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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
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.

One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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Calcium calibration curves in Potassium matrix

20 ppm Ca was CA2© (HCH/Z>

1% LaClwas  420/193
30 ppm Kwas  K.30 (H‘W/Z)

 Calcium calibration curve with 3 ppm K

|
Reiesamsemaaw—,

Volumetric pipets were used to transfer all solutions in the 0.5 mL to 25 mL volume range
% LaCl is w/w with a final target concentration of 0.1%

(e — | SolnID | Target | Final Vol (mL) of Vol (ml) of Vol (mL) of
| 50 pom (q_Solul = Lsbeled c@5C | Conc of | Vol (mL)| 20 ppm Ca 1% LaCl 30 ppm K e
— Ca (ppm) T
ded 5wl (vol gy o€ 1007 o o [o0m( el L7290 T T 25" e [
—QCH’M cn/l(\/ cisfo}(scx 3 \mq@b wm\ quvld()o(‘e wq’he"\ CZ3A > 50 ?}, 55: ? L
— CadA 1.2 50 N1 5 5 e
| X pom C4 Selnl o [bel CHIS gagﬁ 8-‘2* 15000 [ ’5/ S —
W s R a - [ d 10
i (A@/LH'{)L? il e - =
: qure S/m(, e 7 J(B < ICUmL U‘o’ ‘F\/Qf‘é AA sensitivity check L
l VIV’J\ o) Q‘{'@CL 4@ ,fnq,r{L wr('[\ V\qv?oQo(‘6 Ll)'{(‘t\l\ S
Calcium calibration curve with 0.3 ppm K
% {om( Ce@aQFeD [00("394\\“ Loy . Z/a H’/\/O; .~ Soln ID | Target Final Vol (mL) of Vol (ml) of Vol (mL) of
It (o Conc of | Vol (mL)| 20 C 1% LaCl 30 K E—
I PLEODY, Lot R-JUOCH | rec Ylifoz, cpen VUL G| VML) 20ppm Ca a ppm —
o CalB 5 100 25" jo LO —
,A N L holed k3o Ca2B* 4 50 10 § 05"
Soppu B Soln | lsbeled k3 Ca3B | 2 50 En Ps s
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Hz\d 3l (vl el ) 2 19000om V~ "o 4 loowl CasB | 0.4 50 | 3 o5 S
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* AA sensitivity check
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Potassium calibration curves

All final volumes were 50mL (volumetric flasks)
Volumetric pipets were used to transfer all solutions in the 0.5 mL to 25 mL volume range

% LaCl is wiw

'\ %la o (H2Lofi9%)

10 ppm Kwas IO (‘(10/2,)

1% LaClwas 1% LaE4. [L[zcﬁ/[q;f)

50 ppm Cawas ( A5 [HCILI/ZD
(5 qsay(2)

15 ppm Ca was

Potassium calibration curve with 5 ppm Ca

, 7
S

AA analysis for calcium and potassium of Ca/K binary solutions
with zeolite

The calcium and potassium concentrations of the
calcium/potassium binary solutions with zeolite was to be
determined using AA. Dilutions would also be required in order to
bring the analyte concentrations into the calibration curve range
(0.2 to 5 ppm Ca and 0.1 to 2 ppm K). The solutions analyzed were
14 sample solutions ( 4zo /199 ) and three reference solutions

s (( H?,ﬁ/ 1%8). All three reference solutions were analyzed for

calcium. Two reference solutions were analyzed for potassium.
One reference solution contained no initial potassium. Therefore,
this solution was not analyzed for potassium.

Matrix effects were a concern since the concentration of both
cations varied. The calcium and potassium target concentrations

were known for each solution. Samples were diluted in order to

‘ Target | Target Target b bring the analyjte concentrations into the'calibration curve range.
1 somn 1D | concof l concof | concof | Vol (mL) of | Vol (mi) of | Vol (mi) of 1 The concentra’upn of the non apalyte cation was also calculate(.i in
k (opm) JLact (%)) ca (ppm) | 10 ppm K | (1% Lacl) | 50 ppm Ca . ] order to deterrnlge the approprlate curve matrlx. Table 1 contains

1A > K 3 7 e r= target concentrations for undiluted and diluted samples.
: ?gﬁ 016 81 g ; Z_’ ; 5{ An initial AA sample prep scheme was based on the information
f*—“‘“"" oA 28 > = > o= TE | from Tab}e 1. Three different DFs would be u.sed: 20, 50 and 500.

KEA 0'2 0' 1 5 i = — i Two.calcmrn cal curves would be prepared with various potassium

KEA 0'1 0'1 5 @, 5/ 2 e matrix concentrations: 3 ppm and 0.3 ppm. Two potassium cal

- TRTY . curves would be prepared with various calcium matrix
AA sensitivity check y concentrations: 5 ppm and 0.15 ppm. Table 2 contains the scheme
. a o‘l_/ . . .
—————— Potassium calibration curve with 0.15 ppm é€ SR ;%i;}sl:isziciggllyz?;lym. Table 3 contains the scheme for the
b Target | Target Target
oo | SoInID | Conc of | Concof | Concof | Vol (mL) of | Vol (ml) of | Vol (ml) of
: k (ppm) JLaCl (%)] Ca (ppm) 10 ppm K (1% LaCi) § 15 ppm Ca \
K1B* 2 0.1 0.15 o Eal S ~_
1 K2B 1 0.1 0.15 5 5 ~_

e | K3B 0.6 0.1 0.15 3 g

K4B 0.4 0.1 0.15 z 5 \ /7.

K5B 0.2 0.1 0.15_ / 5 3
| k6B | 0.1 0.1 0.15 5,5 5 Z’g&,

U
S— —
P o~

| A ~.
| T T—
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TALE

i« H’oz— 02 | Calcium Analysis
‘ ¢ - ] Sample Dilution Factor Cal Curve Matrix
Lovi Bl y\)‘f}ﬁg ID DF50 3 ppm K 0.3 ppm K
i /“‘ cssnsnd Y
 TaBLE] 2 Yos Yes
Sample [Target Conc Target Conc| Caconc K Conc | Caconc K Conc | Cs conc K Conc ) 3 izz \;Z:
| ID Ca (ppm) K (ppm) DF50 DF50 DF500 DF500 DF20 DF20 T 5 Yes Yes
| 6 Yes Yes
| 1 19.27 353.38 0.39 7.07 0.04 0.71 0.96 17.67 7 Yes Yes
! 2 39.38 314.16 0.79 6.28 0.08 0.63 1.97 15.71 8 Yes Yes
---—- 3 59.01 275.85 1.18 552 0.12 0.55 2.95 13.79  — 9 Yes Yes
! 4 77.42 239.94 1.65 4.80 0.15 0.48 3.87 12.00 10 Yes Yes
| 5 9422 207.15 1.88 414 0.19 0.41 4.71 10.36 1" Yes Yes
— 6 116.19 164.29 2.32 3.29 0.23 0.33 5.81 8.21 et 12 ies i::
f 7 134.44 128.69 2.69 2.57 0.27 0.26 6.72 6.43 ] 13 Y:: Yes
i 8 149.36 99.57 2.99 1.99 0.30 0.20 7.47 4,98
| S———
9 164.93 69.19 3.30 1.38 0.33 0.14 8.25 3.46 Reference Soln
gmm 10 176.52 46.59 3.53 0.93 0.35 0.09 8.83 2.33 et | Xi,Ca (0.005N) Dilution Factor Cal Curve Matrix
i 11 185.00 30.05 3.70 0.60 0.37 0.06 9.25 1.50 CaCL-KCL DF50 3 ppmK 0.3 ppm K
o 12 191.07 18.20 3.82 0.36 0.38 0.04 9.55 0.91 T
— 13 195.28 9.98 3.91 0.20 0.39 0.02 9.76 0.50 e 0.3 Yes Yes
14 198.05 4,58 3.96 0.08 0.40 0.01 9.90 0.23 0.6 Yes Yes
— 1.0 Yes Yes
Ref Soln ]
i Xi,Ca Target Conc Target Conc [ Caconc K Conc | Caconc K Conc 7‘4—9 L [7/ ;
| CaCL-KCL Ca (ppm) K (ppm) DF50 DF50 DF500 DF500 . 4
— 1 Potassium Analysis
: Sample Dilution Factor Cal Curve Matrix
— 8-2 1620612 ?ggz ;-ig g‘g 8-;121 8-2? ID DF20 DF50 DF500 5ppmCa | 0.15 ppm Ca
A 1.0 200.4 0 4.01 0.00 0.40 0 1 Yes Yes
2 Yes Yes
3 Yes Yes
4 Yes Yes
5 Yes Yes
‘ 6 Yes Yes
; 7 Yes Yes
\ 8 Yes Yes
9 Yes Yes
\ 10 Yes Yes
‘ 11 Yes Yes
: \ !Z(' 12 Yes Yes
y D: 13 Yes Yes
I < ] 14 Yes Yes
//&
t v Reference Soln
| Xi,Ca (0.005N) Dilution Factor Cal Curve Matrix
| \ CaCL-KCL DF20 DF50 DF500 5ppmCa | 0.15ppm Ca
\ 0.3 Yes Yes
| 0.6 Yes Yes
| 1*

* Not analyzed for K since no K present in original solution
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‘ 020 0067 OOLY  S63 otk 0.0L7 5o | o5 | 0om o oom  oom  ohe [ oowz —
5 560 0.05% 2,055 5057  pof ] .05 Sr6 025 ] 0010 0010 0010 0010 0.010 0.01
< ! et Data from Scientific notebook 49471
g 5360, 0082, Y2 60Uy o004 Ao S—
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Sr Calibration Curve (1% La wiw)

cot B
0.300
y = 0.0424x - 5E-05
2 _
o 0.200 1 R? = 0.9999
Q
| =4
[
£
(=]
[}
Kal
< 0.100 -
0.000 : :
0 1 2

Sr Concentration (ppm)

Calcium Concentration in

Ca-K ion exchange solns (420/188 + 189)

Ca Curve A Data (494/9) with 3 ppm K and 0.1% LaCl

17

Solution | Ca Std Absorbance Average
1D (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance

CalA 5 0.329 0.330 0.331 0.331 0.332 0.3306
Caz2A 4 0.268 0.269 0.269 0.271 0.270 0.2694
Ca3A 2 0.136 0.136 0.137 0.136 0.137 0.1364
CadA 1.2 0.083 0.083 0.083 0.083 0.083 0.083
CabA 0.4 0.028 0.028 0.028 0.027 0.028 0.0278
CabA 0.2 0.016 0.015 0.015 0.015 0.015 0.015

Ca Curve A Data (494/9) with 3 ppm K and 0.1% LaCl

0.400

y = 0.0661x + 0.0027

0.300 + R? = 0.9998

0.200 -

Sr Data from Scientific notebook 494/1

Absorbance

0.100 -

Solution Dilution
D Factor Trial 1 . Absorbance _ . Average 0.000 : ; , :
ST =2 ria Trial 2 Trial 3 Trial 4 Trial 5 Absorbance 0 1 2 3 4 5 6
C
S EEIRCT - 0'099. 0.099 0.099 0.099 0.098 0.0988 - Ca Concentration (ppm)
rCl Ci 0.0QOSN 1.0Esr sample aliqout (420/161) was taken before the stock
solution was spiked with radioactive Sro0 (420/174) -
Calcium cal curve A with 3 ppm K
Solution Dilution Average K
D Factor Absorbagnce c K Ca Data (494/9+10) for samples analyzed on cal curve A (3 ppm K)
» dc')lnc (ppm) Con.c (ppnl) Solution Dilution Absorbance : Average
ST ilute soln_| Orig soln 1D Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial5 | Absorbance
. oC| ?0 . 0.0988 2.33 47 1 50 0.030 0.030 0.030 0.030 0.030 0.0300
Calculated by multiplying the concentration of dilute solution times the dilution factor g gg 8'823 8'822 o.ogg g'ggg g'ggg g'gggg
. . 0.0 X . X
4 50 0.116 0.117 0.116 0.116 0.117 0.1164
5 50 0.152 0.152 0.152 0.152 0.152 0.1520
_ : 6 50 0.178 0.178 0.177 0.178 0.178 0.1778
) : g 7 50 0.192 0.192 0.191 0.193 0.192 0.1920
Té\k\ff(( Caovig ‘FW S [V\ Wy 9 us, ? PDM ( HCK’/F]f) 8 50 0.208 0.209 0.208 0.208 0.208 0.2082
\ v vy ’ 9 50 0.227 0.227 0.226 0.225 0.226 0.2262
R0.3 50 0.079 0.079 0.078 0.078 0.079 0.0786
\ R0.6 50 0.156 0.156 0.156 0.156 0.157 0.1562
\ Ca Summary Data for samples (494/9+10)
Solution Dilution Average Ca Ca
ID Factor Absorbance | Conc {ppm) | Conc {ppm)
N\ dilute soln | Orig soln*
/ 1 50 0.0300 0.41 20.7
~— Q 2 50 0.0590 0.85 426
» 3 50 0.0976 1.44 71.8
ST 4 50 0.1164 172 86.0
5 50 0.1520 2.26 113
6 50 0.1778 2.65 132
7 50 0.1920 2.86 143
8 50 0.2082 3.11 155
\ 9 50 0.2262 3.38 169
S R0O.3 50 0.0786 1.15 57.4
\ R0.6 50 0.1562 2.32 116

*Calculated by multiplying the concentration of dilute so

ution times the dilution factor
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Calcium Concentration in
Ca-K ion exchange solns (420/188 + 189)

Ca Curve B Data (494/10) with 0.3 ppm K and 0.1% LaCl

Calcium Concentration’in
Ca-K ion exchange solns (420/188 + 189)

Solution | Ca Std Absorbance Average :
ID (ppm) |° Triat1  Trial2  Trial3  Trisl4  Trial5 | Absorbance Ca Curve C Data (494/12) with 0.3 ppm K and 0.1% LaCl
CalB 5 0.332 0332  0.331 0.330 0.332 0.3314 Solution | Ca Std Absorbance Average
Ca2B 4 0.265 0.269 0.266 0.266 0.266 0.2664 ID (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
Ca3B 2 0.134 0.135 0.136 0.135 0.135 0.1350 Ca1B 5 0.350 0.350 0.350 0.350 0.350 0.3500
CadB 1.2 0.082 0.082 0.082 0.081 0.081 0.0816 Ca2B 4 0.284 0.282 0.284 0.285 0.284 0.2838
CasB 0.4 0.027 0.027 0.027 0.027 0.027 0.027 Ca3B 2 0.143 0.142 0.143 0.143 0.143 0.1428
CabB 0.2 0.014 0.014 0.014 0.014 0.013 0.0138 oo | Ca4B 1.2 0.087 0.087 0.087 0.087 0.088 0.0872
Ca5B 0.4 0.029 0.029 0.029 0.029 0.029 0.029
hoscmsserenns | CaBB 0.2 0.014 0.014 0.014 0.014 0.014 0.014
Ca Curve B Data (494/10) with 0.3 ppm K and 0.1% LaCli
0.400 (r?,a Curve C Data (494/12) with 0.3 ppm K and 0.1% LaCl
i 0.400
y = 0.0662x + 0.0013 |
0.300 R? = 0.9999 y =0.0701x + 0.0016
i 2 -
8 ; 0.300 J R? = 0.9999
© E
£ 0.200 ] §
a : &
< ] -g 0.200 -
0.100 : 2
k <[
0.100
0.000 . : ‘ : , 4
° 1 2 : ¢ ® 6 0.000
Ca Concentration (ppm) 0 1 2 -3 4 5 6
Ca Concentration (ppm)
Calcium cal curve B with 0.3 ppm K 1
J
Ca Data (494/11) for samples analyzed on cal curve B (0.3 ppm K)
Solution Dilution Absorbance Average :
ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial & Absorbance 3 . .
70 50 0,240 0.239 0.240 0.240 0.240 5.2308 4 Calcium cal curve C with 0.3 ppm K
24 0.247 0.247 0.2474 i
1; gg gfg:* 8%2 0§a7 na na na i Ca Data (494/12) for sample analyzed on cal curve C (0.3 ppm K)
13 50 0.258 0.26 0.26 0.259 0.259 0.2502 Solution | Dilution Absorbance Average
14 50 0 26 0'26 0.262 0.260 0.259 0.2602 ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
R1.0 50 0.263 0.263 0.263 0.264 0.264 0.2634 12 50 0.261 0.261 0.261 0.263 0.262 0.262

*Absorbance outside calibration range. Suspect problem with dilution. Redo dilution and analyze.

Ca Summary Data for samples (494/11)

Solution Dilution Average Ca Ca
D Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln | Orig soln*

10 50 0.2398 3.60 180

11 50 0.2474 3.72 186

12 50 na na na

13 50 0.2592 3.90 195

14 50 0.2602 39 196

R1.0 50 0.2634 3.96 198

*Calculated by muttiplying the concentration of dilute so

ution times the dilution factor

Ca Summary Data for samples (494/12)

——

Solution Dilution Average Ca Ca
ID Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln Orig soln*

12 50 0.262 3.71 186

*Calculated by multiplying the concentration of dilute sol

ution times the dilution factor

*Absorbance of initial dilution outside calibration range. Suspected problem with dilution.
Ran new dilution on new curve.
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1’ lg JL /. Summary data for Calcium AA analysis of Ca-K solns

Sz rglyze. zﬁnﬁ/ £ reng- S O 000 S (allo/lry

ot T B , , :

Souton Wieasured il Esimates o G2 - , i J/@A’%f éfzﬁ&vm/ nlo Ao it W@JL{/'—
ID Conc (ppm) running experiment . v" 5”[“5 é/%iéf % %/{F W l/ﬂ/LgM . . 4
1 21 19.27 18 _@¥e (Mw\ ¢ ﬁﬁ’rl; 4 “
2 43 39.38 ‘

(o) , 7 , : p
: z e (021N O N2 KT st Ledetion - tov ol of 0:0/77]
4.22 ’ 7

g Eag 1916.19 S m - 50’{"/‘5‘ WW M\/ e M M%C’Ao le/cd.
7 143 134.44 MW ( / . . . ,
8 155 149.36 C MQ 3 ‘8;/ Q"'?"’L . o %-Z/ (91%77 Mé]"?@’ﬂd (P27 mﬂgﬁ
9 164.93 vou & - ‘ ; ‘ o

10 80 176.52 / ZW/% 007 £ Sl gl e o

11 186 185 LffiLf i7 +0 lq

12 186 191.07 A } o -

1 o 19526 00/ M KT std- L 0//7 X /O mf

28:2 15176 16206.12 J o a4

R1.0 198 200.4

Ca-K solutions from 420/188 and 188

Measured values from 494/9 to 12

2.

[296 _ppm oy [P:00005/77 1 Q-0lmpy 05 mf

Initial estimates provided by Bobbly Pabalan / oD M
\\ 3-9) _ppm o O-090] /] s 00) _xX__/mi
\ ) oD 1
\\ 782 FPPm ¥ o000 2 /7] . o-omx 2ml

S /569 zpm or 0004 ]t 0-0l0X 4yl

A Jov ml

AN

;\Q‘Cx 23: 496 _pem 7Y 00008 /) : o-0lmX &l

//'\ oo my

.

\\ 3% ) pPhm o 0O-00/ /) : 00/ 1) X_Jord

/0 Y

ol o Pixbwie 26 [, 2 4 3 e dilited o J0 U

I ml s é;ﬁ@&wmﬂ Qolutim ceo waged £-

dilided o o pd  hee  fo  aprall cembl aszc.
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0L st FLr- )
Weight K- T Volume ///57//02 E | 7 &W/Zé '/Nﬁ&/ (& Yra W . /A/)/ o0/
CMi})éth eog e zeol. to use | soln. touse | Calc. K | Calc. K ~ 7/ < 221 QXC@% &{éi/z/lmﬁ
aK-0005" aj (gm) (mi) opm,| : q
pm,| ppm.,f Meas. K ppm, f ~
- /@g i 2 T ; ' »
1 1 0.1507 25 L ] SN y‘d?’ G sda ‘ Shtng
0 1923 | 54.5 A fubion {@/N
2 1 0.1473 f Lowas| | ;
50 0 18.8 480 %% - - . 200 Py oy 005 7] 24" X (o hd
3 1 0.1162 50 0 ‘ e
. 18.53 435 L ¢ i 7y ’ : 200 ML
) 1 T A I g _olitirong et radle  gmm 200 PP
] :
1 0.10428 100 0 16.64 3l ] [oD PP ! 200 PP xS0 pd
6 1 0.2039 250 0 15.61 2¢-1 /o0 ¢
7 1 0.1447 250 0
: 13.85 2«
8 [-] S0 ppm 4 2q0 PP X 2500
1 0.1158 250 0 12,56 18 7 12D 2l
9 1 0.166 500 0
- 10.59 /4. 3
10 1 ~ B e — Weight K- Volume - |Ist trial 2nd trial 3rd trial ;
0.1325 500 0 9.3 12| : Mixture # |ECa,l to zeol. touse |soln. to Calc. Ca Measured |Measured [Measured |7
11 1 0.1874 1000 0 747 q 5 i CaK-01* |use (gm) use (ml) jppm,i Cappm,i |Cappm, |Cappm,i
12 1 0.1478 1000 0 6.37 7.02 + 1 0.3 0.2498 10 o1 | 532 | 564 |54
13 4 —
1 0.1024 1000 0 4.9 5-9¢ 2 0.3 0.1586 25 60.1 —
14 1 0.1591 2000 ,, | S
0 4.06 793 3 0.6 0.1248 10 120.2
15 1 0.1075 2000 0 34
- 3 547 —_—
16 ' ) H 4 0.6 0.1637 25 120.2 17 & 1%
1 0.0819 2000 0 2.42 270 1 S
5 1 0.1299 10 200.4 -
6 1 0.1981 25 200.4
7 1 0.1261 25 2004 | 196 194 198 |—
8 1 0.1643 50 200.4 —
i 9 1 0.0943 50 200.4
10 1 0.1082 100 200.4 —
11 1 0.1519 250 |__200.4 )
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|-22-02 , . . - _ 2292 Talle | Extpedin T 5?0,/ el ~2,c0e35 N
coNT B Uu/ AA analysis for potassium of Sr/K binary solutions with zeolite ~
The potassium concentration of the strontium/potassium binary Mixture f Esri Weight | Volume —
solutions with zeolite was to be determined using AA. Dilutions SrK-001 touse | Fzeol | soln.to Cale. | Cale. Cale. | Cale. _
would also be required in order to bring the potassium touse | use(ml) | Srppm;i | Srppm,f | Kppm,i | K ppm,f
concentration into the calibration curve range (0.1 to 2 ppm K). (gm) -
The solutions a%nalyzed were 17 sample solutions (420{ 175) and no 1 1.0 0.1527 25 438 0.13 0.0 3898 I~
reference solutions (420/174). The one reference solution -
(420/174) contained no initial potassium. Therefore, this solution 2 1.0 0.1521 50 43.8 0.31 0.0 38.82
was not analyzed for potassium. 3 1.0 | 01214 50 43.8 0.42 0.0 3872 |-
Matrix effects were a concern since the concentration of both 4 1.0 0.1723 100 43.8 0.70 0.0 3847 | —
cations varied. The potassium and strontium target concentrations 5
were known for each solution. I used the potassium concentration > 10 0.1188 100 438 1.33 0.0 3791 -
to determine what dilution factor would be required to result in a 6 1.0 0.0976 100 43.8 1.92 0.0 3738 |~
potassium concentration that would fall within the cal curve. I also —
wanted to know what the strontium concentration of the diluted 7 1.0 0.1894 250 43.8 3.19 0.0 3625 ||
sa'mplc?s would be iq order to deterrpine if potassium cgl curves 8 1.0 0.1624 250 438 434 0.0 3522
with different strontium concentrations would be required. Table 1 -
contains the target concentrations in the undiluted samples. Tables 9 1.0 0.1299 250 43.8 6.65 0.0 33.16 ||~
2 contains the target concentrations of the fifty fold diluted —
samples (DF50) based on Table 1. 10 1.0 0.1119 250 43.8 8.61 0.0 3141
11 1.0 0.1769 500 43.8 12.18 0.0 28.22
An initial AA sample prep scheme was based on the information -
from these tables. Two potassium cal curves would be prepared. 12 1.0 0.1496 500 43.8 14.93 0.0 2578 |-
The first curve will contain a 0.5 ppm stront_ium matrix. o 13 1.0 0.1138 500 43.8 19.39 0.0 2179 |
concentrations. The second curve will contain no strontium. Table
3 shows which potassium calibration curve (0.5 ppm St or 0 ppm - 14 1.0 0.1866 1000 43.8 22.47 0.0 19.05 ||—
Sr) will be used for each sample. —— 15 1.0 | 01344 | 1000 438 26.99 0.0 1501 |~
16 1.0 0.1057 1000 43.8 29.84 0.0 1247 |
\ 17 1.0 0.0706 1000 43.8 33.72 0.0 9.00 |[__
/~> i NUVMeu,S ?VL L<ib (E/ ’ (42/0/1647 qle . wiong, Ttli\s'
£
m lc,£ el K The caNfc’(’ G/QC(_&‘{\P ( /af//ufq‘llloh/ o*F
T @M concendiation on 420 /195"
/ F

By
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Sample Target Conc Target Conc | Kconc. | SrConc
ID K (ppm) Sr {(ppm) DF50 DF50
1 38.98 0.13 0.78 0.00
2 38.82 0.31 0.78 0.01
3 38.72 0.42 0.77 0.01
4 38.47 0.70 0.77 0.01
5 37.91 1.33 0.76 0.03
6 37.38 1.92 0.75 0.04
7 36.25 3.19 0.73 0.06
8 35.22 4.34 0.70 0.09
9 33.16 6.65 0.66 0.13
10 31.41 8.61 0.63 0.17
11 28.22 12.18 0.56 0.24
12 25.78 14.93 0.52 0.30
13 21.8 19.39 0.44 0.39
14 19.1 22.47 0.38 0.45
15 15.0 26.99 0.30 0.54
16 12.5 29.84 0.25 0.60
17 9.0 33.72 0.18 0.67

Starting stock solution SrCI2/KCI*0.0005N*1ESr contained no K, so no K analysis was performed ~

Potassium AA cal curve = 0 110 2 ppm

Sample

ID

oo roRnIio@ONO O A WN =

. 50

DF Sr (ppm) matrix
for cal curve
50 0
50 0
50 0
50 0
50 0
50 0
50 0
50 0.5
50 0.5
50 0.5
50 0.5
50 0.5
50 0.5
50 0.5
0.5
50 0.5
50 0.5

Table 3. TD o st acvix Be K el covve

27
\w/"’"“% Potassium calibrati es [
\‘_/L?-?:b%; otassi alibration curv j
\k/éide - All final volumes were 50mL (volumetric flasks) —
' . Volumetric pipets were used to transfer all solutions in the 0.5 mL to 25 mL volume range
b [ %laClisww  iogmitig ol CH9H)2F)
\/“M BN (o5l Yo L qe@ g ’47,0/"0‘3 k y ) >
~N— P % St $t= Yoo T
~N— 7 Potassmlfm g\alﬁ)fatlon curve with ng ppn\; ér’v /Za/ 1% —
5 Target | Target Target
3+ | Soln ID § Conc of | Concof ] Concof | Vol (mL) of | Vol (ml) of | Vol (ml) of
~NV ] k (ppm) fLaCl (%)] Sr(ppm) | 10ppmK | (1% LaCl) | 25ppmSr | ~—
~ (| K1IA*] 2 0.1 0.5 o C { B—
—~—1| k2A 1 0.1 0.5 s = { —
4 1| K3A 0.6 0.1 0.5 3 5~ | B—
—~+—7 K4A | 04 | 0.1 0.5 z B \ S—
1] K5A 0.2 0.1 0.5 { 5 { S—
—— | K6A | 0.1 0.1 0.5 05 5 { —
— * AA sensitivity check —
. Potassium calibration curve with no Sr
Target | Target Target
Soln ID | Conc of | Concof | Concof | Vol (mL)of | Vol (ml)of § Vol (ml) of T
k (ppm) JLaCl (%)} Sr (ppm) 10 ppm K (1% LaCl) § 25 ppm Sr e —
K1B* 2 0.1 0 [} 5 o B
K2B 1 0.1 0 5 5 O ]
K3B 0.6 0.1 0 _3 5 o) S
K4B 0.4 0.1 0 =N 5 ) —
K5B 0.2 0.1 0 | 5 0
KeB | 0.1 0.1 0 8.5 N O —_—
* AA sensitivity check |
LOoppn t Seln]  labeled 10K
aAclec\ Ll Cuo! ro\» nz“/j = 198O rf)ﬂWl A ( 50&‘('

(o Mlpreg, 2% d405 " ca i} VLK 1»1%7 st # 3-25 K-

{xC ‘/Hlozxopav‘\ ]/l"f/D}\\ +a = fOOML \/:9] -pq,/'[(.‘

2t

\ \L*@J "\/-& \Mq&fk,/ L\>(H’l V\qmmP tWp qu+<J{\L
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32 I Potassium Concentration in 33
Sr-K ion exchange solns (494/25 + 28)
12502 | ocend e A sawples F/”g’;:c;z—: K Curve A Data (494/30) with 0.5 ppm Sr and 0.1% LaC|
N ) ! " Solution K Std Absorbance Average
LﬂN"( @M( — J‘L' D (ppm) | Trial1  Trial2  Trial3  Trial4 Trial 5 | Absorbance
‘ ‘ - ! KA 2 0.226 0.224 0.228 0.228 0.228 0.2268
ﬂ%\\\\’%ﬂ\ D ST D K2A 1 0114 0113 0113 0112 0.113 0.1130
) L _— | K3A 0.6 0.068 0.067 0.067 0.068 0.067 0.0674
K4A 0.4 0.044 0.044 0.044 0.044 0.044 0.044
- K5A 0.2 0.020 0.020 0.020 0.020 0.019 0.0198
Z l <p \/—7’( 200 / ?2'5 * UC\* RC* HL"* / K6A 0.1 0.009 0.009 0.009 0.009 0.009 0.009
.
RRK CaF 12/31]o1 AT
. Y . K Curve A Data (494/30) with 0.5 ppm Sr and 0.1% LaCl
2.2 cpUK2oe /725 UCK WAKR RCK L V| ~
s T 0.300
Rie ¥ EF U2 /5Y4-¢7 )
v g—_"—___________.._.—....—-_—
52 ol Ky R y=04147x - 00022
¢ T R? = 0.9999
g 0200 }
23 CDVE 200325 UEH WAKRE¥ (L7 — 5 ;
T—- [] |
B Fe. ¥ Nat W20/ 54-6"7 8 .
512fal A 8
24 CINH 200/ 325" UEH Wh BCH LF ) ; ;
4 -
R kﬁf L} ?/O/é 3 — K Concentration (ppm)
. ’/\
4/17)er &9
Potassium cal curve A with 0.5 ppm Sr
Z 5 <P \r?F IC’C’/Z,OO >|< G}l/?tc GP *F K’Q K Data (494/31) for samples analyzed on cal curve A (0.5 ppm Sr)
Soluti Diluti Absorb Avera
‘ / Zj/ /A ' H’Jﬂ 0IllJDIon Factg;1 Trial 1 Trial 2 'ST?irala; * Trial 4 Trial 5 Absvorbag:ce
8 50 0.040 0.040 0.040 0.040 0.040 0.0400
9 50 0.033 0.034 - 0.033 0.033 0.033 0.0332
: 10 50 0.034 0.034 0.034 0.034 0.034 0.0340
Zz6 CDUTK CIOO/‘Ze?@ merh )* H/L* RCH# 11 50 0.028 0.028 0.027 0.027 0.027 0.0274
12 50 0.024 0.024 0.024 0.024 0.024 0.0240
?‘Fﬁ, . LtZ"O/ ( (f 13 50 0.019 0.018 0.018 0.018 0.018 0.0182
) 14 5 0.202 0.203 0.204 0.204 0.203 0.2032
L2 !7 ,/OO A\?—j 15 5 0.160 0.161 0.16 0.159 0.159 0.1598
16 5 0.111 0.111 0.111 0.111 0.111 0.1110
m— : 17 5 0.089 0.089 0.089 0.089 0.089 0.0890
Z O bsidan Rock, VBS sty wléaicp
VﬁvF W\‘{'['-c""?q‘ 17? ' 49(7 AT 72; K Summary Data for samples (494/31)
Solution Dilution Average K K
‘Pcf\‘qs,ywm ID Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln Orig soln*
Z. 7 2 ')[A»?'%ﬁﬁ (:o&ét spay” NBS sSte VWIQFVC{/ B 50 0.0400 0.3612 18
ad 9 50 0.0332 0.3020 15
re@ Wm“f'ﬂf‘ \q Wi = 4‘)“ [ éD 757 3 10 50 0.0340 0.3090 15
11 50 0.0274 0.2515 13
) ] 12 50 0.0240 0.2219 11
: 13 50 0.0182 0.1715 8.6
2: C\ SIGCMVM 4/3 lC $O¢(r NBS S‘(’CL(A CWZ\J S N 14 5 0.2032 1.7815 8.9
15 5 0.1598 1.4038 7.0
f’*’JQ M‘?+€“‘( 194 78 (310 1 16 5 0.1110 0.9791 49
17 5 0.0890 0.7876 39
*Calculated by multiplying the concentration of dilute solution times the dilution factor
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|-30-02 Potassium Concentration in Y : :
ot \e‘m/ Sr-K ion exchange solns (494/25 + 28) m%m\ﬂg% Summary data for PotassiumAA analysis of Sr-K 0.0005N solns
‘ ““““””"”“‘”““‘”"“\. >Nl ? Measured Estimates of K final
KSCIUtrve B I?(aé?d(494/29) with 0 ppm S;r\tz:\ndbOJ% LaCl . — Solution Potassium Conc (ppm) before
olution sorbance verage L ID Conc (ppm i i
D (ppm) Triat 1 Trial 2 Trial 3 Trial 4 Trial Absorbance (ppm) [unning experiment
K1B 2 0227 0227 0228 0228 0227 00074 T ] 333
K2B 1 0.114 0.116 0.114 0.114 0.115 0.1146 R 2 ’ 38.98
K3B 0.6 0.069 0.069 0.068 0.069 0.069 0.0688 N T 320 38.82
K4B 0.4 0045 0045 0045 0045  0.045 0.045 * 3 32.6 38.72
K5B 02 | 0021 0021 0020 0020 0020 0.0204 — | 4 31.0 38.47
K6B 0.1 0.009 0.009 0.009 0.009 0.009 0.009 b 5 27.4 37.91
-
6 23.6 37.38
p— . 7 17.5 < 36.25
' 8 18.1 35.22
K Curve B Data (494/29) with 0 ppm Sr and 0.1% LaCl —y ] 9 15.1 33.16
10 16.4 31.41
| .
. S
0.300 : 11 12.6 28.22
12 11.1 25.78
y = 0.1149x - 0.0015 13 8.57 21.79
R? = 0.9998 14 8.91 19.05
g 0.200 1 15 7.02 15.01
§ 16 4.90 . 1247
£ O— 17 3.94 9
Z
0.100 - Sr-K solutions - originally prepared in 420/175
‘ AA measurements in 494/24-31
Initial estimates provided by Bobbly Pabalan
oo NOTE most potassium conc should be reported with only two significant figures
0 1 2 3
K Concentration (ppm)

Potassium cal curve B with O ppm Sr

K Data (494/30) for samples analyzed on cal curve A (0 ppm Sr)

Solution Dilution Absorbance Average \
D Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance i
1 50 0.075 0.074 0.074 0.074 0.074 0.0742 \
2 50 0.072 0.071 0.071 0.071 0.071 0.0712 a
3 50 0.073 0.072 0.073 0.073 0.072 0.0726 ‘ éfz(
4. 50 0.069 0.07 0.068 0.069 0.069 0.0680 3 0/ j\~
5 50 0.061 0.06 0.061 0.060 0.061 0.0606 /)> \
6 50 0.052 0.052 0.052 0.052 0.052 0.0520 S
7 50 0.038 0.038 0.038 0.038 0.038 0.0380 /Qfe\
K Summary Data for samples (494/30) \
Solution Dilution Average K K \
ID Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln | Orig soln* \ '
1 50 0.0742 0.6661 33
2 50 0.0712 0.6399 32 \
3 50 0.0726 0.6521 33
4 50 0.0690 0.6207 31 \
5 50 0.0606 0.5475 27 Ny
6 50 0.0520 0.4725 24 \ '
7 50 0.0380 0.3505 18
*Calculated by multiplying the concentration of dilute solution times the dilution factor
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Potassium Concentration in
Ca-K ion exchange solns (494/5-8)

37

5 - - - e
|-3¢-2 t; Potassium Concentration in R ,3@«72, K Curve B Data (494/14) with 0.15 ppm Ca and 0.1% LaCl
g Ki TN /J/" 4 Solution K Std Absorbance Average
[d{\fl/ P Ca-K ion exchange solns (494/5-8) e | roMT yw’ ID (pm) | Trial1  Tral2  Trial3  Trial4  Trial5 | Absorbance
L K1B 2 0.213 0.212 0.212 0.213 0.214 0.2128
K Curve A Data (494/13) with 5 ppm Ca and 0.1% LaCl e K2B 1 0.107 0.106 0.108 0.107 0.106 0.1070
Sotion | K 5td Absorbance Average V""" ] K3B 0.6 0.063 0.063 0.083 0.063 0.062 0.0628
ID (pm) | Trial1  Trial2  Trial3  Trial4  Trial5 | Absorbance T — K48 0.4 0041 0042 0042 0.042 0.043 0.042
KiA 2 0211 0211 0212 0212 0.211 02114 K58 02 0018 0018 0018 0018 0019 0.0182
K3A 0.6 0.064 0.063 0.064 0.063 0.063 0.0634 g
K4A 0.4 0.042 0042 0042  0.042 0.042 0.042 D Sy 3
K5A 0.2 0.021 0.020 0.020 0.020 0.020 0.0202
K6A 0.1 0.009 0.009 0.009 0.010 0.010 0.0094 - T K Curve B Data (494/14) with 0.15 ppm Ca and 0.1% LaCl
" 0.300
. W e
K Curve A Data (494/13) with 5 ppm Ca and 0.1% LaCl |
———  — y =0.1077x - 0.002
0.300 o 0.200 | R?=0.9998
2
[
£
y = 0.1063x - 0.0008 §
g 0.200 - R2 =1 < 0100 1
s
2 —
o JE K
2 ;
< 0.100 4 0.000 : : !
0 1 2 3 |
K Concentration (ppm)
0.000 T T
0 1 2 3
K Concentration (ppm) Potassium cal curve B with 0.15 ppm Ca
K Data (494/14+15) for samples analyzed on cal curve B (0.15 ppm Ca) m,_‘
. . Solution Dilution Absorbance Average
Potassium cal curve A with 5 ppm Ca ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial5 | Absorbance
1 500 0.067 0.068 0.068 0.066 0.067 0.0672
K Data (494/13+14) for samples analyzed on cal curve A (5 ppm Ca) 2 500 0.058 0.058 0.057 0.057 0.057 0.0574 B
Solution Dilution Absorbance Average 3 500 0.042 0.042 0.042 0.042 0.042 0.0420
ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance 4 500 0.035 0.035 0.035 0.035 0.035 0.0350 |
9 50 0.105 0.103 0.104 0.105 0.103 0.1040 5 500 0.028 0.028 0.028 0.028 0.028 0.0280
10 50 0.071 0.072 0.071 0.071 0.071 0.0712 6 500 0.015 0.015 0.015 0.015 0.015 0.0150 | ™
11 50 0.046 0.045 0.046 0.046 0.045 0.0456 7 50 0.200 0.200 0.200 0.202 0.203 02010 |
12 50 0.026 0.026 0.026 0.026 0.025 0.0258 8 50 0.156 - 0.154 0.154 0.155 0.154 0.1546
13 50 0.010 0.010 0.010 0.010 0.010 0.0100 R0.6 500 0.027 0.027 0.027 0.027 0.027 00270 | ]
14 20 0.018 0.018 0.018 0.018 0.018 0.0180 R0.3 500 0.044 0.044 0.044 0.044 0.044 0.0440
K Summary Data for samples (494/13+14) K Summary Data for samples (494/14+15)
Solution Dilution Average K K Solution Dilution Average K K
ID Factor | Absorbance | Conc (ppm) | Conc (ppm) ID Factor | Absorbance | Conc (ppm) | Conc (ppm)
dilute soln | Orig soin* dilute solin | Orig soln*
9 50 0.1040 0.9859 49.3 1 500 0.0672 0.6425 321 .
10 50 0.0712 0.6773 33.9 2 500 0.0574 0.5515 276
11 50 0.0456 0.4365 21.8 3 500 0.0420 0.4085 204 N
12 50 0.0258 0.2502 12.5 4 500 0.0350 0.3435 172
13 50 0.0100 0.1016 5.08 5 500 0.0280 0.2786 139 —
14 20 0.0180 0.1769 3.54 6 500 0.0150 0.1578 78.9
*Calculated by multiplying the concentration of dilute solution times the dilution factor 7 50 0.2010 1.8849 94.2 —
Note - some concs should be reported with only two significant figures 8 50 0.1546 1.4540 72.7
R0.6 500 0.0270 0.2693 135
R0.3 500 0.0440 0.4271 214
*Calculated by multiplying the concentration of dilute solution times the dilution factor T
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Somf’/ C’éd\bs wele \pre@cweé A

DEJ 20 “/'(/\&\t« ot \'?Uatfj’

U e e, iO\P"}\P”CJ\ECX z ‘\)0‘

— | Table 1. Concs for experimental and stock solns for Cs-Na-K 0.05N ternary ion exchange solns
)’ ?‘S’él . . . : /ﬂ:;w Dilution Actual Sample conc
Summary data for Potassium AA analysis of Ca-K solns 50
LoNT 'Wf U/ 1aly ] - == 1 Solution ID |Factor Concentration of Div 01 sample for original solution™ S——
(4 r’( U{ Csppmf Nappmf K ppm f Csppmf Nappmf K ppm f
Measured Estimates of K final
Solution Potassium Conc (ppm) before ] R1.0 1 6141 0 0 6141 0 0 |
ID Conc (ppm) running experiment ‘ , R0.7 1 4207 331 0 4207 331 0
~ R0.3 1 1823 747 0 1823 747 0 B
— o RO.1 1 602 956 0 602 956 0
; 221 353 R R0.1 dup 1 575 939 0 575 939 0 —
, 276 314 —_— - R0.05 1 306 1018 0 306 1018 0 —
3 204 276 o RO.2A 1 1195 444 752 1195 444 752
4 172 240 """ R0.2B 1 1218 436 738 1218 436 738 ot
5 139 207 —_— M1 20 181 0 37.4 3620 0 748
6 78.9 164 M2 20 148 0 46.0 2960 0 920
——— M JR—
7 04.2 129 M3 20 249 0 16.0 4980 0 320
8 727 99.6 M4A 20 233 0 20.8 4660 0 416
9 49'3 69.2 — M4B 20 245 0 214 4900 0 428 m——
) ) M5 20 95.0 16.0 36.3 1900 320 726
10 33.9 46.6 M6 20 67.0 16.0 46.5 1340 320 930
11 21.8 30.1 M7 20 42.0 156.0 52.8 840 300 1056 —
12 12.5 18.2 M8 20 16.8 354 25.7 336 708 514
13 5.08 0.98 M9 20 7.06 33.0 33.3 141 660 666 e
14 3.54 458 M10 20 3.62 4338 13.6 72.4 876 272
RO.6 135 156 M11 20 1.81 41.7 194 36.2 834 388
R0.3 214 274 M12 20 1.20 39.3 23.5 24.0 786 470 —
- M13 20 1.23 45.8 11.9 246 916 238
] o ) M13 dup 20 1.26 45.7 11.7 25.2 914 234 ‘
Ca-K solutions - originally prepared in 420/188+189 M14 20 0.681 427 17.3 13.6 854 346
AA measurements in 494/12-15 M15 20 0.468 40.2 21.4 9.36 804 428
Initial estimates provided by Bobbly Pabalan M16 20 20.4 20.8 48.8 408 416 976 —
NOTE some potassium conc should be reported with only two significant figures , M17 20 9.18 19.9 537 184 398 1074 —
M18 20 5.54 19.1 56.4 111 382 1128
*Calculated by multiplying the DF by the Conc of Div 01 sample -——-1
Values reported as zéro are below the reporting limit.
‘/—/17(\ DF = samples were diluted at CNWRA before transferring to D|v 01 for analysis
- Note - most concs should be reported with 3 significant figures
\\ ]-C“rl/lctﬂ,\ ((<KQ Mﬂ(é// [Lﬁe/) L,AH/) E,cct]q vlqb Eﬁfu }(5 . -
Q eporting Limit in ppm —
\ L\ ‘?)‘U o TP and TLPIMS '}}V\q[‘i s"{ _— Element DF1 . | DF20
k Cesium 0.0005 0.01 B
— Potassium 0.2 4
[ V“ng'( ’G C";":}’AL—\ ?ww wc((l/ %29/ l‘?&/q Sodium 0.2 4
- \ 1 —
5 Table 2. Duplicate Analysis Comparison ————#
gq W‘V’C re‘?q‘ %f\“vw s\ “re { ] (< HOTLZ/ Sowe  Sa wnﬂ[es' Concentration in ppm
Wed e ‘l;{'t’ ’t/ cNw P—H ‘e Le Rvara £ v . Cesium Sodium Potassium
C IO ol _tz "L{'/ ahaS :\ A 0? , Solution ID original dup | % diff| original  dup | % diff | original dup | % diff
y 3 CsCI-NaCI-KCI*0.05N*0.1ECs 602 575 ‘ 4.49 6 . —
Table | shoroy <4 TG o DSvo( tesols apd calevlsied 95 939 | 178 0 0 | na
cove ewig Xw\{ “Hﬂe - “q S Q‘ co ( ne CsCl-NaCl-KCI*0.05N*0.2ECs | 1195 1218 | -1.92 | 444 43 | 180 | 752 738 | 186 | T
Mixture # 4 4660 4900 | 515 0 0 na | 416 428 | 288 |
Table Q\M WS a_ Cawgavt fM o€ dopliece anglys15, Mixture # 13 246 252 | -244| o916 914 | 022| 238 234 | 168
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l-50-02

conT B

Lab Name:

Lab Code:

Matrix:

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute
SwRI

Water

Lab System ID: 180030

Lab Name:
Lab Code: -
Matrix:

Lab System 1D:

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Samle ID

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID
[ M2 |

41

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 181 0.0005
Potassium 374 0.2
Sodium <0.2 0.2
Southwest Research Institute
SwRI
Water
180040
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 148 0.0005
Potassium 46.0 0.2
Sodium <0.2 0.2
Southwest Research Institute
SwRI
Water
180041
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 249 0.0005 -
Potassium 16.0 0.2
Sodium <0.2 0.2

SOUITHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Southwest Research Institute

Sample ID
T

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID
—T—

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID

Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

SwRI
Water
180042
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 233 0.0005
Potassium 20.8 0.2
Sodium <0.2 0.2
Southwest Research Institute
SwR1
Water
180043
Sample Reporting
" Analysis Result (mg/L) | Limit (mg/L)
Cesium 245 0.0005
Potassium 214 0.2
Sodium <0.2 0.2
Southwest Research Institute
SwRI
Water
180044
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 95.0 0.0005
Potassium 36.3 0.2
Sodium 16.0 0.2

Mwmwm‘,mw.wm“f
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Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:
Matrix:

Lab System ID

43

— {?d ey
SOUTHWEST RESEARCH INSTITUTE ""‘“‘"\r/l/”:"“‘“
SAMPLE ANALYSIS WW\M
M»““\ /"‘——_‘-
Sample ID /—‘—"‘“ e —
e
m"“"\/"“m‘
Southwest Research Institute Client: Division 20 S— /_______wwn
SwRl Date Received: 01/09/02 ' o
“"‘\ ‘!—’/—-—-—-‘*““"'“
Water Project No.: 20.R4211.01.001
m"""“\r—/___—““—‘_—‘“
180045 Work Order: 21572 —
Sample Reporting I r___’___,__..__..‘.-—o
Analysis Result (mg/L) Limit (mg/L) e
Cesium 67.0 0.0005 R
Potassium 46.5 0.2 S
Sodium 16.0 0.2 ) M
e ——— ] r_______.-.—-———w"‘"“""’m
Sample ID
| M7 l T
Southwest Research Institute Client: Division 20 ) ) il
SwR1 Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180046 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 42.0 0.0005
Potassium 52.8 0.2
Sodium 15.0 0.2 §
Sample ID
Southwest Research Institute Client: Division 20
SwRI Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
: 180047 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 16.8 0.0005
Potassium 25.7 0.2 .
Sodium 354 0.2

SOUTHWEST RESEARCH INSTITUTE

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:

Matrix:

Lab System ID:

SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute

Sample ID

M9 |

Client: Division 20

SwRI Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180048 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 7.06 0.0005
Potassium 33.3 0.1
Sodium 33.0 0.05
Sample ID
RO0.05 I
Southwest Research Institute Client: Division 20
SwRI Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180049 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 306 0.0005
Potassium <0.2 0.2
Sodium 1018 0.2
Sample ID
[ ROT ]
Southwest Research Institute Client: Division 20
SwRI Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180050 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 602 0.0005
Potassium <0.2 0.2 .
Sodium 956 0.2
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£o0T gl SOUTHWEST RESEARCH INSTITUTE ~N—
& _—
DUPLICATE SUMMARY ey SOUTHWEST RESEARCH INSTITUTE
Sample ID ; "
| RO.1 | L S
Sample ID
Lab Name: Southwest Research Institute Client: Division 20 T —— / T ﬁ
Lab Code: SWRI Date Received: 01/09/02 T —— P/,._..—-—M»M Lab Name: Southwest Research Institute Client: Division 20
Matrix: Water Project No.: 20.R4211.01.001 L.___\ T Lab Code: SwRI Date Received: 01/09/02 S
Lab System ID: 180050 Work Order: 21572 TTT~N—"TT Matrix: Water Project No.: 20.R4211.01.001
m"“\&—/———————— Lab System ID: 180053 Work Order: -
Sample Duplicate . :
Analysis Result (mg/L) | Result (mg/L) RPD ---~\ S i
Cesium 602 575 4.43% — S _ ample Reporting
Potassium <0.2 <02 0.00% Analysis Result (mg/L) Limit (mg/L)
. Cesium 1823 0.0005
Sod 956 939 1.82Y 1
= L """ Potassium <0.2 0.2
R Sodium 747 0.2
Sample ID 2
o] -
b Sample ID
Lab Name: Southwest Research Institute Client: Division 20 —— —
Lab Code: SwRI Date Received: 01/09/02 Lab Name: Southwest Research Institute Client: Division 20
Matrix: Water Project No.: 20.R4211.01.001 Lab Code: SwRI Date Received: 01/09/02
Lab System ID: 180051 Work Order: 21572 Matrix: Water Project No.: 20.R4211.01.001
Lab System ID: 180054 - Work Order:
Sample Reporting
Analysis Result (mg/L) Limit (mg/L) :
Cesium 1195 0.0005 Sample Reporting
Potassium 752 0.2 Analysis Result (mg/L) Limit (mg/L)
Sodium 444 0.2 Cesium 4207 0.0005
Potassium <0.2 0.2
Sample ID Sodium 331 0.2
D
R0.2B
Lab Name: Southwest Research Institute Client: Division 20 Saﬂ}:ellz ID
Code: SwRI Date Received: 01/09/02
Lab Code W Lab Name: Southwest Research Institute Client: Division 20
Matrix: Wat Project No.: 20.R4211.01.001
atrix ater Lab Code: SwRI Date Received: 01/09/02
Lab System ID: 180052 Work Order: 21572
ab System Matrix: Water Project No.: 20.R4211.01.001
Sample Reporting Lab System ID: 180055 Work Order: 21572
Analysis Result (mg/L) Limit (mg/L)
Cesium 1218 0.0005 _
Potassium 738 0.2 Sample Reporting
Sodium 436 02 . Analysis Result (mg/L) Limit (mg/L)
Cesium 6141 0.0005 -«
Potassium <0.2 0.2
Sodium <0.2 0.2
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 180031

Sample ID
Client: Division 20

Date Received: 01/09/02

)

Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID

/
‘\T\g\
§

e
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Client: Division 20

Date Received: 01/09/02

Project No.: 20.R4211.01.001

Work Order: 21572

Sample ID

Client: Division 20

Date Received: 01/09/02

Project No.: 20.R4211.01.001

Work Order: 21572

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 3.62 0.0005
Potassium 13.6 0.2
Sodium 43.8 0.2
Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Water
Lab System ID: 180032
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 1.81 0.0005
Potassium 19.4 0.2
Sodium 41.7 0.2
Lab Name: Southwest Research Institute
Lab Code: SwRI
Matrix: Water
Lab System ID: 180033
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 1.20 0.0005 °
Potassium 23.5 0.2
Sodium 39.3 0.2

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Lab Name:
Lab Code:

Matrix:

Lab System ID:

Lab Name:

Lab Code:

Matrix:

Lab System ID:

Southwest Research Institute
SwR1 J
Water

180034

Sample ID
Client: Division 20
Date Received: 01/09/02
Project No.: 20.R4211.01.001

Work Order: 21572

~ Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 1.23 0.0005
Potassium 11.9 0.2
Sodium 45.8 0.2
Sample ID
Southwest Research Institute Client: Division 20
SwRI Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180034 - Work Order: 21572
Sample Duplicate
Analysis Result (mg/L) | Result (mg/L) RPD
Cesium 1.23 1.26 1.92%
Potassium 11.9 11.7 1.88%
Sodium 45.8 45.7 0.08%
Sample ID
Southwest Research Institute Client: Division 20
SwR1 Date Received: 01/09/02
Water Project No.: 20.R4211.01.001
180035 Work Order: 21572
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cesium 0.681 0.0005 *
Potassium 17.3 0.2
Sodium 42.7 0.2




{F70-07 ‘“\.r/l«—;gj;z‘:“ SOUTHWEST RESEARCH INSTITUTE
o ) —
¢~ NT ] SOUTHWEST RESEARCH INSTITUTE “\m SAMPLE ANALYSIS DATA SHEET
SAMPLE ANALYSIS DATA SHEET "
) T /"' - Sample ID
.
Sample ID "—'—\/"‘"—""““"
Lab Name: Southwest Research Institute Client: Division 20
n-“—\k_/’"’"“w e bC
Lab Name: Southwest Research Institute Client: Division 20 | LabCode: SwRI Date Received: 01/09/02
— /_’____,____._.
Lab Code: SwRI Date Received: 01/09/02 . i Matrix: Water Project No.: 20.R4211.01.001
—_
Matrix: Water Project No.: 20.R4211.01.001 - Lab System ID: 180039 Work Order: 21572
—‘\}-""'—"”—“—
Lab System ID: 180036 Work Order: 21572 t -
T—\W Sample Reporting
- Analysis Result (mg/L) Limit (mg/L)
Sample Reporting e Cesium 5.54 0.0005
Analysis Result (mg/L) Limit (mg/L) L__\ — Potassium 56.4 0.2
Cesium 0.468 0.0005 ‘ | Sodium 19.1 0.2
Potassium 21.4 0.2 L——-\wm
Sodium 40.2 0.2
" SOUTHWEST RESEARCH INSTITUTE
D e S
] LABORATORY CONTROL SAMPLE
——
i Client: Division 20 Sample ID
Lab Name: Southwest Research Institute L
Date Received: 01/09/02
Lab Code: SwRI ate Tecet Lab Name: Southwest Research Institute Client: Division 20
Matrix: Water Project No: 20R4Z1T0LOVL Lab Code: SwRI Date Received: NA
Work Order: 21572
Lab System ID: 180037 oretnee Matrix: Water Project No.: 20.R4211.01.001
i
Sample Reporting i Lab System ID: NA Work Order: 21572
Analysis Result (mg/L) | Limit (mg/l)
Cesium 204 0'80; > Sample True
Pota‘ssmm ;ﬁz 0'2 Analysis Result (mg/L) Value (mg/L) Recovery
Sodium ' : Cesium 0.010 0.01 99.0%
Potassium 18.8 20.0 93.9%
Sodium 19.1 20.0 95.5%
S le ID
l—%__%j_j NA- Not Applicable.
Lab Name: Southwest Research Institute Client: Division 20 —
: Date Received: 01/09/02 -
Lab Code: SwRl Lab Name: Southwest Research Institute Client: Division 20
e Project No.: 20.R4211.01.001
Matrix: - Water - LabCode:  SwRI Date Received: NA
. 038 Work Order: 21572 )
Lab System ID: 18003 Matrix: Water Project No.: 20.R4211.01.001
Sample Reporting Lab System ID: NA * Work Order: 21572
Analysis Result (mg/L) Limit (mg/L) «
Cesium 9.18 0.0005
Potassium 53.7 0.2 A Sample True
Sodium 19.9 0.2 Analysis Result (mg/L) Value (mg/L) Recovery
Cesium 0.010 0.01 100.5% ——————
Potassium 18.9 20.0 94.3%
Sodium 19.0 20.0 94.9%
NA- Not Applicable.
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SOUTHWEST RESEARCH INSTITUTE Ty — SOUTHWEST RESEARCH INSTITUTE

BLANK SUMMARY T~

— MATRIX SPIKE SUMMARY
Sample ID
- ID
PBW-A16P] N _—Sa;{r:)lzix
Lab Name: Southwest Research Institute Client: Division 20 —M-—\' Lab Name: Southwest Research Institute Client: Division 20
LabCode:  SwRI ed: T~ B
Date Received: NA — | LabCode:  SwRI Date Received: 01/09/02
Matrix: Water . ProjectNo.: 20.R4211.01.001 | Matrix: Water W Project No.: 20.R4211.01.001
v-—--—-.\
Lab System ID: NA Work : /
ork Order: 21572 — ] | Lab System ID: 180051 Work Order: 21572
A R S:]mzple LReponing ——— T Sample Spike Spike
nalysis esult (m, imit I
Cesizlm <0.000§/L) m(;logg?l‘) Lw_____\ - Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
I r— <03 55 — Cesium 1195 2166 1000 97.1%
Sodium <02 02 Potassium 752 980 200 114.3%
T Sodium 444 662 200 109.3%
NA- Not Applicable. e N A
m»ﬁwm
—
-

SOUTHWEST RESEARCH INSTITUTE

SOUTHWEST RESEARCH INSTITUTE ~ MATRIX SPIKE SUMMARY

BLANK SUMMARY | Sample ID
!
Sample ID
PBW-A16P2 Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20 Lab Code: SwWRI Date Received: 01/09/02
Lab Code: SwRI Date Received: NA Matrix: Water Project No.: 20.R4211.01.001
Matrix: Water Project No.: 20.R4211.01.001 Lab System ID: 180035 Work Order: 21572
Lab System ID: NA Work Order: 21572
Sample Spike Spike
- Analysis Result (mg/L) Result (mg/L) Added (mg/L) Recovery
Sample Reporting Cesium 0.681 1.63 1.00 94.7%
Analysis Result (mg/L) | Limit (mg/L) Potassium 17.3 37.7 20.0 101.9%
Cesium <0.0005 0.0005 Sodium 42.7 63.1 20.0 101.8%
Potassium <0.2 0.2 -
Sodium ~ <0.2 0.2

NA- Not Applicable.
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2/20/02

6:36:45 AM QuantaSmart (TM) - 1.10

Page # 1~

Protocol#f 17 - Sr90Cerenkov.lsa

Serial# 405314

Assay Definition-

Assay Description:
Cerenkov counting of Sr90/YS0

Assay Type: CPM

Report Name: Sr90 Cerenkov

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov
Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Sr390Cerenkov

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov\Sr90Cerenkov.002

Count Conditions-

Nuclide: Sr90 Cerenkov
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set: n/a

Count Time (min):

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

180.00

Repeat Sample Count: 1
Calculate % Reference: Off

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

Regions LL UL Bkg Subtract 2Sigma % Terminator
A 0.0 30.0 lst Vial 2.00
B 0.0 100.0 lst Vial 0.00
(o] 0.0 2000.0 I1st Vial 0.00

Count Corrections-~

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

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

Half Life-~

Half Life Correction: Off
Regions Half Life

A

B

C

Units Reference Date Reference Time

IPA Block Data

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 13.68 Date Processed: 2/19/02 11:52:41 AM
14C Chi Square: 17.65 Date Processed: 2/19/02 11:52:41 AM.
3H E~2/B (0-18.6 keV and 1-18.6 keV): 269.78
14C E*2/B (0-156 keV and 1~156 keV): 538.77
3H Efficiency (0-18.6 keV): 65.74 Date Processed: 2/19/02 11:52:41 AM

14C Efficiency (0-156 keV): 96.75 Date Processed: 2/19/02 11:52:41 AM

IPA Background Date Processed: 2/19/02 11:52:41 AM

3H Background CPM (0-18.6 keV): 16.05 Date Processed: 2/19/02 11:52:41 AM
14C Background CPM (0-156 keV): 22.80 Date Processed: 2/19/02 11:52:41 2M
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
========== Errors and Warnings
========== End of Errors and Warnings ===s======

User:

Date Processed: 2/19/02 11:52:41 AM
Date Processed: 2/19/02 11:52:41 AM

Bertetti
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Coplr 13\/\{ ,
2/20/02 6:36:45 AM QuantaSmart (TM) -~ 1.10 Page # 2 e -
m—— PTOt0oCcol# 17 - Sr90Cerenkov.lsa Serial#$ 405314 User: Bertetti ——— Ecqv\q'q)ﬁg Zg’q W e \N‘z(f) V] ( < W,{)(ex qmq'q e,
o — 20Ebez ( M9Y/54-5¢)
L
S —— — Samples qvwa[xj»zn[ W same Seo Jedcf fZc
. g
——— Cygie éoﬁiiuT‘i::\e CPMA MESSAGES A:25% CPMB B:2S% CPMC Sis e — N le‘f’( "QC‘ S L{ﬂ/,//g'l;/
1 180.00 14 B 4.0 23 3.1 23 91.5 ~ E)qﬂk P \ _&, +
— 2 180.00 28 3 25 45 2> 2.9 T — The mfu 15 entec on ’2/6’%?:1) c2 repie sed
4 95.53 o1 . 9 2.5 91 28.0
e —————— 5 67.42 134 gg 13% 2.3 135 29.1 e *"‘C’ L COVIC, aux‘?[LQ(1< ’eﬂr =3 ff‘?o(c.\ ["’Z 7_/2"77‘97—
6 67.16 135 2.2 135 2.3 135 27.6 ]7 |
e 7 40.82 231 2.1 232 2.2 231 27.9 §<~vn¢‘ex qV\C‘! /H\& ‘ll/i/l\‘(‘ Qﬂ"—t‘hf}%‘@\!\
8 41.37 228 2.1 228 2.2 228 28.4
9 24.76 390 2.1 390 2.1 390 28.9 5“@[1&[ _E, [ =
10 25.23 383 2.1 383 2.1 383 28.7 _ ———— €= l’(\r'w"u ?tl 541440 es ., r>ie prg\/iauj
11 19.84 490 2.1 491 2.1 431 28.5  o,0043 N L l % H 9 L{ / H
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: : \ Cesy "FJS'C/@ o ou 5
14 15764 eze 20 26 20 28 epselis  TTL——
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17 . 8 . . 5 .
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2/23/02

12:29:17 PM QuantaSmart (TM) - 1.10

Page # 1 ™

:-BM Protocol#f 17 - Sr90Cerenkov.lsa

Serial# 405314

Assay Definition-

Assay Description:
Cerenkov counting of Sr90/Y90

Assay Type: CPM

Report Name: Sr90 Cerenkov

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Sr30Cerenkov\Sr90Cerenkov.003

Count Conditions-

Nuclide: Sr90 Cerenkov
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set: n/a
Count Time (min):
Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

180.00

Repeat Sample Count: 1
Calculate % Reference: Off
Background Subtract: On - 1st Vial

Low CPM Threshold: Off

2 Sigma % Terminator: On - Any Region

Regions LL UL Bkg Subtract 2Sigma % Terminator
A 0.0 30.0 lst Vial 2.00
B 0.0 100.0 lst Vial 0.00
[of 0.0 2000.0 lst Vial 0.00
Count Corrections-~

Static Controller: On Luminescence Correction: Off

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

Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75
Half Life-

Half Life Correction: Off
Regions Half Life

A

B

C

Units Reference Date Reference Time

IPA Block Data

Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314
3H Chi Square: 18.10 Date Processed: 2/22/02 5:41:29 PM

14C Chi Square: 33.48 Date Processed: 2/22/02 5:41:29 PM

3H E"2/B (0-18.6 keV and 1-18.6 keV): 274.19 Date Processed: 2/22/02 5:41:29 PM
14C E”2/B (0-156 keV and 1-156 keV): 546.30 Date Processed: 2/22/02 5:41:29 PM
3H Efficiency (0-18.6 keV): 65.78 Date Processed: 2/22/02 5:41:29 PM

14C Efficiency (0-156 keV): 96.31 Date Processed: 2/22/02 5:41:29 PM

IPA Background Date Processed: 2/22/02 5:41:29 PM

3H Background CPM (0-18.6 keV): 15.67 Date Processed: 2/22/02 5:41:29 PM

14C Background CPM (0-156 keV): 22.33 Date Processed: 2/22/02 5:41:29 PM

3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings

non

User: Bertetti

'“-—“~\\__,,———’f;2]; ’
——— 2 £ 022/23/02 12:29:17 PM QuantaSmart (TM) - 1.10 Page # 2~
{/"’f‘/"r Protocol# 17 - Sr90Cerenkov.lsa Serial# 405314 User: Bertetti
‘-~\\F‘_,————““"”“””ﬂp Cycle 1 Results :
- S# Count Time CPMA MESSAGES A:2S% CPMB B:25% CPMC SIS : ——t
—~N— 1 180.00 14 B 4.0 21 3.2 22 9.5 - BLANK
L 2 180.00 28 3.9 29 4.4 29 30.9 : et
: " 3 97.18 89 2.4 90 2.5 90 28.4
] 4 96.18 90 2.4 91 2.5 91 28.6
F/————""’“"‘ 5 68.11 133 2.2 134 2.3 134 28.7
) 6 66.16 138 2.2 139 2.3 139 29.5
: 7 41.77 226 2.1 227 2.2 227 28.4 3
] 8 41.99 225 2.1 226 2.2 225 28.4 171 ,
! 9 24.76 390 2.1 393 2.1 393 29.6 —t
~N— 10 24.89 388 2.1 391 2.1 391 20.1 ¢ eo-1 el !
1 11 19.85 490 2.1 493 2.1 493 28.7 I ’L —
—— 12 19.62 496 2.1 497 2.1 497 28.0
13 15.55 630 2.0 632 2.1 632 2856 0. 9005 N
—4——— 14 15.80 620 2.0 622 2.1 622 28.8 et
, 15 14.02 700 2.0 703 2.0 702 28.4 l
1L 16 13.86 708 2.0 710 2.0 710 28.8 2¥¢) <o S
—— T 17 12.16 810 2.0 813 2.0 813 28.8 P selng
1 18 12.11 813 2.0 815 2.0 815 29.0 N
" 19 11.03 894 2.0 897 2.0 896 28.9
20 11.28 874 2.0 878 2.0 879 28.7
P—f e 21 10.09 978 2.0 982 2.0 982 28.9 ”"”‘4‘
; 22 9.91 996 2.0 1000 2.0 999 28.6
et 23 9.30 1063 2.0 1064 2.0 1064 28.1 —
—
) 24 9.43 1048 2.0 1052 2.0 1052 29.0
25 8.59 1152 2.0 1157 2.0 1158 28.9 —
26 8.77 1128 2.0 1132 2.0 1132 28.8
27 8.12 1219 2.0 1221 2.0 1221 28.8
28 8.07 1226 2.0 1230 2.0 1231 29.1 =t
29’ 7.64 1297 2.0 1303 2.0 1303 29.2
30 7.64 1297 2.0 1302 2.0 1303 28.9  —
31 7.39 1340 2.0 1345 2.0 1345 28.7
32 7.20 1377 2.0 1379 2.0 1380 28.6 —]
33 6.90 1437 2.0 1442 2.0 1441 28.7
34 6.96 1425 2.0 1432 2.0 1432 28.9 e
Missing vial 35.
Missing vial 36.
37 6.02 1650 2.0 1651 2.0 1651 26.2 X X-«—-—-
38 6.04 1644 2.0 1648 2.0 1648 28.7>Eﬂ "DS"KL7
] Missing vial 39. N
40 0.13 79302 2.0 79548 2.0 79547 29.2
41 0.26 39648 2.0 39767 2.0 39770 28.7
42 0.64 15841 2.0 15911 2.0 15912 28.9 :ﬁ{,A/ E—
43 1.36 7396 2.0 7414 2.0 7414 29.0
: a4 6.98 1421 2.0 1423 2.0 1424 28.2 —]
;
e
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KCl additions can begin. Tare an appropriately sized weighing boat on the AE240 balance. Add

SrCl,-NaCl-KCl Ternary Ion Exchange Experiments (0.05N and 0.005N)

Thirty 200mL reference solutions with a total normality of 0.05N will be prepared. Two

experimental sets will be generated from these reference solutions: thirty 0.05N solutions and

—

fixed amount of zeolite (0.1g). The compostion of the 30 reference solution will vary (see table). Y

thirty 0.005N solutions. All experimental sets will have a fixed solution volume (50mL) and a

The 0.05N experimental set will consist of 50 mL aliquots of the reference solutions. A 0.005N —_—
experimental set will be prepared from a ten-fold dilution of the 0.05N reference solutions. The ———
pr—— r,——-—-""""'_'_——

ternary ion exchange solutions will be prepared in the following manner. !

Preparation of the 0.05N reference solutions

For convenience, the 0.05N reference solutions can be prepared in groups of 10. Label ten

250mL beakers with a sharpie. Tare an appropriately sized weighing boat on the AE240 balance.

Add the appropriate amount of NaCl (see table) and record the mass. Transfer the compound to a

250mL beaker. Carefully rinse the weighing boat with nanopure water from a squirt bottle and

transfer the washings into the beaker. Repeat this rinsing step several times. Throw away the

used weighing boat. After the NaCl additions to the ten solutions has been completed, then the

the appropriate amount of KCl (see table) and record the mass. Transfer the compound to the

appropriate 250mL beaker (beaker already contain a NaCL solution). Carefully rinse the

weighing boat with nanopure water from a squirt bottle and transfer the washing into the beaker.
Repeat this rinsing step several times. Throw away the used weighing boat. After all ten KCI
additions have been completed, then begin with the SrCl,*6H,0 additions. Add some water to an
appropriately sized weighing boat on the AE240 balance and tare. Add the appropriate amount of
SrCl,*6H,0 (see table) and record the mass. Transfer the compound to the appropriate 250mL

beaker (beaker already contains NaCl/KCl solution). Carefully rinse the weighing boat with

nanopure water from a squirt bottle several times and transfer the washings into the beaker.

Throw away the used weighing boat. Ensure that all solids are dissolved in the 250mL beaker.
Swirl and/or add water if necessary. Ensure that total solution volume in beaker does not exceed
much beyond 100mL. Let the solution stand for at least one minute before transferring into the

volumetric flask. Label ten 200mL volumetric flasks with a sharpie. Decant the contents of the

. 250mL beaker into the appropriate 200mL volumetric flask. Carefully rinse the beaker with

nanopure water from a squirt bottle and transfer the washing into the beaker. Repeat this rinsing
step several times. Fill the volumetric flask to about 2-3 inches below the mark with nanopure
water and swirl for mixing. Then add nanopure water dropwise up to the mark and remix.
Transfer each solution to an approﬁriately labeled polypropylene bottle. Label the bottles SrCl-
NaCl-KCl*0.05N*Refl to 30. Clean the ten beakers and ten volumetric flasks by rinsing three
times with DI water and then three times with nanopure water (no acid wash). Reuse this
glassware and repeat this procedure for the next ten reference solutions. For convenient
preparation, it is suggested that the 0.005N solutions (0.05N dilutions) be prepared before

making the next set of ten 0.05N solutions.

Preparation of the 0.005N reference solutions
Add 10mL (volumetric pipet) of the 0.05N reference solution to a 100mL volumetricv flask and
dilute to mark with nanopure water. Mix thoroughly. Clean the pipets by thoroughly rinsing with
DI water, then with nanopure water (no acid wash). Place pipets in oven for drying. Transfer
each solution to an appropriately labeled polypropylene bottle. Label the bottles SrCl,-NaCl-
KCI1*0.005N*Refl to 30. Clean the flasks by thoroughly rinsing with DI water, then with
nanopure water (do not acid wash). For convenience, it is suggested that all 60 reference
solutions be finished before starting to prepare the experimental solutions.
All 60 reference solutions (thirty 0.05N and thirty 0.005N) will be spiked with radioactive
strontium (#51A 369/39). The spiking ratio is 1mL of radioactive strontium solution for each

1000mL of reference solution per Paul Bertetti. For the thirty 0.05N reference solutions (each at
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CaCl2-NaCl-KClI Ternary lon Exchange Experiments (0.05N and 0.005N)

Thirty 200mL reference solutions with a total normality of 0.05N will be prepared. Two

experimental sets will be generated from these reference solutions: thirty 0.05N solutions and

thirty 0.005N solutions. All experimental sets will have a fixed solution volume (50ml) and a

fixed amount of zeolite (0.1g). The compostion of the 30 reference solution will vary (see table).

The 0.05N experimental set will consist of 50 mL aliquots of the reference solutions. A 0.005N

experimental set will be prepared from a ten-fold dilution of the 0.05N reference solutions. The

ternary ion exchange solutions will be prepared in the following manner.

Preparation of the 0.05N reference solutions

For convenience, the 0.05N reference solutions can be prepared in groups of 10. Label ten

250mL beakers with a sharpie. Tare an appropriately sized weighing boat on the AE240 balance.

Add the appropriate amount of NaCl (see table) and record the mass. Transfer the compound to a

250mL beaker. Carefully rinse the weighing boat with nanopure water from a squirt bottle and

transfer the washings into the beaker. Repeat this rinsing step several times. Throw away the

used weighing boat. After the NaCl additions to the ten solutions has been completed, then the

KCl additions can begin. Tare an appropriately sized weighing boat on the AE240 balance. Add

the appropriate amount of KCI (see table) and record the mass. Transfer the compound to the

appropriate 250mL beaker (beaker already contain a NaCL solution). Carefully rinse the

weighing boat with nanopure water from a squirt bottle and transfer the washing into the beaker.

Repeat this rinsing step several times. Throw away the used weighing boat. After all ten KCI

additions have been completed, then begin with the CaCl,*2H,0 additions. Keep the

CaCl,*2H,0 container covered as much as possible in order to minimize adsorption of water

from the atmosphere. Tare an appropriately sized weighing boat on the AE240 balance. Add the

appropriate amount of CaCl,*2H,0 (see table) and record the mass. Transfer the compound to

the appropriate 250mL beaker (beaker already contains NaCI/KCI solution). Carefully rinse the
weighing boat with nanopure water from a squirt bottle several times and transfer the washings
into the beaker. Throw away the used weighing boat. Ensure that all solids are dissolved in the

250mL beaker. Swirl and/or add water if necessary. Ensure that total solution volume in beaker

- does not exceed much beyond 100mL. Let the solution stand for at least one minute before

transferring into the volumetric flask. Label ten 200mL volumetric flasks with a sharpie. Decant
the contents of the 250mL beaker into the appropriate 200mL volumetric flask. Carefully rinse
the beaker with nanopure water from a squirt bottle and transfer the washing into the beaker.
Repeat this rinsing step several times. Fill the volumetric flask to about 2-3 inches below the
mark with nanopure water and swirl for mixing. Then add nanopure water dropwise up to the
mark and remix. Transfer each solution to an appropriately labeled polypropylene bottle. Label
the bottles CaCl,-NaCl-KCI*0.05N*Ref1 to 30. Clean the ten beakers and ten volumetric flasks
by rinsing three times with DI water and then three times with nanopure water (no acid wash).
Reuse this glassware and repeat this procedure for the next ten reference solutions. For
convenient preparation, it is suggested that the 0.005N solutions (0.05N dilutions) be prepared

before making the next set of ten 0.05N solutions.

Preparation of the 0.005N reference solutions
Add 10mL (volumetric pipet) of the 0.05N reference solution to a 100mL volumetric flask and
dilute to mark with nanopure water. Mix thoroughly. Clean the pipets by thoroughly rinsing with
DI water, then with nanopure water (do not acid wash). Place glassware in oven for drying.
Transfer each solution to an appropriately labeled polypropylene bottle. Label the bottles CaCl-
NaCl-KC1*¥0.005N*Ref1 to 30. Clean the flasks by thoroughly rinsing with D1 water, then with
nanopure water (no acid wash). Place pipets in oven for drying. For convenience, it is suggested

that all 60 reference solutions be finished before starting to prepare the experimental solutions.
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Preparation of 0.05N Experimental Solutfons — Addition of zeolite
All experimental sets will have a fixed solution volume (50mL) and a fixed amount of zeolite
(0.1g). Tﬁe XXX form of the zeolite (XXX-zeo) will be used. Record the zeolite label
information in the notebook. For convenience, the experimental solutions can be prepared in
groups of 10. Transfer and record the mass (target = 0.1g) of XXX-zeo into a 60mL
polypropylene bottle. The bottles should be labeled CaCl,-NaCl-KCI1*0.05N*Exp1 to 30. Add
50.00g (Metler PM4600 balance) of the appfopriate reference solution to the bottle containing
the zeolite. (It is suggested that an oxford pipet with a 10mL disposal tip be used to transfer the
bulk of the solution. Then a disposible SmL pipet can be used to add the final amount of
reference solution dropwise to obtain the 50.00g mark.) Record the mass of solution. Repeat this

procedure for making each experimental solution.

Preparation of 0.005N Experimental Solutions — Addition of zeolite

All experimental sets will have a fixed solution volume (50mL) and a fixed amount of zeolite
(0.1g). The XXX form of the zeolite (XXX-zeo) will be used. For convenience, the experimental
solutions can be prepared in groups of 10. Transfer and record the mass (target = 0.1g) of XXX-
zeo into a 60mL polypropylene bottle. The bottles should be labeled CaCl,-NaCl-
KCI*0.005N*Expl to 30. Add 50.00g (Metler PM4600 balance) of the appropriate reference
solution to the bottle containing the zeolite. (It is suggested that an oxford pipet with a 10mL
disposal tip be used to transfer the bulk of the solution. Then a disposible SmL pipet can be used
to add the final amount of reference solution dropwise to obtain the 50.00g mark.) Record the

mass of solution. Repeat this procedure for making each experimental solution.
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’ GLW ?ﬂ; N % o A g\ §9 CaClL-SrCL-NaCl-KCl Quatenary Ion Exchange Experiments (0.05N)
~ AN VILY Bl | e ,
‘[?Pr(i} < \; YR T é :‘% @ }Q’ & /§\f\ L * Forty 500mL reference solutions with a total normality of 0.05N will be prepared. Forty 0.05N
T W Sl @i Ecgeel L ] \
E ] % < E $7259%(s Cgl l{ _{S{J \?\;L I experimental solutions will be prepared from these reference solutions. All experimental
! g 5 = SC QZHREE g3 [ Ve
. g 2 i ITI=z G g A1 M . . :
' E L2 3} . S i\% s N §r’§ 0 = = §’ . solutions will have a fixed solution volume (50mL) and a fixed amount of zeolite (0.1g). The
@ Vow; S b N3 N < .
i % 290G |[§ 9 &5 qd f N )
I 3 = E = 8 2 = >3 — Jd g [V 5 K Qj =3k composition of the 40 reference solutions will vary (see table). The quaternary ion exchange
| fooas 55 2t 139 99 N
solutions will be prepared in the following manner.
b
a) Preparation of the 0.05N reference solutions
o | -
5 ° § T~ For convenience, the 0.05N reference solutions can be prepared in groups of 10. Label ten
D 85 ———— T
:: % E’ § - : | 600mL beakers with a sharpie. Tare an appropriately sized weighing boat on the AE240 balance.
[ ) ] ]
= oTn |
g S §>§ & § J:(:::"‘ Add the appropriate amount of NaCl (see table) and record the mass. Transfer the compound toa ~ —"
S FUgel|T :
582 - S—
§ é g :)3 3T ' 600mL beaker. Carefully rinse the weighing boat with nanopure water from a squirt bottle and
5 5858 -
g 3 % & é ? | transfer the washings into the beaker. Repeat this rinsing step several times. Throw away the
- .E. > g < 0 % i :
w o ‘g @ 2 s |2 ‘ . used weighing boat. After the NaCl additions to the ten solutions has been completed, then the 7
- P2 g 12 18 | o _—
o © z 18 |z ) | KCl additions can begin. Tare an appropriately sized weighing boat on the AE240 balance. Add
<Et R P '
b B @ EX .
n g |2 g | O the appropriate amount of KCl (see table) and record the mass. Transfer the compound to the
d?l@;j(b/\l(w\ _\\\\\\X\ 2 le |2 § =
\ z appropriate 600mL beaker (beaker already contain a NaCL solution). Carefully rinse the
sioureo) jo #| —| 1 I R 5 mE@
5 §oa
adf} sidweg| = __,x—v——«—«\ : £E § weighing boat with nanopure water from a squirt bottle and transfer the washing into the beaker.
S5
29 o adAy xiep| Y \ g ;:% g Repeat this rinsing step several times. Throw away the used weighing boat. After all ten KCI
RN 2 o . .
q - 3 -~ uol,oa,,g‘g’zﬁ,’;“;g ] 5?‘” \g\ 1 additions have been completed, then begin with the SrCl,*6H,0 additions. Tare an appropriately
W 2 o B2 |3 g |
=3 S a (RKppu) S g =4 ;§ %As & ! sized weighing boat on the AE240 balance. Add the appropriate amount of SrCl,*6H,0 (see }
~ { [\ é ejeq UOKD9|I0) Bidies rgg | — E 2£3 gé o !
I 828 |v<.. 8 ) '
\f\ QA:L \\/\ g A Sy & - a 2 3 e %E';RP T |3 table) and record the mass. Transfer the compound to the appropriate 600mL beaker (beaker
S N ENENEN NEN Fai R :'é - £ =g F 0 -3 5.
Q o ) N \L . A U, M A = = g g;>
“N: 3 ()8 % \§ \E \s N %L ﬁ Q{L’ j :ﬁ A< zsfé £5|2~<y|e § A ——o | already contains NaCl/KCl1 solution). Carefully rinse the weighing boat with nanopure water
o 2 &535 HEREEEEEEREIEAHIRNEEE -
; o ~ = 82352 S8 —— . . . . ‘ 1
) % S| 1\ \Z \A \; \é \5 A\ E sk g —  from a squirt bottle several times and transfer the washings into the beaker. Throw away the used }
ssaippy/ewieN uatio [ 3 3 8 o RERERT: pele & =R, U ,
] weighing boat. After all ten SrCl,*6H,0 additions have been completed, then begin with the
ENEE— \_"--————————-“-n—
— 1 CaCly*2H,0 additions. Tare an appropriately sized weighing boat on the AE240 balance. Add —

— the appropriate amount of CaCl,*2H,0 (see table) and record the mass. Transfer the compound
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to the appropriate 600mL beaker (beaker already contains NaCl/KCl/ SrCl,*6H,0 solution). For 500mL solutions
A - ) NaCL KCL CaCl2*2H20 SrCl2*6H20
Carefully rinse the weighing boat with nanopure water from a squirt bottle several times and (s):;;::l?n D 0?;80 0 5[;(00 0%?)80 0%380 %3152419) nz)azgg%q) '%3221(:?) "Ba;;ésL
. 3 Lo QREF2 0.2000 0.2667 0.2667 0.2667 0.2922 0.4970 0.4901 0.8887
transfer the washings into the beaker. Throw away the used weighing boat. Ensure that all solids L JQREF3 0.3000 02333  0.2333  0.2333 0.4383 0.4349 0.4288 0.7776 e
QREF4 0.4000 0.2000 0.2000 0.2000 0.5844 0.3728 0.3675 0.6665
are dissolved in the 600mL beaker. Swirl and/or add water if necessary. Ensure that total solution ~———~——""""___ | gsgig ggggg 8'12% g-}gg; 8-123; g-;ggg 8'2132 8-2223 g-izii E—
: . ' |orEF7 07000 01000 0.1000 01000 | 1.0228 0.1864 0.1838 0.3333 —
volume in beaker does not exceed much beyond 300mL. Let the solution stand for at least one QREF8 0.8000 0.0667 0.0667 0.0667 1.1689 0.1243 0.1225 0.2222
. L. . QREF9 0.9000 0.0333 0.0333 0.0333 1.3150 0.0621 0.0613 0.1111 ‘
minute before transferring into the volumetric flask. Label ten S00mL volumetric flasks with a L |QREF10 1.0000 0.0000  0.0000  0.0000 1.4611 0.0000 0.0000 0.0000 —
QREF11 0.3000 0.1000 0.3000 0.3000 0.4383 0.1864 0.5613 0.9998
sharpie. Decant the contents of the 600mL beaker into the appropriate 500mL volumetric flask. ] SEEEg gggg; 8':23888 8222; 8222; 8'2238 gggg? 8'22% 8'33% 0
Carefully i . . .. ' |QREF 14 0.2000 0.4000 0.2000 0.2000 0.2922 0.7455 0.3675 0.6665 .
arefully rinse the beaker with nanopure water from a squirt bottle and transfer the washing into QREF15 0.1667 05000 0.1667  0.1667 0.2435 0.9319 0.3063 0.5555
. | IQREF16 0.1333 0.6000 0.1333 0.1333 0.1948 1.1183 0.2450 0.4444
the beaker. Repeat this rinsing step several times. Fill the volumetric flask to about 2-3 inches {QREF17 0.1000  0.7000  0.1000  0.1000 0.1461 1.3046 0.1838 0.3333
QREF18 0.0667 0.8000 0.0667 0.0667 0.0974 1.4910 0.1225 0.2222
below the mark with nanopure water and swirl for mixing. Then add nanopure water dropwise up ' ggggg g'gggg ?'gggg 8'8888 8'8388 8’8323 12;;; g'gggg 8'(1)(1)(1); —
h . . . | QREF21 0.3000 0.3000 0.1000 0.3000 0.4383 0.5591 0.1838 0.3333 JRS—
to the mark and remix. Transfer each solution to an appropriately labeled polypropylene bottle. e QREF22 0.2667 0.2667  0.2000  0.2667 0.3896 0.4970 0.3675 0.6665
[ ————— ‘rb QREF23 0.2333 0.2333 0.3000 0.2333 0.3409 0.4349 0.5513 0.9998 e
Label the bottles QRef1 to 40 (Q for quaternary and Ref for reference solution). Clean the ten -—;—.\1____\_’\1]4 \ ggggg 8'?223 g‘fggg g'gggg gfggg g'gggg g'g:gg 8;?2; 1222‘1 —
beak . .. . . . . ! QREF26 0.1333 0.1333 0.6000 0.1333 0.1948 0.2485 1.1026 1.9996
ers and ten volumetric flasks by rinsing three times with DI water and then three times with j" 6’2§'O? QREF27 0.1000 01000  0.7000  0.1000 0.1461 0.1864 1.2864 2.3329
. R . —_— =] |QREF28 0.0667 0.0667 0.8000 0.0667 0.0974 0.1243 1.4702 2.6662 JRS—
nanopure water (no acid wash). Reuse this glassware and repeat this procedure for the next ten ’ ‘Ew/ QREF29 0.0333 0.0333  0.9000  0.0333 0.0487 0.0621 1.6539 2.9994
— QREF30 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 1.8377 3.3327 R ——
reference solutions. QREF31 0.3000 0.3000 0.3000 0.1000 0.4383 0.5591 0.5513 0.0000
— QREF32 0.2667 0.2667 0.2667 0.2000 0.3896 0.4970 0.4901 0.0000 —
P . . . QREF33 0.2333 0.2333 0.2333 0.3000 0.3409 0.4349 0.4288 0.0000
reparation of Experlmental Selution QREF34 0.2000 0.2000 0.2000 0.4000 0.2922 0.3728 0.3675 0.0000 ——
. e ‘ QREF35 0.1667 0.1667 0.1667 0.5000 0.2435 0.3106 0.3063 0.0000
All experimental sets will have a fixed solution volume (50mL) and a fixed amount of zeolite QREF36 0.1333 01333  0.1333  0.6000 0.1948 0.2485 0.2450 0.0000
QREF37 0.1000 0.1000 0.1000 0.7000 0.1461 0.1864 0.1838 0.0000 —_—
(0.1g). The sodium form of the zeolite (Na-zeo) will be used. Record the zeolite label R gsgigg g‘ggg; g'ggg; g'ggg; g'gggg 8'8%‘; 8' ;gg? g'ggfg g'gggg
. .. j QREF40 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000
information in the notebook. Transfer and record the mass (target = 0.1g) of Na-zeo into a 60mL ‘
: o Reference solns were 500mL
polypropylene bottle. The bottles should be labeled QExpl to 40. Add 50.00g (Metler PM4600 ! Experi;nfentgl ?"t',"s ‘:’g’ eQ°'19 ZT°"te in 50mL. ¢ Ref= ref i T
S egena tor solution N = quatenary experiment, Ref = reference sotution
balance) of the appropriate reference solution to the bottle containing the zeolite. (It is suggested __,‘__
\
that an oxford pipet with a 10mL disposal tip be used to transfer the bulk of the solution. Then a n B——s —3
iSPOSi : . ) ('R'“epc(@(‘\\ ool Qu q'haﬂm“q RBeCevence fq/v\ s }
disposible SmL pipet can be used to add the final amount of reference solution dropwise to . | I 7 ]
-‘—A_‘
obtain the 50.00g mark.) Record the mass of solution. Repeat this procedure for making each I {2 { \ o NQ(\{ | D¢ gc\u\%”e/ Hﬂ {“ec- \u/\ “9 Lf / 9~ 111
3 ¥ ” : 1
experimental solution. e S
~ - N
§cc\\uwx "@MM A’P ?—eo‘\'*e, vsed, 4o soc{wm rm\‘\—\
=

FeLevence solu ( QREF 10) wj 3 515‘0‘0&21

— T
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07 MayoL E")q“‘”“h‘ | |\ Pregaranon o= Quatenary  Rel Ssluy [ te 2o |
LT <u £ @ wseted \ N/ ——
‘ﬂ%W Cp “!/[fhe\/‘ ()‘%7, ; [J\/JHZ ?8%32'] :’:a[/dLUCJ y.,roceJure Lo w HC("///&<7~IH
KEP/ Fishee ?an»rco [sttf ©06Q Y2 ’ ’
$rt) - Gilo- Tisher Ss54[-500 |sttf oocas2 Pecaewls: see 494 /112
ec 2/7 /2°" y-Spedns d 1/11 /Zw/ % ’
(980,20 - Fishee C79-3 IH% 215282 wc3R)le2 7 Loln 1D NalO _ KEP (s, O il e
B —— T Mass(4)  wass@)  mass() mass(4)
X Reforewre S-lus | +o © (1o s‘k‘PPeC(') so /~[_é<7) \ T~ WV J7 5 X 7
\ ' e QREF!]  o0M383  o\ged. 65517 a,9949
OcN (D Na€C KCp.  ScQ 60 U, 2H,d QREF 12 03394 03717 6.490] O.3390
wissly)  wassCe)  wessls)  wasgdy)  lgREFIS  o3MIl o539 04a%6 00,7770
~ - - ' , WREFIY 0390 o145 03676 0.4E6S
QREF(  ¢.|15¥ 05533 |ootd  65351% RREFIS  od434  0a3lT  ©,30¢| 0.J35%
| QREFS 02923, o497 93885  oMd4ed QREFIE 01953 [\1B] 0345 MY
| REF3 o3y o M35 01773 o138 QEEEI7  o{57 13046 ©,1%43 ©.3335~
QRPFY  o\5343 03737 0665 03674 _ QBEFI® 00977 144\ gle2] = ¢.2225
QREFS”  0,1303 03|05  ©.9559 0,30k QREFI 00497 \6TT5  0.0613 oz
QREFG 03710 0 a8 o043 ©.2454 QREF 20 o 3637 & 0
RREF] 11,9232 0865 03337 o !?Mo
QREFZ  |,143 0,143 ©,2219 o l2.17 0QMan(C \fd‘epqwaﬁow e @Ug{”emm Re Sulus 2/ 1o 3C
QReF? 13193 0,062 Ol Olcﬁé:[?? BHG = —~—
™~ | Followed ?U“Oc‘etlm"e/ Lrom ‘1‘?‘{//0%[!7 . EEqu‘k!fm 994112
~ —Y
| ™~ TN D Nafl, KEC_ Cati2llp 5T plo
| \ L mvﬁ@) Wlflﬂ’/é> g ‘SSCq mass ‘J)
| N —__WhsREF2] 0M39d 05590 1834  0.3339
| N P X bREF2Z 03992 0.4963 03672 d.¢esé
N 0 WREres oSfoq 04350 0550 05a9y
| = U keered 02923 0.3730_2.135) 1.3336
~ OGN [OREES 036 0,3105 2994, L 660
| ~ _WWACIOPeF2g 01945 0gY83  |.ede 1,999
? S QU7 00457 o6 | AFed 3333
o~ (‘”7,\ YREE2E  0.0973 o126 11707 e
~_ QREFX) 00490 0,0622. 6542 3 9999
~_ e e a L3378 3.3324
- o - - B
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Experiment Na-K-Ca-SR @ 0.05 N

N%) "47/\:)\/ . - NaCL ;‘c):rLsoomLéoé:l:gozﬁzo SICI2*6H20
aCI2* rCi2* —
F@”ﬁ WEQI > p"cceo/)l,/b’% ‘QA\M ),[ C’L// Igcf_,{f/ + ( /J” Solution ID ENa EK ECa ESr mass (g) mass (g) mass (g) mass (g)
= —F ; — [QREFT 01000 - 0.3000 03000  0.3000 | _ 0.1461 0.5591 5513 09998 |~
g TLu / ‘ QREF2 02000 02667 02667 02667 | 02922 0.4970 0.4901 0.8887
1 ke *3 v see HY L}, e i — |QREF3 03000 02333 02333 02333 | 04383 0.4349 0.4288 07778 |7
| \f//——'_ QREF4 04000 02000 02000 02000 | 05844 0.3728 0.3675 0.6665
‘ _ - - — |QREF5 0.5000  0.1667  0.1667  0.1667 0.7305 0.3108 0.3063 085855 1T
| Soun D /Uq e¢ 43 Cq€l -2ty SyEP -4 Hj ] | |oreFs 0.6000 01333 01333 01333 | 0.8766 0.2485 0.2450 0.4444
‘ ~ ) = 2 QREF7 0.7000 01000  0.1000  0.1000 1.0228 0.1864 0.1838 0.3333
s <9 ‘W\QSSC“D M 55 (‘-,‘5 mes's f ,,W L | |QREF8 0.8000  0.0667 0.0667  0.0667 1.1689 0.1243 0.1225 0.2222
3 = v, 7 QREF9 0.9000 00333 0.0333  0.0333 1.3150 0.0621 0.0613 0.1111
| |arerF10 10000  0.0000  0.0000  0.0000 1.4611 0.0000 0.0000 00000 |—
— : , QREF11 0.3000 01000 03000 03000 | 0.4383 0.1864 05513 0.9998
QREFS { J.H3 “3H 0,557 C{ Y O, 5516 2, 335G QREF12 02667 02000 02667 02667 | 0.3896 0.3728 0.4901 0.8887 e
— ‘ : ’ QREF13 02333 03000 02333 02333 | 0.3409 0.5591 0.4288 0.7776
CEREF3Z2 0.3%¥97 4913 &, HAYoo O.Co0R | |___|QREF14 | 02000 ~ 04000 02000 02000 | 0.2622 0.7455 0.3675 0.6665 |
: ) ‘ =t —— QREF15 0.1667 05000 0.1667 01667 | 0.2435 0.9319 0.3063 0.5555
G REF 75 ©.34 09 0, [350 o4 el.q@M .99 QY ; | |QREF16 0333 06000 0.1333 01333 | 0.1948 1.1183 0.2450 0.4444 |
g P : QREF17 01000 07000  0.1000  0.1000 |  0.1461 1.3046 0.1838 0.3333
@REFS lf ) :&f{ l‘i W,S STAS @ ?675 L3 S %% r GREFTS | 00667 08000 00667 00667 | 00974 1.4910 0.1225 T S | —
, - , : L : REF19 0.0333 09000 0.0333 00333 | 0.0487 16774 0.0613 0.1111
C\?’ EEF 35 Oa% i 55 ;V 3003103 O «g@é“/ L 6660 ] QREF20 0.0000  1.0000 '0.0000  0.0000 |  0.0000 1.8638 0.0000 R
: Ear:gé o \ QREF21 03000 03000 01000 0.3000 | 0.4383 0.5591 0.1838 0.9998
& ‘__37 I q;7 O.;}H?Sﬂ ©.2453 2.0900 QREF22 0.2667 02667 02000 02667 | 0.3896 0.4970 0.3675 08887 |r——
RE] . > QREF23 02333 02333 03000 02333 | 0.3409 0.4349 0.6513 0.7776
QIEF A 0, l"‘ 3 0. 1863 018340 2\3 s34 QREF24 02000 02000 04000 02000 | 0.2022 0.3728 0.7361 0.6665 |
& ,%F 0.0979 0,124} o4 1A Q\L,f 7 6664 ! QREF25 0.1667  0.1667 05000 01667 | 0.2435 0.3106 0.9189 0.5556
L e : | — QREF26 01333 01333 06000 01333 |  0.1948 0.2485 1.1026 04444 |
@ P\EFB <0494 ) 0,062.2. 0,006 1‘? 2 ﬁClgC[ i QREF27 01000  0.1000  0.7000  0.1000 0.1461 0.1864 1.2864 0.3333
- ’ : — , QREF28 0.0667  0.0667 0.8000 00667 | 0.0974 0.1243 1.4702 0222 |7
) EKF '-fC) & O ) <, 3 ? S | QREF29 0.0333 00333 09000 00333 | 0.0487 0.0621 1.6539 0.1111
¢ QREF30 0.0000 - 00000 1.0000 0.0000 | 0.0000 0.0000 1.8377 0.0000 |7
o \ QREF31 0.3000 03000 03000 0.1000 | 0.4383 0.5591 0.5513 0.3333
p < . QREF32 0.2667 02667 02667 02000 | 0.3896 0.4970 0.4901 0.6665
N & o - ,0“,1 evtsy LAy qu\d in tle ‘\”@(L) e. ( 94 / ! ) QREF33 02333 02333 02333 03000 | 0.3409 0.4349 0.4288 09998 |
: : 1 QREF34 0.2000 02000 02000 0.4000 | 0.2922 0.3728 0.3675 1.3331
t £ onc el WA ’H/\ o 5’,;—&@_7» G 470 mMe s< \er & gg{:g , QREF35 0.1667  0.1667  0.1667  0.5000 0.2435 0.3106 0.3063 1.6664
& - QREF36 01333 01333 01333 06000 | 0.1948 0.2485 0.2450 1.9996
‘o @REF, D, e (2 Ve cf‘(‘ecif fo [g G , QREF37 0.1000 0000 01000 07000 |  0.1461 0.1864 0.1838 23329 |
> QREF38 0.0667  0.0667 00667 0.8000 | 0.0974 0.1243 0.1225 2.6662
@ 2\ eV %ec.y Yy / [/ 6) . These vowm be VS weve gzggag 0.0333 00333 00333  0.9000 0.0%87 0.0621 0.0613 2.9994
; REF40 0.0000  0.0000  0.0000  1.0000 |  0.0000 0.0000 0.0000 3.3327
vsed for ReC <slns 3 Ude YO apave, L
3 L oa N (A' ; Reference solns were 500mL
d) ‘?’Et A‘ ' 'h’ ;O Wt l( Ne<a +3’ bé ‘Aﬂ MqA €. Experimental soins were 0.1g zeolite in 50mL
\ Legend for Solution ID: Q = quatenary experiment, Ref = reference solution
= -
~O i (> >
~Lu— S 2
\ | 29;
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\ e A—
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Leth REXPX_ where = mﬂfﬁef hacy , |
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; SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
E BN DLEL)) wEBl/{ [\.[6 Southwest Research Institute U 2Weeks
< g c N w M -D |V 2o Chemistry and Chemical Engineering Division 5;, %m’::ks
. 6220 Culebra Road . ﬂ E
§< San Antonio, Texas 78238-5166 w '5
B l/lD 51 7 Client Purchase Order/Other 1D Site/Zone 1D SwRI Contact
E A
=] Analyses Requested M\ke /)4 mmﬁé l
REMARKS
2 2 o~ Preservation
é E \’ﬁ% a=HCltopH <2
4 K b =HNO; to pH <2
X § § 2 § 2Lf\ = c= HzSOQA to pH<<2
88| 8 g | 2 5 |¥ d = NaOH to pH >12
23| g e = 5 &Y = Cool (4°C=2°C)
EE £ £ g 2 |, o fon
Sample ID SE| & = 3 = INA <
OSME | 29 oo | s Norlear 5‘;7[;4%
O5QE Zl pod R;':J‘r’lle'\[ :
ADES < o I{){) cEp
O(Cf\) EI’I' X e r'v-\«ln Wee S
OSQE S <
‘ ' - Bl Wey B
0EQREG > Ry 2 g
B RE 7 x plote 6565~
C5PEB X FAX S18Y
5 RET X
osRE || |V ] < 20 aqzr) ol. cof
Matrix Types: Sample Types: 'Rehnq hed by (PnnVSngn ure’ Date Time i
A - Air D - Duplicate g 7
B - Biota ER — Equipment Rinsate (q
D - Dust FB - Field Blank Received by (Pnnt/Slg‘néture) Date Time
E — Emission/Stack FD — Field Duplicate
P — Product MS — Matrix Spike
S ~ Soil MSD - Matrix Spike Dup Relinquished by (Print/Signature) Date Time
SED - Sediment TB — Trip Blank
T - Tissue
W - Water Received by (Print/Signature) Date Time
WP - Wipe
Temp. -z 2.9 Therm #: 5 2~ G~
Comments:
Relinquished by (Print/Signature) Date Time
T T
Div 01 COC Form 01-01-001, Rev 4/02
& 1 1
_ SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
E g B F A'Dl/g Lf wE 2'['/ N S o Southwgst Research Institute j ga:z::
o _ emistry and Chemical Engineering Division
EZCNWRA- DIV 2o 6220 Culebra Foad Q  Other: ﬂ w ks.
5 gb 0 5—7 San Antonio, Texas 78238-5166
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
k4 ~
° Analyses Requested M] LLQ .Dq//)mq ny)
™ 2 i P t_F{EMAF{KS
© E reservation
3 = 2’\0_ a=HCl to pH <2
o g g Iy M b = HNO to pH <2
2 2 ® g 2 ~ ¢ = HySO4 to pH <2
g% S & e g \0“ N d = NaOH to pH >12
E‘ g _E' = E' § ~ 2 e = Cool (4°C+2°C}
Sample ID ’ SE| & s 3 - \L;, “ nene
[ g
SREI2. fr9gl | W) Y Noelea Safly
OS/CQE) 1 i X Pe(d“g(f Use
QSPEY i s ppvp iste A
05@1://5 ‘ r O roced vves
1
OsqEl6 || -
05 L |7 I) * Rt~ Brad Werlng
CQE [B | x PovE 6545
g?@? 17 ( ad Fax 5184
QE 70 1 x
{
osorp) |V M x
Matrix Types: ! Sample Types: Helinquished by (an/S:gnat re} Date Time
A - Air D - Duplicate M
B - Biota ER - Equipment Rinsate E r"lJ wﬁ (i ng / M %
D - Dust FB — Field Blank R d by (Print/Sigdatute) i
E - Emission/Stack FD - Field Duplicate sosived by (Pri/Siggstife) N Date | Time
P — Product MS — Matrix Spike
S - Soil MSD — Matrix Spike D Relinquishi int/Si i
SED - Sediment e TripaB?:nkpl e Dup elinquished by (Print/Signature) Date Time
T- Tissue
xvv'; ‘-NV?Itis; 3 Received by (Print/Signature) Date Time
Temp: Z2Z C Therm#: &2 (o
Comments:
. Relinquished by (Print/Signature) Date Time
10T
Div 01 COC Form 01-01-001, Rev 4/02
[
[\
|
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Requested Turnaround:
- - & SAMPLE LIST/CHAIN OF QUSTODY B ks
§yBRaDLEY WEPLIY T R e 3
2g cN D\)Rﬁ - DIV i 6220 Culebra Road 5166 4 Otner WK
= San Antonio, Texas 78238-
* B [/D 5 7 Client Purchase Order/Other ID Site/Zone ID SwRI Contact
k3 C
5 Analyses Req d m lk@ .‘9‘7 mna 0‘4
REMARKS
2 g g Preservation
8 £ < Qa a=HCito pH <2
g |' 8 NARY b = HNO; to pH <2
o i g - ¢ = H;SO,4 to pH <2
ssl| & 2 L 5 |7 d=NaOH 10 pH >12
3% 2 = lg| 8N B_; -m: tepedity® oA
g8 g g £ s < = Other (specify
Sample 1D SE| & = 3 = W }J ' - %{h
j ' o &
OSQE 22 T2 w | | X < 14 Y
O5EZS ~ Eelg \'+u5e
osRE 24 X 2 pyroplidle
L RE 25| % proceduies
ot oE Al £ I
O5OELT N - Bia g;i (\)
05 E2D £ PHoNE 6(4
t
.3 FIX 518
059E 29
OFGE 30 _ X
> / ¥ _
(n)ﬂzgyfes:g ‘) Sample Types: Rellnquls d by (Prin |gnatu7 C/ Hj Date Time
— Air’ D - Duplicat
g - g;:)la ER —tgquuci;rient Rinsate fol € l[ Y\ 5 =
D - Dust FB - Field Blank f RT r ed by'(Pnnt/ ign: ‘j ate ime
E - Emission/Stack FD - Field Duplicate Lyl G e
P — Product MS — Matrix Spike
S - Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature)
SED - Sediment T8 - Trip Blank
T - Tissue
W - Water Received by (Print/Signature)
WP - Wipe
Temp: [ Them# O Z @
Comments: i
Relinquished by (Print/Signature)
TR T

Div 01 COC Form 01-01-001, Rev 4/02

SAMPLE LIST/CHAIN OF CUSTODY

Requested Turmaround:

- o E y ] NJ

§ 4 BR‘P, Dl’b \) U)E , = Southwest Research Institute j ngzt:

= g Chemistry and Chemical Engineering Division

2y C NWRH- DIV zo 6220 Culebra Road & Other: 1:1 :‘ /

= San Antonio, Texas 78238-5166

* EL-D ; 7 Client Purchase Order/Other ID Site/Zone 1D SwRi Contact

b3

8 .

° Analyses Requested Mlxéa ﬁQMMQ N

REMARKS
2 g 3 Preservation
F = ~ Q. a = HCl to pH <2
§ g o LV b = HNO; to pH <2
2 _ 2 ® 2 g = ¢ = H,80,to pH <2
:Sg 8 = &= g | d = NaOH to pH »12
§’§ 2 | 8| 8 N e = Cool (4°C+2°C)

Sample ID SE| & E 3 s = M or Sped? Nang
OLQE 35Kz |\W L s Norlear Sfely
05 GE 33 x Bolotad- o3
o5 QFE 3Y Vs qlr,’)}o rnloha‘(“g A
D5RE 35 pas procedures

-~
(O5¢ (O3 20 ‘ 2=

- N
O5RF 37 s Poc - Brad Ueche
o05QE 3R yos HelZ 6565 ™

05 9E 39 ¥
O5RE MO X
ORI [ 7 ] [ 7

Matrix Types: Sample Types: Helinquished by (Print/Signature), . Date Time 5

A Air D - Duplicate { . / W

B - Bicta ER - Equipment Rinsate V4. A

D - Dust / FB - Field Blank eceived by;,(Print/Sigr}_aEg) ! / Date Time

E — Emission/Stack FD - Field Duplicate ! e A

P — Product MS — Matrix Spike P -

$ - Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature) Date Time

SED - Sediment TB — Trip Blank

T - Tissue

W - Water Received by (Print/Signature)} Date Time

WP - Wipe

Temp: — 10 Therm #: A

Comments: = .

Relinquished by (Print/Signature) Date Time
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—  SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name:  Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 05/01/02

e Matrix: Liquid Project No.: 20.R9211.01.001
—\/‘—____"_—-‘—.——-
' Work Order: 22379
\/M
wb{ ‘L a(‘clp{" ll 370' oN pq q( Licl L[ /i l< Lab Calcium Potassium Sodium
——TT Sample ID SystemID | Resuits (mg/L)| Results (mg/L)| Results (mg/L)
Cal /7 ~ NeglO - [LCQ/ @téc)f [\f gfxpg“maﬂ’ Prep Blank <0.05 <02 <02
T—TTT Lab Control - 20.2 18.9 19.6
o, True Value 20.0 20.0 20.00
Sc' m’lﬁ X oV @ 9 —— T Recovery 101% 94.7% 98.2%
H gl / (o d? 00SCNKEI 204942 18.7 142 80.3
C ;1 atv ’IF Cuvg G‘J “ M Dq‘j‘g 19 4 [ L L Duplicate resall 204943 18.8 14.1 80.7
RPD 204942 0.53% 0.71% 0.50%
—_— 005CNKEL1 204943 751 132 996
‘,Uo(\c. 6,(\@(- 7/"2__"2,417 >n_page L{Ci Ll /) 26 Spike result 204943 27.9 217 120
— Spike added 204943 20.0 20.0 20.0
fé g o Recovery 204943 101.9% 102.1% 103.6%
S(QL\ (o o, O l\:; /e’":é\ew W~§" G| "icl ?26 é/g‘ C — G0SCNKEI2 204944 7.89 3.09 98.3
/6—[—( o > 005CNKEI3 204945 7.04 5.80 96.9
54 \MD €5 o p@l’—\ £ Llct a0 (¢ exp )V L]LI 005CNKE14 204946 7.75 9.70 95.2
| < / J 005CNKEL5 204947 6.97 14.9 92.5
; “‘“ &F Co ’CL':‘) °“€ qj\e L/ ,L/l o’ z?a — 005CNKEL6 204948 6.16 21.9 8.6
‘ ™ _Hﬂi 005CNKELT 204949 4.74 30.0 86.2
’ px 2 5:»‘V\§ c“ (A]C Y Ee F=1ng T Ch - 005CNKEIS 204950 3.05 38.6 82.2
| & I9g~e2 005CNKEI9 204951 1.34 183 78.6
005CNKE2 : 204952 13.6 10.5 872
’ y? 005CNKE20 204953 0.057 58.9 74.1
; Woll o e 7 O on £ qq(: [ 005CNKE21 204954 0.822 8.42 102
J o, & \W[e 00SCNKE22 204955 3.00 3.18 99.8
| Cally- Z ché ’LCQ 95 N € VD ‘d\ 005CNKE23 204956 6.36 729 96.5
| 005CNKE24 204957 107 6.23 902.2
ng\())% b 9""" €. L’C,z,/ /'OI t (Oz ; { 005CNKE25 204958 15.1 435 883
005CNKE26 204959 19.8 3.73 83.4
( lna (N b€ C v 5'{?—"4 b\ 2 W Oﬂ‘ 4 C. L[Cr L} / 'O 3 [© 005CNKE27 204960 24.7 2.64 771
i 005CNKE28 204961 304 1.78 724
00SCNKE29 204962 35.1 0.958 67.5
! Duplicate result 204962 34.7 1.00 67.1
E \ °‘v'lL ""\‘(‘P( ZZZ,GLf oh p“‘ﬂ"e 4 9 17[ //2? RPD 204962 1.15% 4.29% 0.59%
| % '(— 005CNKE3 304963 9.17 7.68 522
: Sy m }‘) i Eé ILM &4 l A’ 5"”9 "’" e gpill:e rt:jsult 204963 22(8) 28.0 1 ;A:.)
! . pike added 204963 20. 20.0 20.
| 5 2 mm f; S on ﬁq‘: £ H éf L/ Xq q C7 Recovery 204963 98.2% 101.6% 109.0%
. 005CNKE30 204964 40.1 0.470 63.1
: C ‘nét“‘" O”Q Cv’S’\’oC [ WA Oqaé/ L{<] L, /C” q ? - 005CNKE4 204965 541 35.19 99.0
| J 00SCNKES 204966 2.68 334 104
. — 005CNKE6 204967 1.06 1.94 106
005CNKE7 204968 0375 0.984 107
I ‘U’t lL LK C\eﬂ 7,?/ 306 & Cg\qe/ L(C' Lt / {Zq - 00SCNKES 204969 0.116 0.548 108
: 005CNKE9 204970 <0.05 0331 107
‘ Set, - sz N 66»15"0? 0,005 N Qﬂeﬁwef}/ 005CNR3E 204971 333 633 326

S‘aw*D‘t{ o\ qu "\Ci"f/c‘ 7+c(7

Chzm\ A Lotk :) A psge LMl//GIZ 100

Reporting Limit:

0.05 mg/L 02 mg/L 02 mg/L

This report may not be reproduced except in its entirety without the written approval of SwRL
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Lab Code:

Matrix:

Work Order:

Southwest Research Institute

Client: Division 20

SwRI Date Received: 04/19/02
Liquid Project No.: 20.R9211.01.001
22295
Lab Calcium Strontium
Sample ID System ID | Results (mg/L) | Results (mg/L)
Prep Blank - 05/31/02 P <0.05 <0.03
Lab Control - 05/31/02 -ean 20.2 2.92
True Value - 20.0 3.00
Recovery - 101% 97.3%
Prep Blank - 06/05/02 o <0.05 <0.03
Lab Control - 06/05/02 -e- 209 9.65
True Value . 20.0 10.0
Recovery -en 105% 96.5%
El 204078 389 2.21
Duplicate result 204078 38.8 217
RPD 204078 0.26% 1.83%
E10 204079 160 522
Spike result 204079 366 991
Spike added 204079 200 500
Recovery 204079 103.0% 93.8%
Ell 204080 6.45 75.1
E12 204081 4.74 779
E13 204082 5.96 159
El4 204083 4.45 163
E15 204084 7.00 421
El6 204085 6.25 853
E17 204086 2.44 860
E18 204087 0.785 860
E2 204088 377 3.52
E3 204089 36.9 ‘538
E4 204090 338 12.3
ES 204091 324 15.6
E6 204092 27.6 279
E7 204093 50.6 63.3
E8 204094 20.1 44.4
E9 204095 35.6 95.7
RO.1 204096 178 44.0
R0.2 204097 157 86.3
Duplicate result 204097 157 86.4
RPD 204097 0.00% 0.12%
RO.4 204098 117 172
Spike result 204098 316 199
Spike added 204098 200 30.0
Recovery 204098 99.5% 90.0%
RO.6 204099 78.0 256
R1.0 204100 0.090 208
Reporting Limit: 0.05 mg/L 0.03 mg/L

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

127

————

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Lab Code:

Matrix:

Work Order:

Southwest Research Institute Client: Division 20
SwRI Date Received: 05/01/02
Liquid Project No.: 20.R9211.01.001
22380
Lab Calcium Potassium Sodium
Sample ID System ID | Results (mg/L)| Results (mg/L) | Results (mg/L)
Prep Blank - 06/11/02 - <0.1 <0.2 <0.2
Lab Control - 06/11/02 - 20.4 18.6 19.4
True Value === 20.0 20.0 20.0
Recovery o 102% 93.0% 97.0%
Prep Blank - 06/12/02 -een <0.1 <0.2 <0.2
Lab Control - 06/12/02 o 20.7 19.4 20.2
True Value e 20.0 20.0 20.0
Recovery e 104% 97.0% 101.0%
E11CNKO05 204972 411 101 552
Duplicate result 204972 410 102 550
RPD 204972 0.24% 0.99% 0.36%
E12CNKO05 204973 372 256 508
Spike result 204973 572 459 715
Spike added 204973 200 200 200
Recovery 204973 100.0% 101.5% 103.5%
E13CNKO05 204974 325 421 455
E14CNKO05 204975 279 591 403
EISCNKO05 204976 232 764 352
EI6CNKOS 204977 186 946 301
E17CNKO5 204978 137 1110 245
E18CNKO05 204979 92.2 1300 193
E19CNKO05 204980 45.9 1460 138
E1CNKO5 204981 418 683 191
E20CNKO05 204982 0418 1650 85.6
E21CNKO0S 204983 91.5 687 568
E22CNKO05 204984 182 595 512
E23CNKO05 204985 276 513 462
E24CNKO5 204986 365 423 404
E25CNKO05 204987 457 341 350
E26CNKO05 204988 547 255 297
E27CNKO05 204989 635 174 242
E28CNKO05 204990 734 101 189
E29CNKO05 204991 814 36.4 134
E2CNKO05 204992 370 601 305
Duplicate result 204992 367 600 302
RPD 204992 0.81% 0.17% 0.99%
E30CNKO5 204993 878 2.15 73.0
Spike result 204993 1070 23.1 283
Spike added 204993 200 20.0 200
Recovery 204993 96.0% 104.8% 105.0%
E3CNKO05 204994 319 510 407
E4CNKO5 204995 272 426 517
ESCNKO5 204996 223 340 619
E6CNKO05 204997 177 258 719
E7CNKO5 204998 130 176 825
E8CNKO05 204999 83.5 101 925
E9CNKO5 205000 36.9 36.6 1020
R3CNKO05 205001 323 638 334
Reporting Limit: 0.1 mg/L 0.2 mg/L 0.2 mg/L

This report may not be reproduced except in its entirety without the written approval of SwRI.
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Lab Code:

Matrix:

Work Order:

Southwest Research Institute

Client; Division 20

SwRI Date Received: 04/16/02
Liquid Project No.: 20.R9211.01.001
22264
Lab Potassium Sodium Strontium
Sample ID System ID Results (mg/L) | Results (mg/L) | Results (mg/L)|
Prep Blank - 05/30/02 —me <0.2 <0.2 <0.025
Lab Control - 05/30/02 s 18.8 19.1 2.91
True Value 20.0 20.0 3.00
Recovery . 94.0% 95.5% 97.0%
Prep Blank - 06/05/02 - <0.05 <0.2 <0.2
Lab Contro} - 06/05/02 == 19.5 19.9 9.61
True Value e 20.0 20.0 10.0
Recovery —--- 97.5% 99.5% 96.1%
E10SNKO05 203829 114 558 919
Duplicate resuit 203829 114 556 922
RPD 203829 0.00% 0.36% 0.33%
E12SNKOS 203830 271 514 832
Spike result 203830 473 716 1778
Spike added 203830 200 200 1000
Recovery 203830 101.0% 101.0% 94.6%
E13SNKO05 203831 436 457 738
E145NKO05 203832 599 399 635
E15SNKO3 203833 781 353 528
E16SNKO05 203834 958 303 421
E17SNKO5 203835 1120 243 305
E18SNKO5 203836 1270 188 202
E19SNKO05 203837 1460 138 104
EI1SNKO5 203838 687 187 956
E20SNKO05 203839 1610 839 <0.025
E21SNKOS 203840 677 552 201
E22SNK05 203841 595 501 418
E23SNKO0S 203842 504 440 627
E24SNKO05 203843 423 390 839
E25SNK05 203844 340 337 1040
E26SNK03 203845 273 301 1250
E27SNKO5 203846 191 244 1450
E28SNKO5 203847 115 188 1650
E29SNKO05 203848 48.0 133 1850
E2SNKO05 203849 612 303 842
Duplicate result 203849 597 296 848
RPD 203849 2.48% 2.34% 0.71%
E30SNKO5 203850 1.32 757 2060
Spike result 203850 197 277 4312
Spike added 203850 200 200 2000
Recovery 203850 97.8% 100.7% 112.6%
E3SNKO0S 203851 526 407 737
E4SNKO05 203852 443 515 617
ESSNKO0S5 203853 268 710 399
E6SNKO05 203854 356 619 503
E7SNK05 203855 190 817 286
E8SNKO05 203856 111 920 181
E9SNKO5 203857 39.5 1020 74.4
R4SNKOS 203858 532 425 636
Reporting Limit: - 0.2 mg/L 02 mg/L 0.025 mg/L
This report may not be reproduced except in its entirety without the wrillell approval of SwRIL.
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:

Lab Code:

Matrix:

Work Order:

Southwest Research Institute

Client: Division 20

SwRI Date Received: 04/22/02
Liquid Project No.: 20.R9211.01.001
22306
Lab Potassium Sodium Strontium
Sample ID System ID Results (mg/L)| Results (mg/L) | Results (mg/L)
Prep Blank - 05/31/02 - <0.2 <0.2 <0.01
Lab Control - 05/31/02 - 19.2 19.8 2.92
True Value - 20.0 20.0 3.00
Recovery == 95.9% 99.1% 97.4%
Prep Blank - 06/05/02 - <0.2 <0.2 <0.01
Lab Control - 06/05/02 v 40.0 41.1 9.94
True Value enm 40.0 40.0 10.0
Recovery eee 100.0% 102.7% 99.4%
005SNKEI 204172 19.1 77.9 314
Duplicate result 204172 19.1 79.0 31.5
RPD 204172 0.00% 1.40% 0.32%
005SNKE11 204173 1.54 99.0 9.07
Spike result 204173 43.1 302 38.0
Spike added 204173 40.0 200 30.0
Recovery 204173 103.9% 101.5% 96.5%
005SNKEI2 204174 3.61 97.8 9.25
005SNKEI3 204175 723 95.5 9.94
005SNKE14 204176 11.7 92.7 9.35
.J005SNKEI1S 204177 17.9 89.8 8.47
005SNKEI6 204178 24.5 87.0 6.61
005SNKE17 204179 33.1 83.0 4.89
005SNKE18 204180 41.2 78.6 2.73
005SNKE19 204181 49.2 76.1 1.06
005SNKE2 204182 13.7 85.8 20.9
005SNKE20 204183 582 714 <0.01
005SNKE2] 204184 8.56 98.3 0.443
005SNKE22 204185 8.60 977 2.47
005SNKE23 204186 8.60 95.3 7.81
005SNKE24 204187 7.81 91.9 15.1
005SNKE25 204188 6.77 86.5 254
005SNKE26 204189 5.29 82.5 372
005SNKE27 204190 3.69 78.3 46.2
005SNKE28 204191 2.42 72.5 59.3
005SNKE29 204192 1.12 67.1 72.6
Duplicate result 204192 1.15 67.7 73.0
RPD 204192 2.64% 0.89% 0.55%
005SNKE3 204193 10.7 90.2 14.5
Spike result 204193 50.8 289 433
Spike added 204193 40.0 200 40.0
Recovery 204193 100.3% 99.4% 72.0%
005SNKE30 204194 0.405 62.2 85.0
005SNKE4 204195 5.94 96.1 5.97
005SNKES 204196 347 99.5 2.34
005SNKE6 204197 1.73 101 0.652
005SNKE7 204198 0.935 102 0.200
005SNKE8 204199 0.369 101 0.053
005SNKE$9 204200 <0.2 102 0.010
005SNKR14 204201 73.7 30.6 63.3
Reporting Limit: 0.2 mg/L 0.2 mg/L 0.01 mg/L

This report may not be reproduced except in its entirety without the written approval of SwR1,
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AN SAMPLE ANALYSIS DATA SHEET f
— ] Gt ‘i
.\ P B Lab Name:  Southwest Research Institute Client: Division 20 T i
[/U\@-s’ - cvﬂer 9\ D\ 5{2_, { . ) -
=y / ) ¥ w\ P Lab Code: SwRI Date Received: 05/29/02
Cq2l- KB - Nyl =5V, OSSN appeiwett” L S—
) ““\/" Matrix: Liquid Project No.: 20.R9211.01.001
Qamo'efon pase. qql{///q , e O 22550
' ork Order: 5
P!‘etiwmc fq (‘e s H‘s’ e ce:ue(! bq p;,uvi/ N & P el [ -
C M° .. ‘P (L) $§‘ el J G od H CILI / L, q’i'c’ / Z_g SN PS— — Lab Calcium Potassium Sodium Strontium - ]
~ Sample ID System ID | Results (mg/L) | Results (mg/L) | Results (mg/L)| Results (mg/L)|
—_— e Prep Blank - 06/17/02 <0.1 <0.1 <02 <0.01
Lab Control - 06/17/02 205 18.7 19.4 2381
. ) Rl B N True Value 20.0 20.0 20.0 3.00
This report may not be reproduced except in its entirety without the written approval of Swi Recovery _— 102.5% 93.5% 97.0% 93.7% .
SOUTHWEST RESEARCH INSTITUTE ——+— [ O3QE] 206914 287 426 188 657
— S . Duplicate result 206914 287 426 138 646
SAMPLE ANALYSIS DATA SHEET T D S T S 700 Y57
,__.ﬁ 05QE11 206915 285 110 391 621
_ Client: Division 20 Spike result 206915 438 307 596 909
LabName:  Southwest Research Institute ’ — Spike added 206915 200 200 200 300
ived: 05/29/02 Recovery 206915 101.5% 98.5% 102.5% 96.0%
Lab Code:  SwRI Date Receive — 05QE12 206916 255 264 361 571 ,
- ' . 20.R9211.01.001 05QE13 206917 222 424 328 510 ‘
Matrix: Liquid Project No.: 2 — 05QE14 306918 191 503 204 442
05QE15 206919 158 759 258 330
Work Order: 22552 05QE16 206920 127 926 24 266
05QE17 206921 95.8 1100 189 202
: . - . 05QEI8 206922 64.1 1270 155 135
Lab Calem | Potmssiun | S | Rewe ()| 0581319 206923 30.8 1430 iE 618
Sample ID System ID_ | Results (mg/L) | Results (mg/L) Res“lgsg(smg/L) esu 1596 g/L)] ! 050E2 206924 256 367 288 575
05QE31 206937 292 ‘3‘2(2) = e 5 05QE20 206925 <0.1 1600 84.0 0.011
05QE32 206938 253 362 2 = | 05QE21 206926 95.3 423 393 650 _ —
05QE33 206939 22 557 285 871 } 05QE22 206927 191 366 358 570 %
05QE34 206940 193 o 5 1080 , 05QE23 206928 286 310 324 498
05QE3S 206941 160 T60 220 1300 | 05QE24 206929 385 258 288 428
05QE36 206942 130 g T8l 1500 } 05QE25 206930 431 202 253 319 - -
05QE37 206943 95.3 7 s 500 « 05QE26 206931 580 152 220 254
05QE38 206944 63.5 755 TP 1900 05QE27 206932 679 103 185 186 .
05QE39 206945 32.0 = 785 129 05QE28 206933 767 57.0 147 116
05QE4 206946 1926 = o8 5080 05QE29 206934 857 20.4 110 49.8 f
05QE40 206947 02 LI Do =57 Duplicate result 206934 858 19.9 110 49.7 :
05QES 206948 158 = o 0 RPD 206934 0.12% 2.48% 0.00% 0.20% l
05QE6 206949 1277 154 g = ,.. | 05QE3 206935 227 314 392 495 A
05QE7 206950 2. 539 380 108 Spike rosult 206935 435 516 599 790 |
05QE8 206951 60.3 505 971 4| — Spike added 206935 200 200 200 300 A
05QE9 206952 27. o 7 33 Recovery 206935 104.0% 101.0% 103.5% 98.3% l
05QR13 206953 226 BEBEES e SR . 05QF30 206936 939 1.17 70.5 0.298
MU . 0.01m ' J
Reporting Limit: 0.1 mg/L 0.1 mg/L 0.2 mg/L gL RS R Reporting Limit: 0.1 mg/L 0.1 mg/L 0.2 mg/L 0.01 mg/L i
_.—/ \
]
|
e,
e
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CsCI-NaCI-KCl Ternary Ion Exchange Experiment (0.005N)

Twenty-nine reference solutions with a total normality of 0.005N will be prepared. These
reference solutions will be either 500mL or 1000mL in volume. All experimental solutions will
have a fixed solution volume (50mL) and a fixed amount of sodium form zeolite (0.1g). The
compostion of the 29 reference solution will vary (see table). The ternary ion exchange solutions
will be prepared in the following manner.

Preparation of the 0.005N reference solutions

For convenience, the 0.005N reference solutions can be prepared in groups of 10. Label
ten 250mL beakers with a sharpie. Tare an appropriately sized weighing boat on the AE240
balance. Add the appropriate amount of NaCl (see table) and record the mass. Transfer the
compound to a 250mL beaker. Carefully rinse the weighing boat with nanopure water from a
squirt bottle and transfer the washings into the beaker. Repeat this rinsing step several times.
Throw away the used weighing boat. After the NaCl additions to the ten solutions has been
completed, then the KCl additions can begin. Tare an appropriately sized weighing boat on the
AE240 balance. Add the appropriate amount of KCl (see table) and record the mass. Transfer the
compound to the appropriate 250mL beaker (beaker already contain a NaCL solution). Carefully
rinse the weighing boat with nanopure water from a squirt bottle and transfer the washing into
the beaker. Repeat this rinsing step several times. Throw away the used weighing boat. After all
ten KCl additions have been completed, then begin with the CsCl additions. Tare an
appropriately sized weighing boat on the AE240 balance. Add the appropriate amount of CsCl
(see table) and record the mass. Transfer the compound to the appropriate 250mL beaker (beaker
already contains NaCl/KCl solution). Carefully rinse the weighing boat with nanopure water
from a squirt bottle several times and transfer the washings into the beaker. Throw away the used
weighing boat. -

Ensure that all solids are dissolved in the 250mL beaker. Swirl and/or add water if

necessary. Ensure that total solution volume in beaker does not exceed much beyond 100mL. Let
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the solution stand for at least one minute before transferring into the volumetric flask. Label ten

volumetric flasks (500mL and/or 1000mL) with a sharpie. Decant the contents of the 250mlL

| _ beaker into the appropriately sized volumetric flask. Carefully rinse the beaker with nanopure

water from a squirt bottle and transfer the washing into the beaker. Repeat this rinsing step
several times. Fill the volumetric flask to about 2-3 inches below the mark with nanopure water
and swirl for mixing. Then add nanopure water dropwise up to the mark and remix. Transfer
each solution to an appropriately labeled polypropylene bottle (500mL or 1000mL). Label the
bottles CsCl-NaCl-KC1*0.005N*Ref1 to 30. Clean the ten beakers and ten volumetric flasks with
DI water and then with nanopure water (no acid wash). Reuse this glassware and repeat this
procedure for the next ten reference solutions.
Preparation of 0.00v5N Experimental Solutions — Addition of zeolite

_ All experimental sets will have a fixed solution volume (50mL) and a fixed amount of
sodium form zeolite (0.1g). Record the zeolite label information in the notebook. For
convenience, the experimental solutions can be prepared in groups of 10. Fold and tare a piece of
weighing paper on the AE240 balance. Add the zeolite (target = 0.1 g) on top of the paper and

record the mass. Place a funnel made from weighing paper into a 60mL polypropylene bottle.

Carefully transfer the zeolite into the appropriately labeled bottle. The bottles should be labeled
CsCl-NaCl-KCI*0.005N*Exp1 to 30. Gently tap the paper funnel to ensure complete transfer of

zeolite into the bottle.

Place the bottle containing the zeolite on the PM4600 balance and tare. Add 50.00g

(Metler PM4600 balance) of the appropriate reference solution to the bottle containing the

| zeolite. (It is suggested that an oxford pipet with a 10mL disposal tip be used to transfer the bulk
| of the solution. Then a disposible SmL pipet can be used to add the final amount of reference
solution dropwise to obtain the 50.00g mark.) Record the mass of solution. Repeat this procedure

for making each experimental solution.
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SOUTHWEST RESEARCH INSTITUTE

Lab Name:

Lab Code:

Matrix:

Work Order:

SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute Client: Division 20

SwRI Date Received: 07/16/02
Liquid Project No.:  20.01402.871
22830
Lab Cesium Potassium Sodium
Sample ID System ID | Results (mg/L) | Results (mg/L) [ Results (m;
Prep Blank - j18wl - e <0.2 <0.2
Lab Control - j18wl - - 20.5 20.4
True Value e o 20.0 20.0
Recovery —-an - 103% 102%
Prep Blank - j18w2 - - <0.2 <0.2
Lab Control - j18w2 - e 19.9 19.9
True Value e e 20.0 20.0
Recovery - amme 99.5% 99.5%
Prep Blank - j18w3 - <0.001 --en e
Lab Control - j18w3 e 0.101
True Value - 0.100
Recovery == 101%
Prep Blank - j18w4 - <0.001
Lab Control - j18w4 - 0.090
True Value e 0.100
Recovery - 90.0% ==-= ===
005CSNK1 209368 40.5 28.9 94.8
Duplicate result 209368 38.8 28.9 95.0
RPD 209368 4.29% 0.00% 0.21%
005CSNK11 209369 12.2 1.54 113
Spike result 209369 21.7 229 134
Spike added 209369 10.0 20.0 20.0
Recovery 209369 95.0% 107% 105%
005CSNK12 209370 11.3 3.85 112
005CSNK13 209371 10.7 7.76 109
005CSNK 14 209372 9.82 13.0 106
005CSNK15 209373 8.70 20.0 102
005CSNK 16 209374 6.88 27.5 98.2
005CSNK 17 209375 5.31 36.4 94.4
005CSNKI18 209376 3.34 45.7 88.4
005CSNK19 209377 1.56 53.7 83.5
005CSNK2 209378 22.8 18.9 100
005CSNK20 209379 0.003 62.7 774
005CSNK21 209380 1.69 9.37 110
005CSNK22 209381 4.34 9.46 111
005CSNK23 209382 8.35 9.28 109
005CSNK24 209383 16.0 9.29 108
005CSNK25 209384 29.2 8.94 105
005CSNK26 209385 56.3 7.21 102
005CSNK27 209386 93.1 5.45 96.3
005CSNK28 209387 131 3.56 91.7
005CSNK29 209388 179 2.06 859
Duplicate result 209388 173 2.16 85.5
RPD 209388 3.41% 4.74% 0.47%
005CSNK3 209389 12.3 11.7 107
Spike result 209389 20.8 32.8 128
Spike added 209389 10.0 20.0 20.0
Recovery 209389 85.0% 106% 105%
005CSNK30 209390 212 1.04 79.4
005CSNK4 209391 7.20 6.49 109
005CSNKS 209392 4.12 3.58 113
005CSNK6 209393 241 1.95 113
005CSNK7 209394 1.20 1.05 113
005CSNK8 209395 0.600 0.584 116
005CSNK9 209396 0.245 0.284 115
005CSNKQ 209397 <0.001 79.9 39.8
Reporting Limit: 0.001 mg/L 0.2 mg/L 0.2 mg/L

This report may not be reproduced except in its entirety without the written approval of SwRI.
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g @ B EHDLELT/ Wbuﬁé///\ Southwest Research Institute i g‘x::ﬁ:
=8 . Chemistry and Chemical Engineering Division ; ;
23 cNwRH- DIV 2O 6220 Culebra Road AT Other: H ,,U,Q $3
5 8 L D 5 7 San Antonio, Texas 78238-5166 _—
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
S Analyses Requested i Ml kQ .p‘t iz
REMARKS
£ g Preservation
=] = O a=HClto pH <2
g & N) b = HNO; to pH <2
2 2 2 g L ¢ = H;SO, to pH <2
8% 8 g | 2] 8 ¥ d = NaOH to pH >12
28l 2| %128 8 "~ sph e = Cool (4°C22°C)
F] £ £ = ==
Sample ID 59% H § 2 3 TR S or (Specifyy s
SNKE | 10-9-c¢| W | pu Noc \md 5:'@(&.\
ONKE < | | X Fel ‘E%fC('* Ur;c
SNRE. { > qp‘o(‘op\f‘\ te. D
SNKR H ha ffof@ I PaAY
SNKE 5~ ¥
SNKE & < ¢ Brad Wevling
SNKP\ 7 < i'ﬂﬁov\e 12:56(
27T <y
SNREF | | / O 51
SVKEF || | x
sVR R e /<
Matrix Types: Sample Types: Relinquished by (Pnnt/Sngnatur Date Time
A - Air D - Duplicate g j % ﬁ 2: v .
B - Biota ER - Equipment Rinsate = el lthg 2 -
D - Dust FB - Field Blank Received by (Print/Signatare) [ Date Time
E ~ Emission/Stack FD - Field Duplicate
P — Product MS — Matrix Spike _
S ~Saoil MSD - Matrix Spike Dup Relinquished by (Print/Signature) Date Time
SED - Sediment TB — Trip Blank
T - Tissue _
W - Water Received by (Print/Signature) Date Time
WP - Wipe <
Temp: %7/ -CAZ Therm# (/4
Comments:
PqA 104 (ﬁ\)\(ijq Fag {/‘ bé H( Relinquished by (Print/Signature}) Date Time
L £Vl ‘{\V)j =] ac [\f\ j
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SAMPLE LIST/CHAIN OF CUSTODY

Requested Turnaround:

l’HH/ ¥s~ o,

3 > - L
‘zE" 2 Ek 'QD{’EL') WE'Z - / A’é . Southwest Research Institute j gw::::
ol _ hemistry and Chemical Engineering Division
g3 CNWRA- DIV 2.0 6220 Culebra Road 5% Other: 4 Wk
& ™ L D ‘ San Antonio, Texas 78238-5166 =
b 5 7 Client Purchase Order/Other ID Site/Zone ID SwRI Contact
E ré
G
Analyses Requested /W}L’-C .D?fﬂlmdy}/)
° ® REMARKS ’
g E Preservation
= = a=HClto pH <2
£ 2 e Y % b= HNO; to pH <2
2= 2 @ g 2 OD — € =H,S0; to pH <2
%% < = = £ 5 d = NaOH to pH >12
% 3 e ;; 3 :A SN e = Cool (4°C+2°C)
Sample ID S E 3 = & = M - f @@ oo
SN K R ! 2. onsd w l ¥ /\}U(‘ (Pu [ fq',Ce—(--u
SNK RIZ T WA \Zek‘lf‘c\f/)sé
~
DNK P\]L{ [ 7~ C««)”»’G{)(‘\@ @ Qv’,\
NR RIS yal om(@J oo
SNK RIG %
i
IsNK K17 yal foc- Ef‘qc‘ Ul sl
SN R138 X n\nmne - &
SNK RIY X Lo - 5IBH
[
SNR R0 pad
SNK R | ] A M~
Matrix Types: Sample Types: l‘%ehnqulshed by (Pnnt/S|gnature) / Date
A — Air D - Duplicate %
B - Biota ER - Equipment Rinsate g!’qc; U)@w IV‘G\ / 74/} %‘%ﬂ |G- 4}02_
D - Dust FB — Field Blank Received by (Print/Sigriature) Date
E — Emission/Stack FD — Field Duplicate
P — Product MS — Matrix Spike
S - Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature) Date
SED - Sediment TB — Trip Blank
T - Tissue
W - Water Received by (Print/Signature) Date
WP - Wipe o
Temp: ) (/- Therm#: /77
Comments: RA TV A b
) ,,9) Oj( 0y ! 4 55; %{7;% o =tfle | Pefinquished by (PrnySignature) Date
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§ 2 BR@D e L/ w E ELy ,06 Southwest Research Institute j ngVeeII:s
=] - v o~ ' Chemist d Chemical Engi ing Divisi ‘ eeks i
1 cnwRd DIV o RSy s
& F L D 5 -7 _ San Antonio, Texas 78238-5166 LD
— y Client Purchase Order/Other 1D Site/Zone ID SwRI Contact
© Analyses Requested M ! éé LL{ Hh<g hA
@ e REMARKS
T E Preservation
E ’-5- Q__ a=HClto pH <2
-8 g " AVERY! b = HNO; to pH <2
S = = 2 ‘é 2 o~ ¢ =H,50, to pH <2
Sx |l S s e s £ d = NaOH to pH >12
sEl 2z E| S AAP e = Conl(4°Ca2°G
Sample ID 3 E 3 2 % - \}3 fﬂaﬂ&
SNK BzZ leged | W | | < Noclew sc,ﬁu
SVEEZS N NE Celifed- o
> ,l<< 2 DJ/L ’1 X mﬁofa)faj(@
SNV BAS b 0 coceduves
|5IVK R3IE | v \
SNK_R27 > o E(qc\ w@g\\\ g
INK B2Y M ‘O\Mﬂﬂ-' E5¢
NE R29 a3 fox - 51TY
SNK R30 « '
/ 4 B
SNKAY | V] | - A1 x DO G2 ol <o)
2481;({( Types: gan[,)PIel Types: Relinquished by (Pnnt/S|gnature) Date Time SWRI Pt = =
—Alr - Duplicate . W PrOleeh: e
g_l:?ima ER — Equipment Rinsate E (‘q({ U)e( \_W\q ﬂé/ézéq b—‘IO& [3 ‘\55 Sionatr
- Dust FB — Field Blank Received by (Print/S ’ i ;
E — Emission/Stack FD - F;eld Djplicate ooelved by (PriniSighatune) bate Time
; - Product MS — Matrix Spike
- Soil MSD - Matrix Spike D inqui inySi .
SED - Sediment T8 - TripaB?:nkpl € Dup Relinquished by (Prin/Signature) Date Time
T - Tissue
\“VVP W\/a?/tue)re » Received by (Print/Signature) Date Time
Temp:—~/), )/ Therm #0777
Comments: QQA‘OQK{‘\“-{— to[(h QQ /&
Ccv] < ivt _5 q Jv’ “jo C,(—{ (LA =t Relinquished by (Print/Signature) Date Time
19/8 € e cify o 5 797/q
! '/
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% SAMPLE LIST/CHAIN OF CUSTODY Requested Turnaround:
= -

§ 2 8 RAD LI l( WET Lt IJ & Southwest Research Institute j gwgz::

= 9 — . <5 Chemistry and Chemical Engineering Division -~ Ny

§§ N W Rg D' v L 6220 Culebra Road /K Other: L! ! é:;—

= San Antonio, Texas 78238-5166

@ B L D 5 ; Client Purchase Order/Other ID Site/Zone ID SwRI Contact

L4
' Mike D
© Analyses Requested ! ¢ lan V)
- REMARKS
Preservation
a=HCltopH <2

b = HNO; to pH <2
¢ =H,SO, to pH <2
d=NaOHto pH >12
U e = Cool (4°C+2°C)

er (speci none.

f\f \k.‘sq\f Sq“(;‘ILO,
Related- pse”

=4 n,l//)‘/"nm/“\q [ @A’
igforez(t)&f@ﬁ

%(aﬂaMw
o}bneféféf b
one- 51TY

Nﬂ) K‘)(Cf;jr
by 1P

Sample Collection Date

(mm/dd/yy)
Sample Collection Time

Sample ID §
&REE | K- o7 o
SREF 2
LBEFS
QREF H .
QREF 5
@REF &
@BEF 7]
& REF §'
QREF .
ogeF 1V pd b

Matrix Types: Sample Types: Relinquished by (an/S| ature) Date Time
A - Air D - Duplicate /f 7 \
B - Biota ER - Equipment Rinsate q D’?UL \3.53

Sample Type
= # of Containers

XXXxxxxxNx

D - Dust FB - Field Blank Receivéd by (PnnVngpé(ture) Date Time

E — Emission/Stack - | FD - Field Duplicate

P — Product MS — Matrix Spike _

S -~ Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature) Date Time

SED - Sediment TB - Trip Blank

T - Tissue i

W - Water Received by (Print/Signature) Date Time

WP - Wipe N

Temp: L. Oc. Therm#: /7 7

Comments: .
Date Time

Relinquished by (Print/Signature)
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3 LA SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
§ 2 B RADLE Y E k L-/ N © _Southwest Rt_asearch_lhstitute o j gw::t:
§§ e f\_} Lo E, Q — D v Z@ Chemistry angzggeg:::ea;rgngg;erlng Division X Other: g
5 B (C( 5 7 . San Antonio, Texas 78238-5166 —L—[Ew
: Client Purchase Order/Other ID Site/Zone ID SwRI Contact
o Analyses Requested ‘Uh &e DG{ mmay} 'O
© o & REMARKS .
® £ NS Preservation
"g L Q. a=HClto pH <2
2 2 b = HNO; to pH <2
g | 8] ,1s| & NN 0 = SO, o pH <2 :
SE| 8 | Bl &) 8 K b d = NaOH to pH >12
a3 = = = 8 g e = m 2C2°0)
E=t - s
Sample ID § E, § s § 2 KK V)OV\Q
REEFII Jogde |[WO HE w eay, Saf ety
KREET (3 | ) X pdled - vse.
Ty o d >
X REF Y ] s & p oDyt dle
—— " " i1 I
QREF 15] X procedes
i 5 ,
G REF (£ X . |
QREF 17 S POL - Bread Weilind
QEEF (3 X phone- 6565
QREF |9 a Coc- S/5H
QEEF 2ol | *
QEREF 2]/ RdbS
Matrix Types: Sample Types: Relinquished b (Pnnt/Sngn re) / W Date Time
A - Air D - Duplicate w .
B - Biota ER - Equipment Rinsate (f i 'af'@ Bv.g
D - Dust FB — Field Blank Recelved by (Pnnt/SlgnaM'e) Date Time
E ~ Emission/Stack FD - Field Duplicate
P — Product MS — Matrix Spike
S — Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature) Date Time
SED - Sediment TB — Trip Biank
T - Tissue
W - Water Received by (Print/Signature) Date Time
WP-Wipe o
Temp: A - Ue Therm#: 077
Comments:
Relinquished by (Print/Signature) Date Time
M) 1HE G B
T
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|
i

|

IR
il

|
|
|

|
z

| S——

§

[ - R M,,/

-
B
| |

!
E
E
|

IGT

3. o) W SAMPLE LIST/CHAIN OF CUSTODY ,Bequesled Turnaround:
§ 2 EP\P’ LZ 'f E R—l/’ ! 6 Southwest Research Institute j ga:::::
= & E [) o Chemistry and Chemical Engineering Division -
§§ w D ! u ZO 6220 Culebra Road K Other: L./ W <
5 g( <‘( San Antonio, Texas 782338-5166
. 5 7 Client Purchase Order/Cther ID Site/Zone D SwRI Contact
5 ‘ N
© Analyses Requested \‘Le Uq mmgnyl
- ® REMARKS
2 g [ Preservation
= = Q. a=HClto pH <2
% % ® [\l b = HNO; to pH <2
2z _ 2 ° g g2 1N, ~ ¢ =H,S0, to pH <2
o§ S = = N d = NaOH to pH >12
881 8| |88 o 3P e = Cool (4°C+2°C)
Sample ID 3 E 3 = 3 - |= oy Vione.
— e N
CD KEE 22 le-Foai2 VU , b2 ]\S Uf(pa;\r S-a:ﬁcﬂij
G REEFZS | | pas Reloted- <o’
Sy - P - } i
& REF Li’f }f =] PPM{NM e
REF 2.5] 7( O LorediNes
RREF 20 v 3
QBEF27 %~ 2= Brad el
(D Eg; 2«? >< 4 LAM;@ K%’é(
" RE {7 s 7%,\/ Wi XL[/
QREE 30 , ¥
QPEF 31 | ~ g ~
Matrix Types: Sample Types: Relinquished by {Print/Signature) Date Time
A - Air D - Duplicate . -
B - Biota ER — Equipment Rinsate q, Z/ /@ ,éﬂ 92 lg“
D - Dust FB - Field Blank Received by (Priny/Signatur] ; Date Time
E —~ Emission/Stack FD - Field Duplicate
P - Product MS — Matrix Spike
S - Soil MSD — Matrix Spike Dup Relinquished by (Print/Signature) Date Time
SED - Sediment T8 — Trip Blank
T - Tissue ‘
W - Water Received by (Print/Signatuire) Date Time
WP - Wipe ;
Temp: 7.1 /- Therm #: L
Comments:
Relinquished by (Print/Signature) Date Time
MY g Gt 2E
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E BriPLEY WEERLING SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
Southwest Research Institute O 2Weeks
85 C NWRA ~-DlV 2o Chemisty and Crerical Engineoring Dvison 5 SWedks
Ul .
& BLD S5 7 San Antonio, Texas 76538-5166 .L_W eefs
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
5 Analyses A " ke ﬂqmmn;f)
3 2 o uREMAFIKS
T reservation
< = \?—CL a=HCl o pH <2
AR IR e
S = k-3 . — c= )
%% fé & A g et - 4= NaOH to pH >12
£ [ o e = Cool (4°C32°C)
Sample ID 3 E 3|3 |g|lzg == =OMET (SpecilyL> Vo &
O3 NKLaR22, w L1/ Noclear g@tu
05 VK. (q P23 V4 Be lated - vse”
05 NK.(q E2Y - v i g lp{p/a’j);/‘r'q‘la, @A
DS WK P75 v Discecules
pEMVEC P76 v |
07VK (qRT] /L PO B Wes ling
05 VK. Ca 7 v | phone ~CSES™
oS NL.GRT vl o 517
05NK(GRp v/,
05 NKLqR3) ) 1V 202721!,01 o |
Matrix Types: Sample Types: Relmqul f by (P nt/Sngnaturgl Date Time
A -~ Air D - Duplicate
B - Biota ER — Equipment Rinsate €‘/ - J W W
D - Dust FB - Field Blank Recelved by (Pnnt/Slgnatq_g)’ Date Time
E - Emission/Stack FD - Field Duplicate
P — Product MS - Matrix Spike
S —Soil MSD - Matrix Spike Dup Relinquished by (Prin‘l/Snggmre) ™ Date Time
SED ~ Sediment TB — Trip Blank
T - Tissue
W - Water Received by (Print/Signature) Date Time
WP-Wipg , © -
Temp: /CU.o{ C Therm#: (JF 7
Comments:
Relinquished by (Print/Signature) Date Time
491/ 15¢-15%
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SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
E g EEAD[EY WEE- L/ /\/G _Southwest Research institute a §w::§ '
g cvwWRA- DIV 2o ey 21 20 o s> o ) weeks
= San Antonio, Texas 78238-5166
@ g bﬁ ; 7 Client Purchase Order/Other iD Site/Zone ID SwR! Contact
S Analyses Requested m; ‘Lejgﬁmmm_
@ ’ ARKS
2 g Preservation
Q L; \\))-A_ a=HCltopH <2
§ § ® ~ b = HNO; to pH <2
3=| = & g N — ¢ = H,S0, to pH <2
SE § §: e 5 d = NaOH to pH >12
EEl Bz |88 o3 0= Cool (4:C2:0)
Sample ID SE| & E 3 = =2 - (OthertersTiD ion e
D5 NELGBI2. w L 1 Noclear sufe Jm
SNRGRI3 L [V
O5MKLe Ef"‘l v 2ppraf Dr\a'{e CPA
DSNVEEGRIS] / n.rcrocluwos
VKGRI v
PSNK L RIT v FoL Bred Werlinly
O5N R RIS / phane - G5G5
EVELRIG v Lox-518Y
SNk R20 V)
05MEGq B2) =4 2wRAz1l0].00
Matrix Types: Sample Types: Relmqunshed by (Print/Signatur: Date Time SWF
A - Ai D - Duplicat
B—B:‘rota ER —uEzluci::'nem Rinsate qu [/L) v ' ‘v ]) \ﬂtg/éz M
D - Dust FB - Field Blank Received by (Pnnt/Slgnatur'e)’ Date Time
E - Emission/Stack FD ~ Field Duplicate
P — Product MS - Matrix Spike
S — Soil MSD - Matrix Spike Dup Relinquished by (Print/Signature) Date Time
SED - Sediment T8 - Trip Blank e
T - Tissue
w- V'Va:]er Received by (Print/Signature) Date Time
WP - Wipe o
Temp:  _7/ T Therm #: () D77
Comments: ~ !
Relinquished by (Print/Signature) Date Time
U9Y /15¢-15%
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I'have reviewed this scientific notebook and find it in agreemment with QAP-0O1.
There is sufficient information regarding methods used for conhducting tests,
acquiring and analyzing data so that another qualified individual could repeat

the activity. ;//\
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