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The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
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This notebook is dedicated to investigating the roles of ion exchange and surface
adsorption of the uranyl ion onto clinoptilolite and montmorillonite, for analysis
of the solids by XAFS.

Uranyl adsorption onto these minerals is a potential mechanism for retadation of
uranium and thus is important in considerations of radionuclide transport.
Because the mechanism by which uranium may adsorb onto these minerals is
different in different pH solutions, both adsorption mechanisms must be
investigated, to understand their effectiveness, and stability. XAFS analysis
provides insight into surface complexation and the stability of surface complexes.
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Procedure for preparing uranyl-loaded clinoptilolite and
montmorillonite samples for XAFS analysis

Prepared by: Melissa Nugent

Objective:

To prepare samples of uranyl-loaded clinoptilolite and montmorillonite (for each
mineral, one set of samples will be prepared via ion exchange and one set of
samples via surface adsorption) for XAFS analysis at Brookhaven National
Laboratory, to investigate the difference between ion exchange and surface

adsorption. Surface adsorbed samples are prepared at pH 6 and ion exchanged
samples at pH 3.

Materials:
Please see page 15 of this scientific notebook, CNWRA Controlled Copy # 371
for a list of the materials used in these experiments.

Note, these mineral samples and other materials will be used unless otherwise
noted.

Conditions:
Room temperature, 1 g solid per 0.45 L

General Procedure:

1. Prepare a stock solution of uranyl nitrate such that approximately 1ml of stock
solution is required to achieve the desired concentration for 0.45ml of
experimental solution.

2. Prepare 0.45 L solutions via dilution of the uranyl stock solution:

A. weigh bottle, add de-ionized water, record total mass.
B. Add reagants, record total mass.
C. Weight cap and bubblers separately.

3. Adjust pH of each solution to a pH of 3 for ion exchange with HNO3 or a pH
of 6 for surface adsorption using either HNO3 or NaOH. Attach to bubblers
to the bottles and place on gyratory shakers.

4. Check pH periodically. If pH is acceptable (3 for ion exchange or 6 for

surface adsorption), proceed to step 5. If the pH requires adjustment, perform the

adjustment and then return the bottle to the bubblers and shaker. Take two
aqueous samples from each bottle:
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A. Weigh sample bottle and cap
B. Remove sample usmg a plastic syringe. Filter sample into sample
bottle using a 0.45 micron gelman-type filter or a syringe tip filter
(approximately 0.5 to 1 ml may be lost via filtration). Record mass of
sample. Acidify the sample to pH 1.
4. Add solid material. Check pH immediately.
5. Approximately every second day, measure and adjust pH as necessary. Do
not sample. Allow experiment to continue for at least 10 days.
6. Collecting the XAFS sample:
A. Measure pH and take two samples from each bottle, using the
procedure in 4. Let bottles sit, without bubbling or shaking,

15
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approximately 30 minutes.

B. Decant as much as possible into a weighed, clear bottle.

C. Pour the remaining solution and solid into 45 ml centrifuge tubes,
taking care to transfer all solid.

D.  Centrifuge at 10,000 to 12,000 g for 25 minutes, pour off liquid, &
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Sanple ID C¥-1 §tart Date Q7/23/89
Customer CENRA §tart Time 00:24:53
Operator RUGERY Elapsed Time 39 nin
_ 1 Sanple Wt 9.1784 ¢ Qutgas Time 720 ain
Profile BETS Qutgas Temperature 169 ¢

Summary /VM{\/V—'

Surface Area Report

BBY Surface area 167.13 sq.n/g
Correlation Coefficient 9.99982
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Coulter §A 3100 Surface Area and Pore Size Analyzer ‘

Analysis Report

Serial No. v46020
" Sample ID CK-1
Customer CRNRA
~ Operator RUGER?
. Sample Wt 0.1784 ¢
Profile BEYS

Software Version

Start Date

Start Tine

Blapsed Time
Outgas time

Qutgas Femperature

.11

87/23/89
00:24:53

M. Nyaent—

U/L%/QO’I

39 ain”
120 nin

100 ¢

Surface Area Report

BET Surface area

§lope

Iatercept
C_value
Monolayer Volume

Correlation Coefficient

107.13 sq.n/g

8.040655
-8.006026

-1341,

185

24,6129 cc/g (STP)
0.99982

i
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coulter SA 3180 Surface Area and Pore Size Apalyzer
Analysis Report

M.Nuoen -

gerial ¥o.

sanple 1D
Customer
gperator
Sanple ¥t
profile

w46020

(-1
CRERA
HUGERT
8.1784 ¢
BETS

Software Version

§tart Date

Start Time

Blapsed Tine
Qutgas Tine

Outgas Temperature

211 y 'w/\x/)lﬂz |

V) N

87723789
06:24:53

3% adpy

726 ain
14¢ ¢

Isothers Data

Preespace Calculation

§lope

Intercept

Correlation Coefficient

Isothers Data Table

6.083582
-8.006211
1.000¢0

\
\

y
A N

\

Ps/bo Vads cc/q{§7P) Ps anfig Po safig \\
One Point BET Surface Area (Ps/Po=8.3)  107.129 8q.h/g 0. 0080 3600 0.001 181,51 \\
9,000 2,418 0.002 157,53 \
i 0.0000 N 0.024 187,71
talr e s 9.0001 7.656 0,077 781,71
Ps/Po BEY Function Vads ce/g(s1P) o'eee: 10,788 P A,
8.0007 14.210 0.524 757,96
2 i ) aonet? 182 ) 8.0019 17.865 1,431 157,84 \
e ) o .02 9.0053 20.524 5.019 757,92 \
y a-d0zsa: 6. 360 0.0130 22,434 9,833 757,78
gg;g: ' 3‘3“8“ a0 0.0238 21,733 18,022 751,66 \
9. 1000 “22;32 §Z$3§ \ 0.0354 2,660 26.835 157,12 o
81193 0.004768 2046 0.0426 25.136 32.281 757,76 \
1376 ' 4 \ 9.9508 25.629 38,459 797,62 Y
b 0908506 28911 0,959 26,072 44,685 757.82 N
3i§§§ 3'3".‘,‘“ 19669 \ 9.0547 26.360 48.989 151,67 Y
0.1993 e'@gafid 30'153 \ 2.0799 26.660 §3.720 LI N
2.2023 e'ooazgs 33'53« 8.0796 27,036 60.297 157,66
' ' .7 \ 9.1000 27,776 75.754 787,55 \
n 1101 A6 qnt aa 164 781 47 f X\
Interpolated Data \\ .
Ps/Po BEY Function Vads cc/g(StP} | - )
N [V S PRI IFEREE ﬂ// \
\ —— 0.1376 28,971 104.199 787, 44 W\/ \
I \ #1601 29,609 121,232 [TZVS’V
0.0500 0.002006 26,232 FAW() 0.1807 10.153 136.874 AT \
0.0800 9.003226 26.954 v \ 0.1993 10.627 159,993 151,42
0.1200 0.004852 28,103 \ 0.2023 10,722 153,253 757,38 \
0.1600 0.006479 29,401
0.2000 0.008105 30,846 . \




b coulter §A 3100 Surface Area and Pore Size Analyzer 49
1 Coulter §A 310@ Surface Area and Pore §ize Analyzer ) hoalyeis Report
' Aualysis Report M N\JW § M. N u&z\[’
) - /ae
" i e A/ WL lag B serial do. vi602¢ Software Version .11 1(//\’7' ]
= Sarial Ho. V46020 Software Version /%1/ 78y} f f . /VM f/
/ / ]
— | % .o Ch-2 Start Date oy J
sanple 1D Ch-2 Start Date 67/23/89 § B CRKRA Start Pise TRT :
Customer CRWRA Start fime G4:44:37 ) ngntor RUGENTY Blapsed 1"i|e 13 nin \
Operater RUGERT Blapsed Time 73: e ¥ s it 2.2139 ¢ Outgas Yime 128 ain
Sample Kt 0.2139 ¢ Qutgas Tine 20 aie b otile BEYS Qutgas feaperature 190 ¢
Profile BRES Outgas Temperature 166 € Pr \
S _/ \
l summary Taoshers Dat2 '
oo §UR .
: Preespace Calculation \
S Syrface Area Report S T et o \
— BET Surface area 108.97 sq.n/g Tatercept -0.083921 /‘4/—’/ \
l Correlation Coefficient 8.53581 ’ gorrelation Coefficient 1.08000 /W\Vg \
.L___. l/ 1
Coulter §4 3100 Surface Area and Pore §ize Analyzer M Isothern Data Table \
— _ Analysis Report m/-\/L?, . »
ps/bo Vads ce/q(sTR} Ps nafg Po aalg
i Serial Ro. vi6020 Softvare Version .11 1 9.0008 6.000 ¢.00t 748,79 \
— 0.0008 1,013 0.081 755,73 \
| 0.000¢ 4,018 ¢.011 755,83
T Sanple 1 th-2 Start Date 07/23/89 9.0000 6.372 6.0 755.99 \
F___‘Custour CRWRA Start Tiwe 04:44:37 : 8.0001 8.998 0.@93 755,89
Operator AT Elapsed Tine : 33 ain _ 9.0083 11.904 8.252 755,89 \
___Sample Wt 0.2139 ¢ Outgas Time 726 nin » 0.0008 15,107 6.574 155,81
Profile BETS Outgas Temperature 108 ¢ j 6.0021 18.532 1.361 795,75 \
_ | 9.0054 20.545 4,091 155,71
! i ¢.8126 22.799 9,580 755.19 \
[— ) 8.0232 24,124 17,528 785,177 \
Surface Area ReFort : , 0.0339 25.018 25,656 756,04
L — 0.0407 25.502 38.809 756.18 \
| BEY Surface area 108.97 sq.n/g o /[/Q 7 ::::g g::gg 22232 ;:::2 \
[ , \r : . . . .
S1ope 0.039969 Yy o L e 26844 48,542 56,15
~——— Intercept -0.000028 - ‘ 0.8699 21,119 52.819 156,10 \
¢_value 1415773 ST 21532 60.011 156.03
[ - Menolayer Volume 25.0368 cc/g (STR) ~ P O e A e o o RE SRR i 166 U \
' Correlation Coefficient 0.99981 ' Sl o ' Ve a
_ P < VAl \
One Point BET Surface Area (Ps/Po=0.3)  109.15 sq.u/g : ‘ ¢.1184 28,894 89,538 755.9% / \
8.137¢ 29.48% 104,843 156.03
o i J i vl ; B1604 30.143 121,281 756,04 \
Analysis Data "RCELL) ¢.¢¢l970 - : 8.1065 30,678 136.473 75596
I Ps/Po BE? Fumction CEU RN T TE { J [—— 0.9800 : 6.003163% 28:599 $.1997 31,162 150,983 756. 04 ‘ \
¢.1208 0.004768 29,917 0.2025 31.256 153,062 755.9¢
S 0.0485 0.001952 25,988 e 0 1600 S .006367 e =1 \
¢.9563 6.002259 26,431 9.2000 8.007966 ' N f 4
e 0643 0.002561 26.844 — A f T \
4.9699 €.002769 27,118 ‘
¢.0794 ¢.003132 27,532 \
6.1812 0.083974 28.324 3 .
. 0.1184 4.804650 28.894 i \
! 9.1376 0.005412 29,485
! 0.1604 ¢.006339 30.143 4 \
¢.18035 2.007181 . 36.678 3 \
| 8.1997 ¢.008047 31.163 9 ~J
I 9.2025 0.608122 31,256 g
¥
Interpolated Data
| PsiPo BET Punction Vads ¢cc/g{§TP)
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Coulter §A 3100 Surface Area and Pore Size Analyzer

‘
I

M. Nvee

Analysis Report

—

PS—

N
w/t2]q4

peeeee Serial No. w46020 Software Version i
gerial Ko.
Sample ID (4-3 Start Date 07/23/89
[T Custoner CHNRA Start fime 85:43:99 saaple 1D
Operator NUGER? Elapsed tige 37 ain Customer
[T Sample Wt 9.2583 g Outgas Yime 720 ain Operator
! Protile BETS Outgas femperature 100 ¢ gapple Wt
profile
p —

dnalysis Report

coulter §A 3160 Surface Area and Pore Size Analyzer

ol

M. NV eaend—

»l/"??qal

,f")/1/\;,¢/L/L{ﬁ%VC/L'<f/’~

9460120

cK-3
CHiRA
HUGENT
0,2583 ¢
BETS

Software Version

Start Date

Start Time
Elapsed fime
Qutgas Time

Outgas femperature

RN

87/23/89
85:43:09
17 nisn
120 win
160 ¢

b SunRATY %WM

| v

Isothera Data

}w~«w Surface Area Report
|

BBY Surface area

109.91 sq.n/g

Freespace Calculation

A Yo7/

Po umlg

154,
754,
754,
154,
154,
154,
154,
154,
154,
184,
154,
154,
154,
154,
184,
154,
154,

154,
SR

e

754

154,
754,
154,
184,
154,
154,
154,
154,

.82

(rerage The 2 resudys
Q7.4

) O §.97

1O 9.9

Avtvage & (08 LT " Ve,
L4 U AY \‘

55

13

54
§2

61
53

45

; Correlation Coefficient 6.99980 §lape 2.03611
— Intercept -0.086347
. Coulter §A 3100 Surface Area and Pore Size Analyzer torrelation Coefficient 1.,9640¢
- Analysis Report
- Isotherm Data Tahle
L. Serial No. ¥46020 Software Version .11 A
! ' ,.\/l/ / Ps/Po Vads cc/g(stR) Ps unilg
me“ Saaple ID CK-3 Start Date 87/23/89 9.0000 6.008 0,001
bowme CuBtOMET CRERA Start Time 05143109 9.0000 1.666 0.004
Operator NUGENT Blapsed Time 37 min 4.0000 3.329 8.016§
r““” Sample Wt 0.2583 ¢ Outgas Time 720 win 4.0680 §.273 6.031
! Profile BRTS Outgas Temperature 160 C 9.0001 7.452 2.078
rmm»« 8.0002 9.877 9.179
| §.0004 12.567 9.329
— 6.4009 15,5258 9.649
t
| Surface Area Report 0.0021 18,715 1.558
. 4.0049 20,9583 3.740
'\ BBY Surface area 169,91 sq.n/g ,4r’“'f”// :.:;ii 22.187 8,537
. 165 16,137
e §10P 0.039637 b//’)(\/r\,/7,~\,J-” ) 0.0314 15,954 23.665
Totercept -8.000036 J 10979 25,513 28,601
[ C_'alue -1085_826 0-945a 26-014 34.124
i Mopolayer Volume 25.2924 cefg (STR) // 0.4527 26,455 19,733
preeeee Correlation Coefficient 0.99980 - 8.4603 16,866 45,435
| // 0.0656 .43 49,43
" One Point BRY Surface Area (Ps/Po=0.3) 110.15 sq.a/g M{ Ay RREL LR age
1 o knalysis Data ASJ\
Ps/Po BEY Function Vads co/g{8TP) P:T L .
— 21,789 6¢.278
¢.0527 0.402181 26,455 cgkl) e 71451
JR— 8.0603 #.002388 26.866 J— 7.055 R 87.97%
¢.0500 ¢.00194% 1. 29,874 . i
L0656 0.40258¢ 27.143
— g o:94 0 oez?gs 2,339 §.0800 6.003134 211 19,135 g1
T ! Ch0119 ‘ T ba1200 0.004720 75.891 29,830 105,607
8.0799 9,003124 27,789 0'1600 9.006305 30,208 10,562 125,087
! - 3'f?§Z 3'3333?2 32'232 T e 8.007891 31.682 16,903 t:g.g::
| ' ) o 31414 . ‘:é;;,
[ e.11%8 0.004624 29,195 — 31,510 152.196
| ¢.140¢ 8.085456 29.830
po 9.1658 8.006561 30.582
0.1784 9.007829 36,903
T 6.1989 0.007961 3414 -
—— 9.2017 9.008020 11,510
b 1REETPOlatEd Data
. Be/Ban. .PEF Runantian Tade aniglQED}
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Plvtions Covrdhaved

Prepare ~3 ml for analysis. Dilute as necessary. PQ Aremed 19‘7 Melas a
shouid be ~ 10 ppm????

Sample U sample

Name

cieA2
cieA3
cieA4
csaAl
csaA2
¢saA3
csaA4
cmieAl
cmieA2
cmieA3
cmieA4
cmsaAl
cmsaA2
cmsaA3
umsaA3
umsas4
umieAl
umieA2
umieA3
umieA4
cied3
cied4
cied5
cied6
cmied3
cmied4
cmied5
cmied6
umied3
umied5
umied6
cieEl
cieE2
cieE3
csaEl

- ¢csaE2

#

u2

u3

u4

us

ub

u7

u8

ul0
ull
ul4
ul5
ulé
ul?7
ul8
ul9
u20
u2l
u23
u24
u2s
u26
u27
u28
u29
u30
u3l
u32
u33
u34
u37
u3g
u39
u40

u4l.

u42
u43

o~ 4/6 (2490

Nud»d

Mass Mass Mass
Bottle+cap B+C+ B+C+S+ paut!
sample dilution V 8( / s
ampnl Mel2ovo
Aada2 44457 | ©.G8493 4.5¢¢7
4.008( 5052¢ 9.2.849
40423 5. 4713 9.5099
41613 5. 880¢C q.pla4
+ 0534 G537 1.2934
L oz ¢. 2740 2. 8989
4.i30q9 & 444¢ £.1800
4 0145 56963 4.6924
L. 0724 b.1502 q. 2419
Ad.0526 5. 2420 ¥.2308
40412 40452 &. 2897
40601 +.0194 T 922832
k0448 £.7429 4.067F
4.0504- 4.91172 §.5820
4. 0303 .2.57 3 4493
4 o84 p.d2L4 Q. o772
4.033¢ g 743 9.244¢€
40453 £ 0338 3.¢s6&
40639 L . 0720 Q.z2202
4026 6-LLL? Q.222 |
4013494 S. 04 B, 2472
4. 05 AC 5.0449¢ QBB
4.0T7G 56687 G.2773%
A C303 .i1559 574
A.0653 g 048 .9¢64¢
4.0.84 L 3568 §.6859
4.0p70 5244 9.2582/
404272 B b, 0561 q.292|
£,0275 50233 %1972
4 045 ¢ 60532 % 2518
4. 0382 ¢e329 8715
4o429 5. 7942 9.0252
4. 044% c-0524 q.0592,
4 b33 7.07134 %. (533
4 .\4A45 70504 4,547
41484 g 1089 2.9840

- 4

A

cieE3 u44
umieE1l u46
umieE2 u47
umieE3 u48
umsaE1l u50
umsaE2 u51
umsaE3 u52
cieF11 u53
umieE22 u55
umieE21 u56
cieF12 u58
cieF13 u59
cieF21 u60
cieF22 u6l
cieF23 ub2
cieF31 ub4
cieF32 u65
cieF33 u66

Pﬂ'fwl?y M.Nuget, g fpsvo ZZ§ '
Mass Mass Mass ‘
Bottle+cap B+C+ B+C+S+Gmgl Z/L 1
sample dilution S
!
4 6354 8 qoz, +——— Noneadded ...__._......._......_..t
4oS3¢ £.0549 $905% !
40125 7.8154 4.2631 "
4 0t2q 2250 [0 ACLE —
4.c118 6930 ¢ g.e il R ———
4.c480 2.9% 30 9.2077 ‘
4. 0544 5. 7547 ——nomead deell.
4.014 55322 G.0G04
4.0340 C.aA8€y £.823¢
4.0441 €-0310 §.9148
4.(47¢ 6145t S.41n
£ 042 c94602 2 8697
405493 5.5097 $.853 8
4.0849] 4 (04! 86317 S ——
41453 7.165¢ sq804
404 7% t.ox 5% S .LE2E
togz5 4. 1022 £.3C27
4.031€ 70401 S NG2
——
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Rosu s reciewacd 47192000

Ifl 2 CD\AQQ‘AZ&L.Q :
a

WU ppu, Mase Macs Rotle +
ICP 0 £ shumdard Bb“‘HefCﬁ? d apt Stomderd
Samplett]  (appmx.) &=9) (q)
49 5 4.03]| S. 4879 =wess stondord
} Uz 1o 4,024 40031 ‘
| i3 3 40015 Q.62
; U2z 7 4.0269 93217
' U35 12 40420 q. 4078
Uzp Lo 4. 042 q. 2445
U4s” 3 4 .04l 9. o g
U49 7 4.044) 9.0142
| Us4 12 A . 048g 9.5582
| us7 g S 4420 4.4 31
| Ut3 7 Aoea s 9.211¢
Ue? 3 4.,0285 G.00qy
Ut [0 4 0558 9.99(8
ubq g 4,064 q 4947
U7 2 | 4 063 \g QUozg4

Lab Name:

Lab Code:

Matrix:

Work Order:

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute

SwRI
Water
17668
Lab
Sample ID System ID
Ul 141584
u2 141595
u3 141606
U4 141617
uUs 141628
Us 141639
u7 141650
us 141652
U9 141653
ulo 141585
Ull 141586
u12 141587
Duplicate result 141587
RPD 141587
Spike result 141587
Spike added 141587
Recovery 141587
Ui3 141588
Ul4 141589
Uls 141590
Ulé 141591
ui7 141592
Ul8 141593
ul9 141594
-U20- 141596

RL = Reporting Limit.

SOUTHWEST RESEARCH INSTITUTE

Silicon
Result (mg/L)
<0.02
<0.02
2.82
343
<0.05
<0.05
4.67
524
<0.05
<0.05
<0.05
<0.1
<0.1
0.00%
19.9
20.0
99.7%
<0.05
6.59
3.60
<0.05
<0.05
3.78
4.61
424

Client: Division 20

Date Received: 04/07/00

Project No.: 20.01402.871

Silicon 4 Uranium
RL (mg/L) 2 Result (mg/L)
0.02 <0.08
0.02 4.89
0.05 4.02
0.05 5.24
0.05 4.40
0.05 5.17
0.05 0.280
0.05 0.363
0.05 5.98
0.05 726
0.05 8.06
0.1 12.5
0.1 12.7

- 1.79%
- 32.1
— 20.0
-—— 97.8%
0.05 3.76
0.05 0.871
0.05 0458
0.05 478
0.05 5.82
0.05 0.201
0.05 1.01
0.05 1.15

Uranium
RL (mg/L)
0.08
0.08
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
04
0.4

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

LT TR
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A 102 D

,...____............ Lab Name:

} Lab Code:

: Matrix:

' Work Order:
——

TS———

;

SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute

SwRI
Water
17668
Lab
Sample ID System ID
U21 141597
u22 141598
U23 141599
U24 141600
U2s 141601
U26 141602
u27 141603
U28 141604
U2¢9 141605
U3o0 141607
U3l 141608
u32 141609
U33 141610
U34 141611
U3s 141612
Duplicate result 141612
RPD 141612
Spike result 141612
Spike added 141612
Recovery 141612
U3é6 141613
U37 141614
U38 141615
U39 141616
U40 141618

RL = Reporting Limit.

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Silicon
Result (mg/L)
<0.05
<0.05
<0.05
5.44
6.49
1.28
0913
3.80
5.40
3.23
3.09
9.32
9.72
1.54
<0.1
<0.1
0.00%
19.9
20.0
99.7%
<0.05
5.26
5.95
<0.05
1.75

Silicon .

RL (mg/L)
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1

Client: Division 20
Date Received: 04/07/00

Project No.: 20.01402.871

Result (mg/L)

&

Uranium

7.77
8.54
9.87
439
6.98
17.8
12.9
25.0
39.1
4.49
441
12.5
12.9
13.4
13.8
13.8
0.37%
332
200
97.0%
12.0
223
269
11.4
8.07

Uranium
RL (mg/L)
0.2
0.2
02
0.2
02
02
02
0.2
0.2
0.2
0.2
0.2
02
0.2
0.4
0.4

Lab Name:
Lab Code:

Matrix:

Work Order:

Lab Name:

Southwest Research Institute

SwRI
Water

17668

Sample ID

U41

U40

U43

Ud4

U4s

U46
Duplicate resuit
RPD
Spike result
Spike added
Recovery

U47

u48

U49

uso

Ust

uUs2

Us3

Us4

uss

uUsé

us7

Uss

us9

U60

Lab
System ID
141619
141620
141621
141622
141623
141624
141624
141624
141624
141624
141624
141625
141626
141627
141629
141630
141631
141632
141633
141634
141635
141636
141637
141638
141640

RL = Reporting Limit.

SOUTHWEST RESEARCH INSTITUTE
‘ SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute

Silicon
Result (mg/L)
5.83
<0.05
1.14
5.08
<0.05
<0.1
<0.1
0.00%
19.2
20.0
96.2%
3.78
6.38
<0.05
<0.1
1.40
428
<0.05
<0.1
4.58
<0.1
<0.05
2.54
5.93
<0.1

Silicon
RL (mg/L)
0.05
0.05
0.05
0.05
0.05
0.1
0.1

0.05
0.1
0.05
0.1
0.05
0.1
0.05
0.1
0.1
0.1
0.05
0.1
0.1
0.1

Client: Division 20

Date Received: 04/07/00

Project No.: 20.01402.871

Uranium
Result (mg/L)
19.6
9.68
2.14
24.6
. 378
13.5
134
0.57%
332
20.0
98.2%
14.8
213
8.29
10.5
3.57
3.75
6.67
14.1
10.8
13.6
5.95
6.28
15.6
8.34

Client: Division 20

Uranium
RL (mg/L)
02
02
0.2
0.2
02

0.4
0.4

0.2
04
0.2
0.4
0.2
0.4
0.2
0.4
0.4
0.4
0.2
0.4
0.4
0.4
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M. N agat—
Soneple List/chann of costod., Coe the 4/ 19/ 200D

ES—
‘ . Lab Code:

SwRI
Water
17668
Lab
Sample ID System ID
U6l 141641
u62 141642
U63 141643
uU64 141644
U6s 141645
U66 141646
u67 141647
Ué8 141648
Duplicate result 141648
RPD 141648
Spike result 141648
Spike added 141648
Recovery 141648
U69 141649
u7o 141651
LCSW-DI12AT1 ~
True Value -ee
Recovery —-
LCSW-D12M2 e
True Value -
Recovery —
LCSW-DI3AT1 -
True Value -
Recovery o
LCSW-DI13AT2 -
True Value -
Recovery nem
PBW-DI2ATI -
PBW-Di2M2 -
PBW-DI13AT1 -
PBW-DI13AT2 e

RL = Reporting Limit.

Silicon
Result (mg/L)
1.40
4.56
<0.05
<0.1
0.681
3.96
<0.05
<0.1
<0.1
0.00%
19.8
20.0
99.1%
<0.05
<0.05
2.00
2.00
100.0%
2.11
2.00
105.5%
2.04
2.00
102.0%
2.05
2.00
102.5%
<0.01
<0.01
<0.01
<0.01

Silicon
RL (mg/L)
0.1
0.1
0.05
0.1
0.1
0.1
0.05
0.1
0.1

0.05
0.05

0.01
0.01
0.01
0.01

Date Received: 04/07/00

Project No.: 20.01402.871

Uranium
Result (mg/L)
8.03
14.2
8.36
9.23
10.2
1.42
3.69
124

= 124
- 0.19%
315
200
95.7%
5.99
3.66
2.06
2.00
103.0%
2.08
2.00
104.0%
2.02
2.00
101.0%
2.04
2.00
102.0%
<0.04
<0.04
<0.04
<0.04

Uranium
RL (mg/L)
0.4
0.4
0.2
0.4
0.4
0.4
0.2
0.4
04

0.2
0.2

0.04
0.04
0.04
0.04

k;!‘ nvocle e

;f.’é‘o Pa& 21

SS2IPPY/AWEN UMD

Recorved by (Sgnetarsy.
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