 20.0 107% - Strontium 19.6 20.0 98.0% %
NA- Not Applicable. 1\
T — |
r—u-ml—«m
{
f....._
|
|
IR , |
L—: ’
Page 4 of 7 T : .« .~Page6of 7~ - ¥
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BLANK SUMMARY

Lab Name: Southwest Research Institute

~ Lab Code: SwRI
" Matrix: Water

 Lab System ID: NA

SOUTHWEST RESEARCH INSTITU TE

Sample ID

PBW - D18H1 / D26H1

Client: Division 20

Date Received: NA

Project No.: 06002.01.242

SRR: 27272

Task Order: 050301-6

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium <0.250 0.250
Magnesium <0.250 0.250
Silicon <0.100 0.100
Potassium <1.25 1.25
Sodium <1.25 1.25
Strontium <0.0250 0.0250
NA- Not Applicable.

Page70f7 ¥

2‘-’6 #ﬁzwos/ ,. (ot\f(’
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‘ Comparlson of average conc of initial analyses 1 9PBS C1+2 (696/1 33+134)

with the reanalyses 19PBS-C6 (696/144)

Ave 19PBS-C1+2 19PBS-C6 Percent
Analyte conc (ppm) conc (ppm) Difference
Calcium 12.0 6.97 -41.67
Magnesium 1.14 1.05 -7.89
Silicon 11.8 11.8 0.00
Potassium 3.09 3.31 7.29
Sodium 65.6 65.4 na
Strontium <0.0250 <0.0250 na

For CNWRA duplicate samples 19PBS-C4 and 19PBS-C5 (696/ 142+143)

19PBS-C4 19PBS-C5 Percent
Analyte conc (ppm) conc (ppm) Difference
Calcium <0.250 <0.250 na
Magnesium 1.09 1.09 0.00
Silicon ' 11.9 11.9 0.00
Potassium 2.66 2.19 -17.67
Sodium '82.1 82.0 -0.12
Strontium <0.0250 <0.0250 na

A’l}é\)c Cq‘(u [Q"[‘;ags 'é:‘(' 'H'lé C‘PC— S'Q“WPL"?’ ’Q(\ +”‘€«
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quuld Scintillation Analyses Results for CAL series 3 +4 and
-~ Mseries 5 +6 Experlmental Solutions

Bradley Werling and Jon Brown will perform this task |

Objective .
To determine the amount of neptunium in the expenmental solution at the end of |
the experiments.

Initial Entry  696/85-86

—  LSA sample preparation 696/102-107

— Samples

e Blank (one from simulated water with calcium): w Ca 696/102
Neptunium spike (two samples) — Spike 46A-9 and Spike 46A—10 ‘
— ‘ Four experiments derived from 2 different solids (montmorillonite and

consolidated alluv1um) and 2 types of simulated waters (with and without
calcium).

Montmorillonite series 5 (11 samples), Montmonllomte series 6 (11 samples),

o e S

Consolidated Alluvium series 3 (11 samples) and Consolidated Alluvium series 4
(11 samples).

Results | / [ —
Printout of LSA analyses following;: } : ;

151

AMAXoS  conT  BauwsS

5/1/05 ,6:59:42 AM

QuantaSmart (TM) - 1.31 - Serial# 405314
Protocol¥# 15 - Pa_Np Exp AB.lsa

Page # 1
User: Bertetti

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

Report Name: Np_ Pa Exp

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa Np Exp AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np Exp AB\20050425 1237.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa _Np Exp AB\Np Pa_AB.034
Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np Exp AB.lsa

Count Conditions-

Nuclide: NP/PA
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00
Alpha/Beta Standards:
Low Energy: NP/PA
Count Time (min): 240.00
Count Mode: Normal

Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1st Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 143

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 100.0 400.0 1st vial 0.00
Alpha 100.0 400.0 1st vial . 2.00 )

Count Corrections-

Static Controller: On Luminescence Correction: Off
~Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units
Beta A

Beta B

Alpha

Reference Date Reference Time

IPA Block Data

Software Version IC: 2.11

Software Version EC: 1.31

Instrument Model: Tri-Carb 3100TR

‘Instrument Serial Number: 405314

3H Chi Square: 22.95 Date Processed: 4/25/05 12:37:29 PM

14C Chi Square: 12.13 Date Processed: 4/25/05 12:37:29 PM

3H E”2/B (1-18.6 keV): 280.43 Date Processed: 4/25/05 12:37:29 PM
14C E~2/B (4-156 keV): 538.50 Date Processed: 4/25/05 12:37:29 PM

3H Efficiency (0-18.6 keV): 65.01 Date Processed: 4/25/05 12:37:29 PM
14C Efficiency (0-156 keV): 96.38 Date Processed: 4/25/05 12:37:29 PM
IPA' Background Date Processed: 4/25/05 12:37:29 PM
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2 My es” oSl BT 2 MATas = 4
5/1/05 6:59:43 AM QuantaSmart (TM) - 1.31 - Serial# 405314 _Page # 2! 5/1/05 6:59:43 AM" QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 3}
: Bertetti : . |
Protocol# 15 - Pa_Np_Exp AB.lsz User: Bertetti Protocol# 15 - Pa_Np Exp AB.lsz . B User: Bertetti
: k : 25/05 12:37:29 PM S
3H Background CPM (0-18.6 keV): 15.12 Date Processed: 4/ : v ' . '
14c ggc?{ground CPM (0-156 keV): 21.88 Date Processed: 4/25/05 12:37:29 PM m::igg Xi:i 22
3H Calibration DPM: 283000 — (L3 55 76.08 18.74  8.27 7.60 10.50 131.13 2.01 275.2
38 Reference Date: 10/29/99 | b 56 77.71 19.61  7.90 8.40 9.71 128.36 2.01 293.9
. libration DPM: 134100 : . : ‘ . . . :
14c ca - o] 57 76.70 19.51  7.98 8.70  9.54 130.05 2.01 304.7
A 58 77.08 19.87  7.85 8.73  9.50 129.39 2.01 299.6
Results — - 3z, 59 75.48 20.58  7.70 8.78  9.56 132.17 2.01 287.6
Cy(s:ie clzoureaiu'rime CPMA A:2S5% CPMB B:2S% CPMa alpha2S% SIS ~ = 2),60 75.34 21.04 7.58 8.92 9.46 132.42 2.01 297.3
61 75.14 20.21  7.83 9.01 9.41 132.76 2.01 291.4
MESSAGES , . .
WCA 6oz 240.00 20.44  2.86 3.42 6.98 0.33 22.65 168.2 - Tes 62 74.56 22.16  7.31 9.52  9.11 133.82 2.01 290.3
‘ B 52 63 76.36 22.83  7.07 9.20 9.21 130.65 2.01 284.7
M5 ppla 2 91.03 18.59  7.71 7.87  2.4% 109.53 .00 29%.8 3 64 75.66 23.09 7.04 8.99  9.40 131.85 2.01 274.1
ip 3 88.93 21.87 ©.8° N30 989 107.85 2.01 286.1 | 6, 65 74.54 21.42  7.51 9.91  8.87 133.86 2.01 309.5
A 4 92.45 17.57 8.02 12 olea 107.09 2.01 290.3 Lo 66 75.20 21.14  7.56 8.80 9.56 132.65 2.01 288.3 |
2b 5 93.10 18.31  7.74 ;-39 o 13 107 27 201 289.5 — Ze 67 74.97 21.86  7.37 8.91  9.49 133.06 2.01 285.6 |
3a 6 92.95 30 1se 7.36  9.88 109.20 2.01 264.9 7 68 75.48 21.57  7.43 9.08 9.34 132.21 2.01 289.6
3 7 91.30 2 284 9.43 108.29 2.01 252.2 $ 69 73.97 23.05  7.12 9.11 9.41 134.92 2.01 282.5
Hg 8 92.01 21 32 6.91 9.22  8.48 109.38 2.01 296.1 — 5570 73.22 22.92  7.18 9.69 9.08 136.28 2.01 287.2
4e 2 o1 29 055 7.m1 8.56 8.91 109.22 2.01 285.3 | 5,71 71.54 24.06  6.99 9.56 9.26 139.50 2.01 280.9
fo 2l o3 o¢ 21.04 6.93 8.83 8.66 107.36 2.01 287.6 — 45,72 70.17 23.67 = 7.14 9.46  9.41 142.20 2.01 281.7
T 51,79 21.05  6.96 8.74 8.76 108. 62 2.01 284.5 2,73 159.46 10.46 10.10 4.28 11.69 62.39 2.01 280.8
o 92.53 21.48  6.83 8.55 8.87 107.75 2.01 277.1 2474 158, 61 11.58  9.25 4.86 10.61 62.72 2.01 283.5
o1 92.33 21.75  6.77 9.29  8.39 108.01 2.01 287.6 E— ‘% 75 240.00 7.82 11.51 3.35 12.31 23.14 2.72 294.8
s 92.78 21.79  6.75 8.92 8.6l 107.46 2.01 283.1 "% 76 240.00 8.43 10.75 3.55 11.72 22.75 2.75 287.1
5a 16 87.99 20.71  7.18 8.92 8.82 113.34 2.01 293.3 o L Miseing vial 7.
b 17 86.01 20.93  7.12 9.03 8.74 113.30 2.01 290.9 T (oL, 78 78.69 24.08  6.70 9.63 8.82 126.78 2.01 281.8
biooBEm O BE o  GHin omm o mman | fpowe  amood em opw MR EnoER
g 6.5 5076 5.3 12019 7.24 115.18 2.01 273.9 ‘, e 61 79.61 23.18  6.87 9.99  8.56 125.29 2.01 297.7 |
T 2? 76.93 34.95 5.13 13.77  7.08 129.66 2.01 273.6 . 82 76.53 23.57  6.89 10.37  8.50 130.36 2.01 298.8 ’
s 76.84 34.64 5.17 13.94  7.03 129.62 2.00 2755 E 76.84 24.14  6.76 10.32  8.52 129.82 2.01 294.0
| /b 23 76.87 33.82  5.26 13.38  7.21 129.76 . T Ja. 84 76.71 26.21  6.35 10.93  8.21 130.05 2.01 290.5
Missing vial 24. % 85 76.72 24.00  6.79 10.47  8.44 130.05 2.01 289.5
: ; ) 8.86  8.59 105.87 2.01 278.4
M -Moig, 25 24.17 22.22 8-20 8 o0 ol ea 10752 2,01 270.5 - | & 86 76.71 24.81  6.62 10.35  8§.51 130.04 2.01 290.4
ip 26 274 22.19 .o 5 0a  o.oo 107 3¢ 5 01 267.9 5L 87 76.94 24.87  6.60 10.82  8.25 129.65 2.01 289.2
21 o 23.61  6.39 9.28  8.45 109.46 2.01 269.4 4 88 87.75 22,12 6.83 9.08  8.72 113. 64 2.01 290.8
% 28 o3 9 35 6.60 8.91 8.59 106.76 2.01 280.9 €L 89 86.40 22.04  6.89 8.83 8.95 115.42 2.01 284.0
329 : 93-32 32'56 e o1 961 8.25 109.32 - 2.01 299.7 — 7, 90 75.73 25.48  6.53 11.50 8.00 131.75 2.01 297.7
2 30 o3 23.41  6.37 9.34 .33 106.97 2.01 278.1 % 91 75.56 25.61  6.51 10.59  8.44 132.03 2.01 285.5
4%, 31 o2 25.00  6.05 9.55 8.23  107.52 2.01 270.8 2 92 79.56 24.84  6.51 10.23  8.43 125.37 2.01 275.7 |
3 95.12 24.79  6.04 10.17  7.80 104.82 2.01 278.4 5593 81.10 24.52  6.52 10.27  8.33 122.98 2.01 293.5
= 92.63 25.75 5.94 10.07  7.94 107.64 2.01 280.3 g 94 70. 69 25.65  6.69 10.55  8.73 141.18 2.01 287.1 |
3 90.92 25.73  5.98 10.74  7.68 109.67 2.01 292.8 - ) 95 70.23 27.28  6.41 11.50  8.28 142.11 2.00 285.9 '
Y 92.36 26.11  5.88 10.79  7.60 107.96 2.01  282.6 22,96 80.00 25.42  6.38 10.99 8,03 124.68 2.01 296.0 |
papdc 89.17 26.24  5.95 10.80  7.72 111.84 2.01 280.5 . Iy 79.09 25.05  6.49 10.81  8.15 126.13 2.01 289.5 |
7“38 90.10 25.69  6.02 10.78  7.69 110.67 2.01 283.7 it 98 184.60 15.26  6.92 6.27 8.24 53.86 2.02 285.2 |’
23 86.73 24.98  6.25 10.53  7.95 114.99 2.01 282'3 L s 99 185.19 14.68  7.14 6.14 8.36 53.67 2.02 286.6 |
40 87.22 27.96  5.72 11.14  7.65 114.35 2.01 270.6 o " Missing vial 100. |
4. 41 81.65 27.77  5.92 11.12  7.89 122.16 ggi 264'2  pyetor T 112 7205.46 2.23  2843.90 3.55 8946.10 2.00 281.3 |
9442 81.08 30.01 .61 .7 7.7 HEAT S0l see.s i 102 1.12  6659.03 2.32  2648.36 3.67 8979.14 1.99 283.0 |
2 78.03 54.70 3. . : . . 3 4 | :
/Iiﬁ 76.85 56.63 3.68 20.54 5.56 129.84 2.01 258.8 Gl 3
I 45 79.52  45.16  4.23 18.22  5.88 125.44 2.01 274.7 |
| % 46 78.25 44.06  4.33 17.07  6.16 127.47 2.01 269.5 i ———_©
7~ Missing vial 47. ' % | T ——
" Missing vial 48. , »
Missing vial 49. "2_\0
Missing vial 50. e IR ; | S S
Missing vial 51. ) ?W
_ Missing vial 52.
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19PB simulated water with Ca

Calcium
Magnesium
Silicon
Potagsium
Sodium
Strontium

Chloride
Fluoride
Nitrate-N*
Phosphate - P
Sulfate

19PBS-C1 19PBS-C2 Average
conc (ppm) conc (ppm) conc (ppm)
12.1 11.8 12.0
1.2 1.08 1.14
11.8 11.8 11.8
3.48 2.69 3.09
66.3 64.9 65.6
<0.0250 <0.0250 na
19PBS-A1 19PBS-A2 Average
conc (ppm) conc (ppm) conc (ppm)
6.05 6.07 6.06
1.47 1.47 1.47
0.614 0.598 0.606
0.0545 0.0702 0.0624
28.2 28.6 28.4

* 0.606 ppm nitrate -N converts to 2.68 ppm nitrate via N = 14.0067 g/mol and NO3 = 62.0049

19PB simulated water without Ca

Calcium
Magnesium
Silicon
Potassium
Sodium
Strontium

Chloride
Fluoride
Nitrate-N
Phosphate - P
. |Sulfate

19PBS-C4 19PBS-C5 Average
conc (ppm) conc (ppm) conc (ppm)
<0.250 <0.250 na
1.09 1.09 1.09
11.9 11.9 11.9
2.66 2.19 2.43
82.1 82 v 82.1
<0.0250 <0.0250 na
19PBS-A4 19PBS-A5 Average
conc (ppm) conc (ppm) conc {ppm)
10.6 10.5 10.6
1.45 1.45 1.45
0.654 0.643 0.649
0.0203 0.0534 0.0369
30.1 29.8 30.0

* 0.649 ppm nitrate -N converts to 2.87 ppm nitrate via N = 14.0067 g/mol and NO3 = 62.0049

3

LEGEND
‘ Sample ID for

Div 01 analyses Sample Description Analyses Reference
19PBS-A1 19PB simulated water with Ca anion 696/115
19PBS-A2 19PB simulated water with Ca - Duplicate - anion 696/116
19PBS-A4 19PB simulated water without Ca anion 696/124
19PBS-A5 19PB simulated water without Ca - Duplicate anion 696/125.,
19PBS-C1 19PB simulated water with Ca cation 696/1 3;3
19PBS-C2 19PB simulated water with Ca - Duplicate cation 696/134:::
19PBS-C4 19PB simulated water without Ca cation 696/142, -
19PBS-C5 19PB simulated water without Ca - Duplicate cation 696/143"

H MY s corT Z—’w\/

" 19PB simulated water with Ca

Target Conc
(ppm)
Calcium 14.0
Magnesium 1.22
Potassium 3.71
Silicon 12.0
Sodium 73.7
Chloride 6.20
Fluoride 1.81
Nitrate 2.79
Sulfate 27.9
HCO3 143

Gravimetric Conc
Concentration
(ppm)
14.0
1.22
3.84
12.0
73.7
6.23
1.87
2.78
27.9
143

Div 01 Analyses
Concentration
(ppm)
12.0
1.14
3.09
11.8
65.6
6.06
1.47
2.68
28.4
na

19PB simulated water without Ca

Gravimetric Conc

Div 01 Analyses

Target Conc Concentration Concentration

(ppm) (ppm) (ppm)
Magnesium 1.22 1.22 1.09 }
Potassium 3.71 3.84 2.43 {
Silicon 12.0 12.0 11.9 |
Sodium 93.1 93.2 82.1
Chloride 10.5 10.6 10.6
Fluoride 1.80 1.87 1.45 !
Nitrate 2.95 3.01 2.87 :
Sulfate 28.8 29.0 30.0 !
HCO3 143 143 na
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CNWRA,

Run 0204, Paul Bertetti,
BER628 BER628 BER628 BER628 BER628 BER628 BER628 BERG628
XRF01 XRF02 XRF03 XRF04 XRF05 XRF06 XRF07 XRF08
Date 10-Jun-04 31-May-04 31-May-04 31-May-04 10-Jun-04 31-May-04 31-May-04 1-Jun-04
Depth  350.8 355.0 364.9 367.0 373.6 374.6 382.4 387.2
Interval  352.4 356.0 366.7 368.5 374.6 375.4 383.7 388.9
Unnormalized Major Elements (Welght %):
Sio2 71.64 70.54 72.14 69.51 72.49 73.03 71.96 71.71
- Al203 15.29 14.62 14.60 15.27 14.99 14.30 15.41 15.35
TiO2 0.42 0.48 0.44 0.61 0.32 0.32 0.36 0.41
FeO* 2.98 3.62 2.81 3.66 2.41 2.66 2.55 3.14
MnO 0.11 0.11 0.09 0.11 0.10 0.09 0.08 0.09
CaO 1.92 2.97 1.90 2.53 1.90 2.12 1.60 2.00
MgO 1.38 1.22 1.14 1.78 1.37 1.21 1.57 1.49
K20 4.08 3.93 4.21 3.83 4.16 4.06 3.97 3.75
Na20 2.85 3.03 3.20 3.26 3.05 2.77 2.22 2.45
P205 0.09 0.08 0.10 0.19 0.06 0.08 0.07 0.10
Total 100.75 100.61 100:63 100.74 100.85 100.64 99.80 100.49
LOI (%) 5.81 5.59 4.16 4.78 6.20 5.41 7.65 6.58
Normalized Major Elements (Weight %):
Si02 71.10 70.11 71.69 69.00 71.88 72.57 72.10 71.36
Al203 15.18 14.53 14.50 15.16 14.86 14.21 15.44 15.28
TiOo2 0.418 0.481 0.438 0.602 0.319 0.318 0.362 0.411
FeO* 2.95 3.60 2.80 3.63 2.39 2.64 2.55 3.12
MnO 0.105 0.111 0.092 0.106 0.097 0.085 0.084 0.092
Ca0O 1.90 2.95 1.89 2.51 1.89 2.10 1.61 1.99
MgO 1.37 1.21 1.13 1.77 1.35 1.21 1.57 1.48
K20 4.05 3.91 4.18 3.80 4.13 4.04 3.98 3.73
Na20 2.83 3.01 3.18 3.24 3.02 2.75 2.22 2.44
P205. 0.091 0.078 0.097 0.187 0.063 0.082 0.073 0.103
Total - 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Unnormalized Trace Elements (ppm):
Ni 14 13 13 20 17 30 19 17
Cr 17 23 19 32 25 56 25 27
Sc 6 6 6 7 5 6 6 7
Vv 36 40 32 55 31 27 34 41
Ba 682 716 740 825 460 582 646 685
Rb 126 110 122 127 147 136 137 137
Sr 289 291 287 342 193 259 289 348
zr 260 329 272 287 251 228 273 264
Y 31 30 27 31 33 29 31 29
Nb 24 25 23 25 25 23 24 22
Ga 21 20 19 21 21 17 22 21
Cu 17 21 18 21 14 26 20 19
Zn 84 97 78 85 87 80 79 84
Pb 25 35 26 26 27 30 29 26
La 66 79 64 60 54 56 60 73
Ce 131 160 120 120 120 110 135 138
Th 22 21 21 20 22 20 23 24

Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
"R" denotes a duplicate bead made from the same rock powder.

I/YS U GeoAnalytical Laboratory

Southwest Research Institute

BER628 BER628
XRF10 XRF11
1-dun-04 1-Jun-04
406.3 408.5
407.5 409.9

72.00 69.98
14.78 15.35

0.43 0.58
3.04 4.58
0.10 0.13
1.85 1.94
1.40 1.81
3.94 3.55
2.65 2.35
0.12 0.08

100.29 100.35
5.54  7.24

©71.79 69.74

14.73 15.30

0.428 0.574
3.03  4.56
0.099  0.130
1.84  1.94
1.39  1.80
3.93  3.53
2.64  2.34
0.116  0.082
100.00 100.00
17 17
25 25
6 6
40 56
643 654
135 119
294 321
261 354
30 30
24 25
20 21
30 34
85 124
25 27
67 82
124 151
23 23
Analyses by XRF
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Date
Depth
Interval

Sio2
Al203
TiO2
FeO*
MnO
CaO
MgO
K20
Na20
P205
Total
LOI (%)

Sio2
Al203
TiO2
FeO*
MnO
Ca0
MgO
K20
Na20
P205
Total

Ni
Cr

Sc
v
Ba

Rb
Sr

Run 0204, Paul Bertetti, CNWRA, Southwest Research Institute
R62 BERG628 BER628 BER628 BER628 BER628 BER628 BER628 BER628 BER628
BXERF':?IZ8 XRF13 XRF14 XRF15 XRF16 XRF17 XRF18 XRF19 XRF20 XRF21
1-Jun-04 1-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04 2-Jun-04
409.9 418.4 419.6 4225 424.6 441.2 457.2 4705 496.7 503.4
411.9 419.6 421.2 424.4 428.7 442.9 460.7 474.3 499.0 506.0
lized Major Elements (Weight %): .
Ur;go-r?za 73.(’)7 74.22( s7;2.7% 73.44 71.68 72.99 73.01 73.33 73.90
14.72 14.85 14.14 14.59 14.31 14.85 14.04 14.61 14.22 14.11
0.41 0.34 0.31 0.40 0.35 0.46 0.40 0.37 0.39 0.33
2.70 2.72 2.35 2.66 2.55 3.46 2.91 2.79 3.08 2.51
0.09 0.09 0.07 0.09 0.08 0.12 0.10 0.10 0.11 0.08
1.81 1.56 1.17 1.51 1.37 1.81 1.53 1.84 1.56 1.66
1.37 1.53 -~ 1.09 1.28 1.14 1.39 1.05 1.54 1.27 1.11
4.01 3.95 4.43 4.12 4.23 3.82 4.09 3.68 3.87 3.93
2.72 2.25 2.58 2.68 2.61 2.62 2.74 2.16 2.13 2.32
0.12 0.07 0.05 0.08 0.08 0.08 0.10 0.09 0.10 0.08
100.56 100.44 100.41 100.13 100.16 100.30 99.95 100.20 100.06 100.02
5.36 6.62 4.76 5.21 4.94 5.99 4.73 7.14 6.37 5.97
lized Major Elements (Weight %):
Ngrzm.an 721.75 73.(92 9 7 )63 73.33 71.47 73:03 72.87 73.29 73.88
14.63 14.79 14.08 14.57 14.29 14.81 14.05 14.58 14.21 14.11
0.411 0.342 0.309 0.401 0.345 0.460 0.399 0.368 0.391 0.325
2.69 2.70 2.34 2.66 2.55 3.45 2.91 2.79 3.07 2.51
0.090 0.086 0.072 0.086 0.081 0.119 0.101 0.098 0.108 0.084
1.80 1.55 1.16 1.51 1.37 1.80 1.53 1.83 1.56 1.66
1.36 1.53 1.09 1.28 1.14 1.39 1.05 1.54 1.27 1.11
3.99 3.93 4.41 4.11 4.23 3.80 4.09 3.67 3.87 3.93
2.70 2.24 2.57 2.68 2.61 2.61 2.74 2.16 2.13 2.32
0.116 0.069 0.049 0.082 0.079 0.083 0.097 0.094 0.096 0.085
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Unnormalized Trace Elements (ppm):
14 18 21 PP 21 15 22 19 28 20
20 24 35 57 37 20 29 26 42 27
6 6 5 7 5 6 5 5 6 5
36 34 26 34 29 38 33 32 41 31
640 452 331 617 611 690 629 678 508 573
135 143 160 145 149 121 140 125 150 140
287 245 168 236 214 319 283 350 274 320;
252 241 216 294 254 305 305 266 264 235
29 29 28 29 30 30 32 30 30 28
24 23 24 23 24 24 24 24 23 22
21 21 22 23 21 21 18 21 20 19
19 28 34 33 24 23 27 26 34 38
75 86 85 79 76 99 89 86 92 81
26 28 25 29 25 29 28 27 25 27
54 59 56 62 66 70 70 57 64 54
113 119 109 117 1l6 143 130 129 125 117
19 23 24 21 22 21 23 23 22 22
Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
"R" denotes a duplicate bead made from the same rock powder.
WSU GeoAnalytical Laboratory 2 Analyses by XRF
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Run 0204, Paul Bertetti, CNWRA, Southwest Research Institute

BER628 BER628 BER628 BER628 BER628
XRF22 XRF23 XRF24 XRF25 XRF26
Date 3-Jun-04 3-Jun-04 3-Jun-04 4-Jun-04 4-Jun-04
Depth  547.6 555.2 584.1 595.2 631.1
Interval  549.6 557.8 587.4 596.2 633.8
Unnormalized Major Elements (Weight %):
Sio2 71.88 70.90 .55 72.66 74.33
Al203 14.45 14.22 13.97 14.88 14.12
TiO2 0.43 0.52 0.31 0.39 0.27
FeO* 3.13 3.62 2.12 2.59 1.69
MnO 0.11 0.12 0.08 0.07 0.06
Ca0 1.92 2.91 1.49 1.78 1.39
MgO 1.31 1.10 1.02 1.04 0.84
K20 3.88 3.80 3.83 3.83 4.11
Na20 2.62 2.75 2.69 2.80 2.77
P205 0.08 0.08 0.07 . 0.05 0.05
Total 99.81 100.02 100.13 100.11 99.62
LOI (%) 5.78 5.91 5.14 5.25 4.72
Normalized Major Elements (Weight %):
Si02 72.02 © 70.88 74.45 72.59 74.62
Al203 14.47 14.22 13.95 14.87 14.18
Tio2 0.433 0.522 0.311 0.385 0.268
FeO* 3.13 3.61 2.12 2.59 1.69
.. MnO 0.106 0.119 0.080 0.073 0.057
~Ca0 1.93 2.91 1.49 1.78 1.39
MgO - 1.32 1.10 1.02 1.04 0.84
K20 3.89 3.79 3.82 3.83 4.13
Na20 2.63 2.75 2.69 2.80 2.78
P205 0.081 0.082 0.066 0.049 0.045
Total 100.00 100.00 100.00 100.00 100.00
Unnormalized Trace Elements (ppm):
Ni 16 14 17 15 19
Cr 23 24 21 20 21
Sc 6 6 4 6 5
v 36 42 22 31 20
Ba 614 660 573 693 597
Rb 141 133 142 147 153
Sr 250 256 209 288 227
Zr 300 371 246 277 236
Y 32 33 28 25 28
Nb 25 26 22 21 22
Ga 19 20 20 20 19
Cu 23 25 24 25 21
Zn 88 101 69 75 59
Pb 27 29 26 30 29
La 64 73 53 55 51
~ Ce 122 153 108 107 102
Th 23 24 19 20

21

BER 62

8XRF27

1-Jul-04
standard
NBS 70a

67.14

[any
~

oy
LoNPFFOOOCOO
o
~

o

.35
0.40

67.58
17.87
0.009
0.06
0.001
0.11
0.07
1.87
2.43
0.007
.00

BER628 BER628
XRF28 XRF29
4-Jul-04  4-Jul-04
standard standard
NBS 99a NBS 278
65.84 73.38
20.57 14.31
0.01 0.24
0.04 1.90
0.00 0.05
2.15 1.01
0.01 0.26
5.45 4,28
6.22 4.82
0.02 0.04
100.32 100.29
0.26 0.76
65.63 73.17
20.51 14.27
0.010 0.240
0.04 1.89
0.000 0.051
2.15 1.01
0.01 0.26
5.43 4.27
6.20 4.81
0.020 0.042
100.00 100.00
8 10
6 11
2 5
2 7
2516 909
106 129
456 65
18 279
3 42
0 16
18 20
10 8
7 50
67 18
3 33
5 64
0 12

Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
“R" denotes a duplicate bead made from the same rock powder.

Fl

, WQSU GeoAnalytical Laboratory

BER628  BER 62
XRF30  8XRF31
10-Jun-04  1-Jul-04
standard
RGM-1
74.47  63.92
14.00 16.36
0.27  0.65
1.70  4.17
0.04  0.07
1.23  4.85
0.28  2.67
4.53 2.1
4.19  4.20
0.05  0.19
100.76  99.18
1.11  0.93
73.91  64.45
13.90  16.49
0.265 0.653
1.69  4.20
0.036 0.071
1.22  4.89
0.28  2.69
4.49  2.13
4.16  4.24
0.048 0.195
100.00 100.00
9 32
11 67
5 11
12 84
835 594
151 41
107 692
214 178
25 17
8 6
17 19
16 24
36 58
23 12
24 18
52 50
14 6
Analyses by XRF
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Ni
Cr
Sc
Vv
Ba
Rb
Sr
Zr
Y
Nb
Ga
Cu
Zn
Pb
La
Ce
Th
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Sio2
Al1203
Ti02
FeOQ*
cao
K20
Na20

Date

S5i02
Al203
Tio2
Fe0*
Cao
MgO
K20
Na20
P205

Date

5102
' A1203
Ti02
. FeO*

ca0
MgO
K20
“  Na20
P205

Date

5102
Al203
Ti02
FeO*

Ca0
MgOo
K20
Na20

CMMos et 2005

NIST Certified

Current Previous Previous Percent Different
Analyses Analyses Analyses Values i
BER 628 BER BER NBS-70a BER BER NBS-70a
XRF27 502 78 certified values 502 Z8 certified values
NBS-70a NBS-70a NBS-70a NBS-70a NBS-70a NBS-70a NBS-70a
1-Jul-04 12-Sep-00 22-Mar-02 15-Nov~90 12-Sep-00 22-Mar-02 15-Nov-90
67.58 67.30 67.32 67.412 0.41 0.40 0.25
17.87 18.09 17.98 17.983 -1.23 -0.60 -0.63
0.01 0.000 0.000 0.01 na na -10.4
0.06 0.09 0.09 0.067 -39.1 -40.0 -17.3
0.1 0.15 0.15 0.111 -26.2 -26.5 ~0.46
11.87 11.77 11.85 11.855 0.82 0.20 0.13
2.43 2.47 2.55 2.562 -1.78 -4.81 -5.15
BERG28 BER BER NBS-99a BER BER NBS-99a
XRF28 503 Z9 certified values 503 79 certified values
NBS-99a NBS-99a NBS-99a NBS-99%a NBS-99a NBS-99a NBS-99%a
4-Jul-04 12-Sep-00 22-Mar-02 15-Nov-30 12-Sep-00 22-Mar-02 15-Nov-90
65.63 65.38 65.45 65.63 0.39 0.28 .00
20.51 20.84 20.68 20.635 . -1.61 -0.84 -0.63
0.01 0.001 0.003 0.007 890 226 40.4
0.04 0.07 0.07 0.058 -45.5 -43.9 -30.0
215 2.12 2.15 2.154 1.28 -0.03 -0.41
0.0t 0.04 0.00 0.02 -63.0 na -26.5
5.43 5.34 5.40 5.234 1.66 0.72 3.81
6.20 6.18 6.24 6.241 0.25 ~0.57 -0.66
0.02 0.018 0.018 0.02 : 9.45 8.03 -2.23
BER628 BER BER NBS-278 BER BER NBS-278
XRF29 504 27 certified values 504 27 , certified values
NBS-278 NBS-278 NBS-278 NBS-278 NBS-278 NBS-278 .
4-Jul-04 12-8Sep~-00 22-Mar-02 27-Mar-92 12-Sep-00 22-Mar-02 27-Mar-92
7317 72.99 73.05 73.354 0.25 0.17 ~0.25
14.27 14.50 14.32 14.209 -1.60 -0.39 0.40
0.24 0.237 0.240 0.246 1.14 0.13 -2.44
1.89 1.91 1.94 1.848 -0.91 -2.83 2.29
0.05 0.051 0.050 0.052 0.01 2.61 -2.60
1.01 1.02 1.03 0.987 -0.80 -2.20 2.21
0.26 0.28 0.25 0.231 -8.56 0.96 10.5
4.27 4.18 4.24 4.177 2.18 0.73 2.19
4.81 4.81 4.83 4.86 0.02 -0.58 -1.10
0.04 0.040 0.040 0.036 5.49 4.00 16.4
BER628 BER USGS RGM-1 BER USGS RGM-1
XRF30 505 na recommended values 505 na recommended values
USGS~RGM1 USGS-RGML USGS-RGML USGS-RGM1 USGS~RGM1 )
10-Jun-04 12-Sep-00 12-Sep-00
73.91 73.69 74.234 0.30 -0.44
13.90 14.10 13.856 -1.48 0.29
0.26 0.266 0.273 -0.46 ~2.98
1.69 1.76 1.689 -3.84 0.17
0.04 0.036 0.036 -0.26 ~1.70
1.22 1.21 1.163 1.09 4.83
0.28 0.34 0.283 . -17.2 -0.91
4.49 4.39 - 4.349 2.48 3.35
416 4.17 4.116 -0.15 1.07
Normalized Results (Weight %):

-‘----~““-.,
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Initial Entry - Np sorption on consolidated alluvium with Simulated waters (with and without T =~~~ __®_Measure the pH of simula;ed water samples.
Add solids to experimental solutions.

calcium) over a pH range. Identified as CAL (consolidated alluvium) series 5 and 6.
Add simulated water to experimental solutions.

L]
[ ]
Jon Brown, Bradley Werling, and Marla Roberts are the individuals initially assigned to work on this ¢ Add pH adjustment solutions to experimental solutions.
experiment o T e Add neptunium spike to experimental solutions. —
— e Place experimental solutions on activated gyrator
Objective: ~ To investigate Np sorption on a consolidated alluvium sample using two types of o T e During the experiment, completely remove the experimental solution caps during the regular |7 -
L simulated water (with and without calcium) based on the chemistry from water collected business hours. Loosely cap otherwise.
from the shallow string of drillhole NC-EWDP-19PB over a range of pHs. O e Analyze aliquots of experimental solution for pH and neptunium concentration (LSA) T

Conditions: - Y Np = 200 ppb
- equilibrium with lab CO,(g); pCO; = 10>#

[ —

- solution volume = 30 ml
-mass of solid=0.1g

-M/V (g/lL)=3.33

) ) v) ¢0 /A//L;/Pfl/t»m D—; t’gé/'ﬂj/; (FAS
Samples - 19PB Simulated water with Ca - 696/14 and 32 / A Z
- 19PB Simulated water without Ca — 696/14 and 32 ‘

s/ 305

- Tt ot G76,/5 2 T

- Consolidated alluvium sample (<35 mesh size fraction) NC-EWDP-19PB-0305-Sonic
Core Composite - 696/64-66.

"Reagents Neptunium Spike: ﬂ: 6'A , CBQﬂ/IOQ) ?0{ 6’3"a5/ 4904//‘_7@0/ /5/)(— 7Zo /4/0 S. mm/&%ﬁ o/j)m(mcfz,.rr*—}f =S

pH buffer 4 (Fisher SB98 lot # 041614) T

i pH buffer 7 (Fisher SB108 lot # 044065) I /4 @,rbgvzj 20 f:a- — S ¥ ilated v otieder S ¢ e
pH buffer 10 (Fisher SB 116 lot # 044060) iy —

— Ultima-Gold AB liquid scintillation cocktail (Packard 6013309 lot # 91-050201) . Fel @3 Q005 @ 8 /1Y W
0.02 M HNO; (SN 696/29-30) . . ~— [

— Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691) Lm_mw —

— Equipment:  Orion meter 920A (sn 039518) ' L / /Fc-> % PNULALS (A CE 22 ,, a; S NN KNLQA_ N&‘:}Q/\T
Thermo Orion combination electrode 8103BN (ID 3G) L

______ New Brunswick Scientific Gyratory shaker model G33 (sn 290127990) -
Fisher Marathon 21K centrifuge model D7209 (sn 15930025) -

Mettler AE240 balance 7 B~ 101227) L T ol Cader, 698 20—/ 7/
Packard Tricard 3100TR Liquid Scintillation Analyzer model B2505 (sn 405314) ' ’ -

Wc @12:0/‘(“\.19 IS Yo c/,ﬂ‘jf//m,‘ne Ze //D/f/ sg e

I Stir Plate ——

——  Supplies: Pipettes and tips — annly %&(ﬁ /./&%M @sSe d §/,?/ 7Zc, 297@(7624 er//aco )Y»e;JL al Sxhals

Repipettor for transfer of scintillation cocktail
— Polycarbonate centrifuge tubes with caps (50 ml capacity) _—

7 ml scintillation vials -
— Weighing paper/boats I reest Py Py ,;ﬁ'; — A/ , 7 PPN/, / (0 22l too 7% Ses s
Plasticware and glassware as needed . . 4 L
I Stir bars — .m,if @,ééﬁjymﬁ%mmééégﬁméé//méfa v //55 M e T ZA Skf)
N I m_zs]L z_,./?/d?ff/)m 74,4@“. VLmﬁ N =V e O Lo T e S} /—:9 His

Basic Outline of Procedure

s ¢ Equilibrate simulated water sample with laborato COz : I o) S /0/3(7 ez, Rl O {"1 ed /[ /\4 ot T ol o
ry g . & 7 A e

%/ /A/ f/ﬂé— Ea f,@f/ﬁy
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CALE Mp- | D253 9. 3542
(b5 yp=2 22. 1308 22 2359
62415//;/@—3 2. 2500 22. 395
(,OLM/;? 27 9336 22 8549
CME/VD-E 22 013% 22.1164
(AzS/}/@ 6 22, 124 & 22. 2262
(Als- 1\/@ 22.9428 22 34%4
/Awsmg@ o 21.4302 A2 O 307
CALS‘/\//D‘CF 22 268D 29 3683
(ALE=Ph=z o 22 1835 22 2863

(ALS- avp-n 72 2690 223709
(pls. N@ 1 290 2365 22339
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~ Shipping of NC-EWDP-22PC Samples (< #35 mesh aliquots) to
- Washington State University for X

LOIl, and ICP-MS analyses
F w5 iEeS

Initially assigned to task: Bradley Werling

Objective:  To characterize alluvium in the Forty Mile Wash area of the Yucca Mountain
- region by XRF, LOI, and ICP-MS analyses of a particular grain size range
(< mesh#35) from sonic core samples collected from NC-EWDP-22PC.
Samples: 62 total samples

59 were aliquots from NC-EWDP-22PC-0305-XXX,<#35 mesh samples where

XXX represents the depth interval. 631/72-95 and 710/2-11. See
synopsis for aliquot labeling info.
3 were QA samples from 710/14

PR # 05021884 for the XRF/LOIl analyses
PR # 05022341 for the ICP-MS analyses

Purchase Requisitions:

Synopsis:

These analyses were divided between two purchase requisitions (PRs). This should help

streamline the payment process. Typically the XRF/LOI analyses are completed much earlier
than the ICP-MS analyses. Using two purchase requisitions allows us to treat the XRF/LOI and
ICP-MS analyses independently. Payment can be sent for PR # 05021884 when the XRF/LOI
results are received instead of waiting until the all analyses to be received and paying for one

PR. Although two PRs were generated, only one set of samples was sent.

Approximately 15g sample aliquots were removed from the NC-EWDP-22PC-0305-XXX,<#35
mesh samples where XXX represents the depth interval. The information relating the CNWRA
- sample IDS to the Washington State University (WSU) aliquot IDs was documented during the
sieve analyses process (631/72-95 and 710/2-11). The WSU aliquot IDs were six characters

long. All prefixes were “22" representing the well, NC-EWDP-22PC. All suffixes were “F”

representing XRF analyses. The middle three characters were numbers derived form the depth
interval. Approximately 10g of standard was used for each QA sample. Identification of the
standard and the WSU label is found in 710/14. At WSU’s request, a sample submittal form
was included in the package with the samples. A copy of this form is included as a part of this
entry. WSU is not on the ASL so a procurement plan was included as an attachment to each

PR.
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- Shlpplng of NCQEW‘DP-ZZPC Sampléé (< #35 mesh ali-quois) 7to Cdre |

~ - Lab for XRD Analyses

" Initially assigned to task: Bradley Werling

~ Objective:  To characterize alluvium in the Forty Mile Wash area of the Yucca Mountain
region by XRD analyses of a particular grain size range (< mesh #35) from sonic

T core samples collected from NC-EWDP-22PC.

" Samples: 62 total samples

59 were aliquots from NC-EWDP-22PC-0305-XXX,<#35 mesh samples where
XXX represents the depth interval. 631/72-95 and 710/2-11. See
synopsis for aliquot labeling info.

3 were QA samples from 710/112-13

" Purchase Requisition: PR # 05022451

. Synopsis:

o Approximétely 10g sample aliquots were removed from the NC-EWDP-22PC-O305-XXX,<#35
mesh ‘samples where XXX represents the depth interval. The information relating the CNWRA
- sample IDS to the Core Lab aliquot IDs was documented during the sieve analyses process

(631/72-95 and 710/2-11). The Core Lab aliquot IDs were six characters long. All prefixes were
+ “22" representing the well, NC-EWDP-22PC. All suffixes were “D” representing XRD analyses. °

The middle three characters were numbers derived form the depth interval. Three QA
- samples were included. One was a pure mineral standard and the other two were created
by mixing several minerals together. The identification, preparation, and labeling of the three
- QA standards is found in 710/12-13. Core Labs is not on the ASL so a procurement plan was
included as an attachment to the PR.
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| Surface Area Analysis of :
NC-EWDP-19PB-0305- Sonic Core Composite Sample

Task initially assigned to: Marla Roberts

____________ Objectives: To determine the surface area of a consolidated alluvium sample used in
sorption experiments by determining the surface area.
"~ Sample NC-EWDP-19PB-0305-Sonic Core Composite — 696/64-66
R This composite sample was prepared from the < #35 mesh portions of 13
different samples collected from various depth intervals of the NC-
RS- EWDP-19PB sonic core. For details see 696/64-66. Please note that
surface area analyses were also performed on the 13 samples used to
e prepare NC-EWDP-19PB-0305-Sonic Core Composite (631/4-17).
" Equipment: ' Coulter Surface Area Analyzer Model SA 3100 serial number 46020
Mettler Electronic Balance Model AE240, Serial Number 101237
Réagents: NIST silicon nitride surface area standard 1899 (10 mz/g)
s Helium — Zero grade — 99.995%
o Nitrogen — UHP grade — 99.999%
Liquid Nitrogen
DOW Corning high vacuum grease
Type I water
Supplies: Loading funnel .
e 3cc to 9cc glass surface area sample tubes with glass inserts and tube caps
Weighing Paper
e Spatulas
— Procedure:

" Prior to using the surface area analyzer, the O-rings were checked for integrity and
replaced with new ones if brittle or cracked. The O-rings were lubricated with high
vacuum grease. - o

O ————

s esm s s e s s b st

The analysis of this single sample was conducted during the surface area analyses of 59

. Samples from NC-EWDP-22PC (see 710/18-19 for initial entry). Several times
throughout the analyses of the NC-EWDP-22PC samples, the surface area analyzer was |

area similar to the samples. The scientific notebook reference for one of these challenges

mmmmmm -.challenged with a standard of known surface area that was expected to have a surface f-'*""“"“”“‘““““"’“"“““““"’”
|
i

~——Will be documented for the consolidated sample analysis.

~———The mass of the empty glass sample tube with glass stirrer and cap was recorded. An ;
appropriate amount (between 1.7 to 2.0 g) of the composite sample was added to a tared
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—— weigh paper and the mass recorded. The aliquot was transferred into a glass sample tube
with a loading funnel on top. The loading funnel was removed and replaced with a tube
~ cap.

T The following sample information was entered into the surface area analyzer data
acquisition software prior to outgassing: sample ID, operator, and sample mass. The

o m/ﬁa/m/n/ L7/ /77-/0

WWW%t—ﬂ#ﬂ%@@%—ﬂ%‘F ]9 ﬂﬂm// 1579,

1

U W/ﬁ e frea M%ﬂ alper ﬂ/ /

" software limits to sample ID to six characters so another sample ID was created for the |

N DPIPE0205" Sinic (Ire /jmpof/fi( |

composite sample: 19COMP. The “19” represents the well: NC-EWDP-19PB and the

1

J— |
- “COMP” represents the fact that the sample is a composite. !(

|

|

|

The tube cap was removed and the sample was inserted into the surface area analyzer for

Jample 1D St Hren Maf//;/) of //‘//mf

outgassing under the following conditions: outgas temperature of 350°C and outgas time

Ay e, [t it Mt ()

- ——— The sample tube was promptly recapped and the “total mass” after outgassing is

]
of 720 minutes. Once the outgas process was complete, the sample could be removed. f
l
recorded. The sample mass after the outgassing process, referred to as the “outgas sample! (’

Jimple 1D

- mass”, was calculated by subtracting the mass of the empty sample tube with glass stlrrer{
and cap from the “total mass”.

Tﬁe outgassed sample was uncapped and reloaded into the analyzer. The sample mass

Liquid nitrogen was added to the analyzer and the analysis automatically starts. At the

completion of the analyses a hardcopy of the results was generated and placed in the
- scientific notebook. :

|

|

|

— e o ) v |
information in the data acquisition software was updated with the “outgas sample mass™. ™
' E

f

I

After the analysis was complete, the sample aliquot was discarded. The sample glass
'tubes,ﬁinserts and caps were cleaned with type I water and oven dried.
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T—— ' Coulter SsA 3100 surface Area and Pore Size Analyzer

Analysis Report

Serial No. w46020 Software Vversion 2.13
Sample ID 19comp Start Date 02/19/04
Customer CNWRA Start Time 05:02:36
Operator MR Elapsed Time 46 min
Sample wt 1.7532 ¢ Outgas Time 720 min
mem_.Prof11e ~ BET5-T : outgas Temperature 350 C
Summary
- t-Plot Surface Area Report
t-Plot Surface Area 20.458 sq.m/g
s Micropore surface Area 8.051 sq.m/g
Micropore volume 0.00346 m1/g
Correlation Coefficient 0.99954
Coulter SA 3100 Surface Area and Pore Size Analyzer
I Analysis Report
Serial No. w46020 Software version 2.13
Sample ID 19comp Start Date 02/19/04
Customer CNWRA Start Time 05:02:36
Operator MR Elapsed Time 46 min
Sample wt 1.7532 ¢ outgas Time 720 min
Profile BETS5-T Outgas Temperature 350 ¢

———t-Plot Surface Area Report

v t-Plot Surface Area 20.458 sqg.m/g
e Total Surface Area 28.508 sq.m/g
: Micropore surface Area 8.051 sq.m/g
Micropore volume 0.00346 m1/g
Film Thickness Range 0.35 to 0.50
Slope 13.2240
Intercept 2.23394
Correlation Coefficient 0.99954
Film Thickness vads
R (nm) (cc/g sTP)
0.3522 6.863
T 0.3681 7.095
0.3804 7.268
0.3941 7.459
RS- 0.4085 7.652
0.4222 7.835
0.4356 8.007 -
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0.4608
0.4871
Coulter

8.326
8.649 '
SA 3100 surface Area and Pore Size Analyzer

Analysis Report

serial No.

sample ID
Customer
operator
Sample Wt
Profile

w46020

19comp

CNWRA

MR
1.7532 ¢
BETS-T

software Vversion

Start Date
Start Time

Elapsed Time
outgas Time
. outgas Temperature

2.13

02/19/04
05:02:36

46 min

720 min
350 ¢

Isotherm Data

Freespace Calculation

Slope

intercept

correlation Coefficient

Isotherm Data Table

Ps/Po

0.0000
.0000
.0001
.0001
.0002
.0003
.0004
.0005
.0007
.0011
.0021
.0033
.0049
.0075
.0106
.0156
.0224

[l l=ieiol==]]elolalelelelolalololelolofololololelololelelololo leLe)
R ’ o
w
[«
©0

vads cc/g(sTP)

.000
.253
.506
.800
.126
.444
.776
.133
.504
.903
.523
.955
.405
.866
.204
.511
.782
.928
.067
.201
.326
.443
.519
.599
.729
.863
.095
.268
.459
.652
.835
.007
326
.649
. 960
.277
.598
.909

WWOWWOoO CRNNNNNOOOONOOOUVTVNVNIVNTIADAWWNNNEEREOOOO

5

0.0177
0.0027
1.00000

Ps mmHg

.001
.029
.059
.093
.185
.198
.272
.355
.532
.792
.600
.435
.652
.589
971
11.659
16.761
20.386
24.462
29.066
33.889
38.890
42.232
45.979~
52.762
60.311
75.141
87.445
101.818
117.460
132.953
148.240
177.675

208.357

NUTWNRHOOOOO0O00000

. 237.761

268.441
299.257
328.752

Po mmHg

749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
749.
748.
748.
748.
748.
748.
748.
748.
748.
748.
748.
748.
748.
748.
748.
7481
748.

748.
748.
748.
748.
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 262217

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 7.29 0.250
Magnesium 0.859 0.250
Silicon 12.6 0.125
Potassium 4.84 1
Sodium 77.2 1
Strontium <0.0250 0.0250

SAMPLE ANALYSIS DATA SHEET

Sample ID
T
Client: Division 20
Date Received: 04/25/05
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 262218

SAMPLE ANALYSIS DATA SHEET

Sample ID
[chtz ]
Client: Division 20
Date Received: 04/25/05
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
.fCalcium 7.68 0.250
Magnesium 0.888 0.250
Silicon 12.7 0.125
Potassium 4.14 1
Sodium 77.9 1.
Strontium <0.0250 0.0250

24 MY o5 cordT
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 262219

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 7.44 0.250

| Magnesium 0.848 0.250
Silicon 12.5 0.125
Potassium 4.92 1
Sodium 78.5 1
Strontium <0.0250 0.0250

SAMPLE ANALYSIS DATA SHEET

Sample ID
[cas ]
Client: Division 20
Date Received: 04/25/05
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 262220

SAMPLE ANALYSIS DATA SHEET

Sample ID
[—caLu ]
Client: Division 20
Date Received: 04/25/05
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Calcium 7.45 0.250
"[Magnesium 0.903 0.250
Silicon 12.7 0.125
Potassium 4.13 1
Sodium 78.4 1
Strontium <0.0250 0.0250
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 262221

SOUTHWEST RESEARCH INSTITUTE =
SAMPLE ANALYSIS DATA SHEET |

SAMPLE ANALYSIS DATA SHEET

Sample ID
[calss

Client: Division 20

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Sample Reporting
Analysis Result (mg/L) Limit (mg/l)
Calcium 7.13 ) 0.250
| Magnesium 0.836 0.250
Silicon 12.6 0.125
Potassium 3.96 1
Sodium 78.5 1
Strontium <0.0250 0.0250

Lab Name: Southwest Research Institute

Lab Code: SwRI

~ Matrix: Water

Lab System ID: 262222

Sample ID
I CALA6 |

Client: Division 20

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Sample Reporting
Analysis Result (mg/L) | Limit (mg/L)
Calcium 7.46 0.250
"IMagnesium 0.878 0.250
Silicon 12.8 0.125
Potassium 4.35 1
Sodium 78.0 1
Strontium <0.0250 0.0250
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

- Lab Code: SwRI

Matrix: Water

Lab System ID: 262223

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

" Lab Name: Southwest Research Institute

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 7.28 : 0.250
Magnesium 0.829 0.250
Silicon 12.8 0.125
Potassium 6.21 1
Sodium 79.0 1
Strontium <0.0250 0.0250

© Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

Lab System ID: 262224

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium 7.22 0.250
‘IMagnesium 0.837 0.250
Silicon- 12.8 0.125
Potassium 4.20 1
Sodium 79.8 1
Strontium <0.0250 0.0250

Sample ID

Client: Division 20

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

B B B S

Sample ID
[cauis ]
Client: Division 20
Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3 -
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 262225

Sample ID

Client: Division 20

CALA9

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 6.53 0.250
Magnesium 0.758 0.250
Silicon 12.8 0.125
Potassium 4.48 1
Sodium 79.4 1
Strontium <0.0250 0.0250

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 262226

i

SampleID |
CALA10

Client: Division 20

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Sample Repotting
Analysis Result (mg/L) Limit (mg/L)
Calcium 2.65 0.250
‘IMagnesium 0.487 0.250
Silicon 13.7 0.125
Potassium 4.77 1
Sodium 109 1
Strontium <0.0250 0.0250

ot

BA
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SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Water

_ Lab System ID: 262227

SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Sample ID
CALA411

Client: Division 20
Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 1.24 0.250

[ Magnesium 1.11 0.250
Silicon 25.4 0.125
Potassium 4.57 1
Sodium 172 1
Strontium <0.0250 0.0250

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 2

622188

Sample ID
[calz ]

Client: Division 20

Date Received: 04/25/05

Project No.: 06002.01.242

SRR: 27509

Task Order: 050426-3

Original Sample Spike Spike
Analysis Result (mg/L) | Result (mg/l,) | Added (mg/L) Recovery
Calcium 7.68 99.9 100 92.2%
Magnesium 0.888 93.1 100 92.2%
Silicon 12.7 31.5 20.0 94.0%
Potassium 4.14 95.6 - 100 91.5%
Sodium 71.9 169 100 91.1%
Strontium <0,0250 19.6 20.0 98.0%
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SOUTHWEST RESEARCH INSTITUTE
DUPLICATE SUMMARY

L.ab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: 262217D

Sample ID f
[ catii ]

Client: Division 20

Date Received: 04/25/05
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

Original Sample Duplicate

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

Calcium 7.29 7.28 - 0.00%
| Magnesium 0.859 0.837 2.59%
Silicon 12.6 12.6 0.00%
Potassium 4.84 4.75 1.88%
Sodium 77.2 76.6 0.78%
Strontium <0.0250 <0.0250 0.00%

SOUTHWEST RESEARCH INSTITUTE
LABORATORY CONTROL SAMPLE

- Lab Code: SwRI

Matrix: Water

Lab System ID: NA

. Lab Name: Southwest Research Institute

Sample ID

LCSW - E15H1 / E16H1

Client: Division 20

Date Received: NA
Project No.: 06002.01.242
SRR: 27509

Task Order: 050426-3

Sample True

Analysis Result (mg/L) Value (mg/L) Recovery
Calcium 93.5 100 93.5%
"|Magnesium 93.1 100 93.1%
Silicon 18.7 20.0 93.5%
Potassium 89.8 100 89.8%
Sodium 89.6 100 89.6%
Strontium 19.2 20.0 96.0%

NA- Not Applicable.

v’
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SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Water

Lab System ID: NA

Sample ID
{ PBW -EISH1/E16H1 ]
Client: Division 20
Date Received: NA
Project No.: 06002.01.242
SRR: 27509
Task Order: 050426-3
Sample Reporting

Analysis Result (mg/L) Limit (mg/L)

Calcium <0.250 0.250

Magnesium <0.250 0.250

Silicon <0.125 0.125

Potassium <1.00 1

Sodium <1.00 1

Strontium '<0.0250 0.0250

NA- Not Applicable.

|
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VImtlal Entry — Preparation of Simulated Water (Based on NC-EWDP-19PB Shallow strmg

' P — i V )
chemistry) Stock Solutions with Neptunium Spike Added. R o i N i - - ' N
‘ : /Ffﬁpﬂfqﬂ \en é’? N‘ +"l < 492’#’(/ _g/d"lt‘lh/) 'é;{ Use. tv) I
Personnel initially assigned task: Paul Bertetti and Bradley Werling P , <~
- %wﬁfw Ev‘ﬁefimfﬂ"' 3 ~
Objective: To create stock solutions for use in sorption experiments that already have the neptunium [~ ! . d
added. The usual procedure in previous sorption experiments is a two step process where :
a solution is added to each experimental tube and then the neptunium spike is directly | - O KIO. _7’—
added to the individual tube. This new stock solution is intended to provide a uniform o ! L/ N H M é[ 9 H’. qa!\ uff'Mﬁ{ (Q ﬁK‘D S /ﬂj
amount of neptunium in each experimental tube. ' L,' N },f /\[6 5 "B ¢ ,4 So { v / é 9 6 / > >
Samples - 19PB Simulated water with Ca - 696/14 and 32 x Z ; [ . ‘IL -
. . Wpe t  wxglé
- 19PB Simulated water without Ca — 696/14 and 32 — ST
R Neptunium Spike # 61A (369/095) | 2O —guf b5 | 259 pumeo
eagents eptunium Spike o — Aﬂ)_), =
‘ Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691) i [ lfd WM L Vb/ 'F[T 5 k— ?ﬁm >

: . ot ‘l‘q ge ufq,‘/éf 4‘6@45/ jﬁ@bzfﬂ( el ﬂu?e'f' >
s L//\/ Ffw:. Elled 12 mack with 7Lfmé,/

Supplies: 2 liter polycarbonate bottles ' S

5 mL. Wheaton pipet and tips e
1000 mL glass beakers ; Al AU 6625

Disposable pipet ‘; L‘t é@ / ec/ O‘ y /7'7%; /\/ /’F/\/O:)
Procedure: # \\

A labeled 2000 mL polycarbonate (pc) bottle (without cap) was tared on the electromc — \\
balance. Approximately 5 grams of the neptunium spike was transferred to the 2000 mL

pc bottle using a Wheaton pipet. The mass was recorded. The next step was to add the T \
appropriate simulated water to reach a total solution mass of about 2000 grams. The )
simulated water was initially transferred from the large carboy into a 1000 mL beaker. F_‘ \

The simulated water was poured into the 2000 mL pc bottle from the 1000 mL beaker. I

This process was repeated until the target solution mass was reached. A disposable pipet , ' \

was used to add the final portions to the 2000 mL pc bottle. The mass of the solution was (__ ’ \

Equipment: Mettler PR5002 Electronic balance - sn 1122142733

recorded and the pc bottle was capped.

| ' E €,
This process was repeated for the second stock solution. The Np-237 concentration in i — \ =
Spike # 61A was calculated at 99.9 ppm so the resulting stock solution should have a Np- | ~ ‘

237 of about 250 ppb. , : -
\3{

The stock solution created from 19PB Simulated water with Ca was labeled 19PB Sim-1.

The stock solution created from 19PB Simulated water without Ca was labeled '§ \
Z"

19PB SimNoCa-1 | R E I : \

Sawple 1O M%iﬁf(;;)w@ Np%:lac Solw Tokl Mq,«; Q,) | \
14 P8 Su-| H.97 2009, 65 .
4TB st Noa=| 5,0 2000, 19 ' _ ' o
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pH Analyses of Neptumum Splked Simulated Water Stock Solutlons for use in Experlmental
Solutions. . s

/

Bradley Werling will be performing this task.

Objective: To determine the pH of the neptunium spiked simulated water stock solutions to be
' used in sorption experiments.

. Samples  19PB Sim-1 (696/194)
19PB Sim No Ca — 1 (696/194)

. Reagents pH buffer 4 (Fisher SB98 lot # 041614)

‘ pH buffer 7 (Fisher SB108 lot # 044065)

pH buffer 10 (Fisher SB 116 lot # 044060)

Type 1 water (Barnstead/Thermolyne model D11901 sn1190010979691)

| Equipment: ~ Orion meter 920A (sn 039518)
Thermo Orion combination electrode 8103BN (ID 3G)
Stir Plate

Supplies: Pipet and tips
Stir bar
10 mL microbeakers
Squirt bottle for water
Kimwipes

_ Basic Outline of Procedure

Fresh pH buffers 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH meter.

(using stir plate). The temperature, calibration setpoints and slope were recorded. The

acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction
‘ Manual, 2003.

A 10 mL aliquots (pipet with disposable 10 mL tip) of neptunium spiked simulated waters
were transferred into a 10 mL microbeakers with stir bars. Each aliquot was placed on a stir
plate and then the stir plate was activated. The pH was recorded. pH meter challenged with
one of the calibration standards. The pH and solution ID were recorded. The solutions in the
microbeakers were not transferred back to into the original experimental solution.

/\:ém\p‘ 2] C («l §e+ﬁ_5 %07 7,0/ . , [D05”
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o pH Analyses of Simulated Waters for use in CAL Serles 5 and 6 Experlmental Solutlons

Objective: To determine the pH of the simulated waters to be used in sorption experiments.

. Bradley Werling’will be performing this task. “+ Me/ l‘? o L«ar’(S‘ 6

Initial Entry: 696/170-171

Additional Reagenfs: pH buffer 7 (Fisher SB108 lot # 041088) Note: different lot # from 696/170-

Additional Supplies:

171 initial entry

10 mL microbeakers
Squirt bottle for water
Kimwipes

Basic Outline of Procedure

Fresh pH buffers 4, 7 and 10 (60mL bottles with stir bars) were used to calibrate the pH meter.
(using stir plate). The temperature, calibration setpoints and slope were recorded. The
acceptable range for the slope is 92-102% from page 5 of Orion Ross pH Electrode Instruction

Manual, 2003.

About a 10 mL aliquot of the simulated water was poured out of the carboy into a small glass
beaker. This aliquot was transferred into a 10 mL microbeaker with stir bar. This sampling
step was repeated for the second simulated water. Each aliquot was placed on a stir plate and

o5 ﬁ 10/

then the stir plate was activated. The pH was recorded. pH meter challenged with one of the
calibration standards. The pH and solution ID were recorded. The solutions in the

microbeakers were not transferred back to into the original experimental solution. |
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END oE _S<i ENTIEic. NoTE Book

ENTRIE <oNVTINVED N SN 7/

I have reviewed this scientific notebook and find it in agreement with QAP-001.
There is sufficient information regarding methods used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the

activity.
Qe
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