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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.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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) Calcite sample solution preparation
AEDMe Melller Eletvonie Bqlance |
5'1 29000l | Massle) «F Mays ¢ ﬂ e Mass (q) o2 Dilution Factor 2
Lot BAUT lcowl Llask avd Ne el o, NMe 200 Target concentration: 0.1% (w/w) LaCl and 0.05N NaCi04* T
| ’“’(,:i':,alg 0.3, 326 C{ - l 223‘} ‘ Soln ID Vol (mL) of Vol (ml) of I Vol (ml) of Final | —
} ' ' = : Sample I/,ch’(' Hes/ | l\/ﬂoq Steck. %3/& Volume | ———
, (1% LaCl) (0.INNaClO4) § (mL) }
HC[B(‘ 12251 o o€ LQZ@@: do o [COul Us( CA1G1 " i 2 o
¥ . Np J_
Ailoted o watle with  wawapore uqu\\"\ Lo bdect ; NpCATH2 5 1 ) o
| NaZ{o, Steck “ NpCA2G2 5 ! ¢ 0
! NpCA2H2 5 I & 10 I
= : : NpCA3G1 | o {0 e
&Ca/ %\qv\ ‘L S, ’% [‘%&3) [ e Cé %wz/ 20|V /\’/Q @dll NECA3H1 5;, | ‘C_/] o o
| *Sample soln already has 0.1N NaClO4 in it
o ameitss 00N Nal(O, (63 os ~ Vall0, Stack) o
"'u, ) o He ilution Factor ———
I e /3 Lq (Q-L / ! /LQC[ 1 3,&” 3 : Targconcentration: 0.1% (w/w) LaCl and 0.01N NaClO4* S
NGanePuie WtV Soln ID Vol (mL) of VCZI (ml/of COVOI +(m|) of/ Final §
‘ Sample VAP A b0y Steck He3/2 | Volume
Alded doul =€ O N quc’@d,f qud 2wl | %(f‘/w)M’d i (1% LaCl) (0.1N NaClo4) | (mL)
ints g 990wl Vol flasl aud Ai[ohed to warkorf, ¥ NpCA1F2 ] ! | o Lo
nanepwe waker, Labe led A blank— H63/002 NpCA3F l L | O c |/
\ ! - *Sample soln already has 0.1N NaClO4 in it B
— ]
< \ A Sy Dilution Factor 20 S
qucwm Loeve  Yooi AA, }h’wftj j 181
Multiple step dilution: DF2 then DF10
Target concentration: 0.1% (w/w) LaCl and 0.01N NaClO4 T
T Target concentration: 0.1% (w/w) LaCl and 0.01N NaClO4 - Step 1: DF2
e \Jolumetric pipets were used to transfer all solutions in the 0.5 mL to 25 mL volume range - Soln ID Vol (mL) of | Vol (ml) of I Vol (ml) of Final _—
_ o Sample BLat] Y3/ qué)ﬁiﬁ sk ws3 | Volume| ——
e Calcium calibration curve _ : (1% LaCl) (0.1N NaClo4) | (mL)
o SolnID} Target Vol (mL) of Vol (ml) of Vol (ml) of Final | NPCATE = = = — —
Concof ka stk 463/ |1%latt 4e3-1 Ml Stack %7/9\ Volume NpCA2E2 3 O O 10
I Ca (ppm)] (20ppm Ca) (1% LaCl) (0.1N NaCIlO4) § (mL) NpCA3E1 5 o) @, 10 —
- Cat* 4 0 5 5 yo e =
- Ca2 2 S 5 5/ 50 L; Step 2: DF10
Ca3 1.2 3 yli 5_ Jo J;_ Soln ID* Vol (mL) of | Vol (ml) of |/V Vol (ml) of Final | .
Ca4 08 A 5 5 52 k Sample 1% Lall 163/ | CM FacK %3/,1 Volume
Cab 04 ! 5 5 : 5¢ " (1% LaCl) (0. 1N NaClO4) | (mL) | —
—|_Cab 0.2 o5 S s oY= NpCA1E1 1 1 s o | —
———————— % AA sensitivity check NpCA2E2 ] [ =Y o {—
- NpCA3E1 | [ <K 1a |-

_*DF 2 Solutions from step 1




S(30]z00

) Pru\,/

Dilution Factor 100

Multiple step dilution: DF10 then DF10
Target concentration: 0.1% (w/w) LaCl and 0.01N NaClO4

B Diiution Factor 2000

Multipte step dilution: DF200 then DF10

Step 1: DF10 Target concentration: 0.1% (w/w) LaCl and 0.01N NaCiO4 —
| Soln ID Vol (mL) of Vol (ml) of Vol (ml) of Final Step 1. DF200 —
’ Sample 1%L %37'[ M{L?Q{%(K %5/«2 Volume Soln ID Vol (mL) of . Vol (ml) of VoI (ml) of Final
| (1% LaCl) (0.1N NaCi04) | (mL) Sample  |iZ[4CF He3/| l‘\l 2k 463 1 Volume
l NpCA1D2 | ) - Te) (1% LaCl) (0 1 NaCIO4) (mL)

} NpCA3D1 I S Il < NpCA1B2 [ i) 290 |

| B NpCA3B1 | O (_j) 20 | ——
| Step 2: DF10 I
| Soln ID* Vol (mL) of Vol (ml) of Vol (ml) of Final Step2: DF10 |

| sample  |1ZLsC0 463/1 Ré;%s’hk w/g Volume Soln ID* | Vol (mL) of Vol (ml) of Vol (ml) of Final

3; (1% LaCl) (0.1N NaClO4) | (mL) Sample || % ché vg3f) Whlloy steck 43/ volume | ™
| NpCA1D2 i ] ] 1O (1% LaC (0. 1N NaClO4) § (mL) | —
| NpCA3D1 ] i i /O NpCA1B2 l ! | J jo_|—
* DF 10 Solutions from step 1 NpCA3B1 ] [ | / O |
; * DF 200 Solutions from step 1

Dilution Factor 400

Multiple step dilution: DF40 then DF10 \

Target concentration: 0.1% (w/w) LaCl and 0.01N NaClO4

Step 1: DF40 N

Soln ID Vol (mL) of Vol (ml) of Vol (ml) of Final \
sample  i%lall0 Y%3/) . MUY, Stacl HE3/) | Volume N
(1% LaCI) (0. 1N NaClO4) | (mL)
NpCA1C1 5 O o P
i NpCA2C2 5 & O 2
| NpCA3C1 5 o /&) 20 \\<<,
Step 2: DF10 2_3/?‘
Soln ID* Vol (mL) of Vol (ml) of | Vol (ml) of Final N
sample  [I%Lall Y63/|  |Matley steck Y63/ | Volume <
(1% LaCl) (0.1N NaCl04) ] (mL) \c ,
NpCA1C1 j i J o <o,
NpCA2C2 / i / & X
, NpCA3C1 I i I 1= <

* DF 40 Solutions from step 1
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6 % B S Tiel T‘fz‘f‘l ‘;’ H 5
- A R ( i . : ‘ -
[200(  Dilution Factor 10000 F2 ”1/«—:; . 030  Sgr] & @Z{ | 21/3;? }
£ 290 enD : . P { :
/-/\ ¥ QB‘D(L\’( Multiple step dilution: DF?(; tr;er)w B:Cﬁoa;hd 0.01N NaClO4 — ¢ - ‘ \ — Hoom ¢, ??—Z{ G54 O b;g ;’g{l O]
“ arget concentrations 0.1% (i | (ml) of el " e <. o7)_ew© b O 068
‘ ;tege:: [;2:00 Y of Vol (ml) of Wﬁv(;k(;n ,,’ /Z Volu[r)le *”“—\F__“w““" Y- 2—— 29?'“ O ‘Oq;’)\ 9%(?2@ 600 la"Ne O,[C,)[fzf
‘ ID | Vol(mL) blall H3)) NaClo4) § (mb) | — Cas - 060 2y O OU T O /<=
| soln Sample 1/ (1% LaCl) Q. 1N0 [So — Catl- @ 460%’3 3 oUy o, 047 g‘ o5 iS5 &,9/S
a | £, D
e I 003 7
| NpCasAl T | Final No chlGl-DEZ s £ 0,000 ﬁ’o@ S205_ S fet]
| f Yoy e 2| volume | — g DFL .09 L Q03 C ' LT
| Step 2: DF50 Y Vol (ml) o M,t’éé’ Sfack %SR 4 —_ T\)!)C\H He. . 303 0,%\1 OO On 065 27
| Soln ID* Vol mt) 1214¢0 Ye3/| 0. 1N NaClo4) | (m ! o (A6 DF 2 T S M1 M) - 26 2 =
| Sample L) ot am A U7 OES O'(}jéﬁ oled o, ‘6’% OBy 0,055
| NpCa1A1 l 4@37 5 2 i N% CA?éll»DDFF;: COD‘C?(LX O‘C(DZ’/Z g).[o@bz CDJ@%/— g )/?2‘7
P ! o S— 3N~ | Ol ' O S -y’
NpCa2A2 ] 2 4 Npc O\ e 4 0155 o9
‘ 2-PFle NS OS5 \9¢. C
x glgqla()%A;olutions from step 1 _ W xii‘g;‘;',p}?l& & ;22‘/ 0129 !77 g}ggg C)t']-c)‘{
il 67| votnme| Vol £l -DEzo Y 5 afm o3 {
Soln ID* Sample M’L(:% LaCl) (0 1” NaC'O4) %) - ;JDM%?EI DE2) ii B 00695 a ?2{7; oy GQI' IZZ?
, O i 3 Do oo o ol o,
ColAT S ] ,’ lo , ,[f'& Dl-9Eikw O, (,‘Q‘H o4 ot ©0¥7 2097
i :gCazAZ 5. [ | K/Z (83D DIy ; " yfﬁ 5,09) o 212 0,096 O ?;}j:
f 1 { ¢ A . ' c)\ O .0
i * glg%a()%% Solutions from step 2 ———— NDOO’;/Z')L Z;Lt’jg@ Q. QY6 21?1% Q.99 O[C)Cg/f: 0.060
| - S — ol " ‘ { : O 106 -
| Nplcoerte  sale », scDrie o ot 2.ob] 0089 008 007
[ e ﬂo% §B \echkt v — ~ 0( DE 200 C[),OQO ( oco S OGO DLo O,@é/
f \ P“P\ Pr(,r\q .,(<\< : N{)O‘HRZ ‘ o, OG0 O,i , O,CJQ;( ) 2,057
| ‘e com fer L 3B I~pF0 . 0.0 059 D05
| Loc Vg Ton Sye p[/)e-{\OVH,eL L N?( s L~ DF10eco C .80 659 QLOSL_! 0,059
| L p(’l'oW\\C/ Q,(D;o'{’ . 'k‘ 0717\:1/1 “ 7”’ ) i N{J(A'! ‘Q, C ,C)Sf([ O gq 0‘060 o ioéé ) Oqg
i mee ol N - ’ ) ) o) :
Perldn ET L ST P ] r R’}"(ﬁﬁ%ggﬁfﬁi 0, tc clors ety 6017 0
~ N\ LCQW\O = =) &- DG ' qu?
e o) L8 0 GV 50, — ta3 - £2 socndl= 000
W AR % - SO0
Bhals Ai’r(z,\m\LC%B/ o) S
I\\‘emﬂ'k\M’hW& - ) Seg




} ot N p) ) — A
9[30[200] P[q‘%;u&%&f( AN [/a‘ﬂl\)% sely ’fbmfsujﬁ tHe At Lo Fen ‘\ﬁm( Ca Sample Summary Data
[mr\’ 2 MU/ . mf mu"{’f{ uen (dygyy}g,héw x@ amaly <7 V(‘u 7AW Sample Dilution Average Measured Conc (ppm)] Conc (ppm) of
' ! , 7  (Z ID Factor | Absorbance of Dilute Solution | Original Soluton| ~
~ [ NpCATGT 2 0.1740 2.269 4 54E+00
I J NpCA1H2 2 0.0598 0.786 1.57E+00 e
H L] - - - MWM“W
. Calcium Concentration in Selected Np/Calcite Solutions o e ngﬁgﬁg . o2 2o prorbedil
W—W"”‘“ - . . .
s —y 1| NpCA3G1 2 0.1674 2.183 4 37E+00 - e
o B T NpCA3H1 2 0.0580 0.762 1.52E+00
T NpCA1F2 10 0.1618 .2.110 2.11E+01
——— Ca Std Data E— — NpCA3F1 10 0.1546 2.017 2.02E+01 e
_ | Solution | Ca Std Absorbance Average - v NpCA1E1 20 0.1972 2.570 5.14E+01
ID (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 | Absorbance T NpCA2E2 20 0.2042 2.661 5.32E+01 B
~——— " Ca1l 4 0.307 0.307 0.307 0.307 0.307 0.3070 e NpCA3E1 20 0.1944 2.534 5.07E+01
]l cCa2 2 0.154 0.154 0.155 0.154 0.155 0.1544 ? NpCA1D2 100 0.1198 1.565 1.56E+02 _
Ca3 1.2 0.092 0.092 0.092 0.091 0.091 0.0916 NpCA3D1 100 0.1134 1.482 1.48E+02
—| Ca4 0.8 0.060 0.060 0.060 0.060 0.060 0.0600 T NpCA1C1 400 0.0970 1.269 5.08E+02
e | Ca5* 0.4 0.048 0.047 0.047 0.044 0.044 0.0460 S NpCA2C2 400 0.0958 1.253 5.01E+02 .
Cab 0.2 0.015 0.015 0.015 0.015 0.015 0.0150 ‘ NpCA3C1 400 0.0960 1.256 5.02E+02
*Omitted Ca5 data from Cal Curve (R* @ 0.9967 if included) | NpCA1B2 2000 0.0602 0.791 1.58E+03 —
R U NpCA3B1 2000 0.0596 0.783 1.57E+03 .
- i NpCA1A1 10000 0.0606 0.796 7.96E+03
Ca Calibration Curve ¥ NpCA2A2 10000 0.0590 0.775 " 7.75E+03
- NpCA3A1 10000 0.0596 0.783 7.83E+03
s 0.407 i,
E— y = 0.077x - 0.0007 S—
0.305 RE=1 2
e R - : v Yup of X
[
— | £ — ¥y AN
| € 0.203 4 .
é’ _ .] \
B i \
0.102 - r \
o 0.000 : ; , : . \
0 1 2 3 | ﬁ
Ca Concentration (ppm) fg: \\ :
; RS * : \
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10 30/C1 9:44:39 PM QuantaSmart (TM) - 1.10 Page # 2
; ZtoecT™ 15 - Pa_Np_Exp_AB.lsa Serial#f 405314 User: Bertetti 1 1
Errors and Warnings = = qj
q _s(’h ° ’ F n“\ L A‘ End of Errors and Warnings - WY’ 0‘
5 NSVH’! Fovv N AY  dpcaz 4, AY (,q-'?. e 7
5
' 3 Y ' ! ! \ A C";ie Count Time CEMA A:25% CEMB  B:25% CPMa alpha25% SIS MESSAGES
e H 120.00 20.46  4.04 24,77 3.67 0.63 23.08 796.0 B
2 34.70 30.06  8.48 31,03  8.68 287.59 2.00 417.8
3 34.07 28.76  8.84 28.74  9.28 292.98 2.00 345.3
S— i 34.60 27.58 9,05 28,53  9.27 288.48 2.00 394.8
M 34.35 26.32  9.40 26.56 9.82 290.52 2.00 331.7
. 61.16 14.06 12.20 14.29 12.86 162.90 2,01 341.6
5 a4 ~ 59.91 14.41 12.04 15.24 12.27 166.29 2.01 466.2
:/30/01 9:44:39 PM QuantaSmart (TM) - 1.10 P # AR ; 57.43 18.96  9.76 19,70 10.05 173,52 2.01 372.2
’rotocol# 15 - Pa_Np Exp AB.1sa  Serial¥ 405314 age # 1 g 9 55.23 19.21  9.81 19.56 10.27 180.44 2.01 319.9
— User: Bertettd 10 54.27 17.63  10.60 18.35 10.90 183.66 2.01 423.3 — n Cn \ 2 a\, \
6’ b ) /0 A N 1 53.71 17.93 10.49 18.35 10.95 185.56 2.01 344.5 t v ¥
\% 12 47.12 24.36  8.69 23.96  9.30 211.62 2.01 196.8 r
13 46.97 25.15  8.50 25.78  8.79 212.34 2,01 334.5
Assay Definition- e 12 48.23 36.19  6.41 36.65 6.64 206.80 2.01 297.8
" I 48.09 37.27  6.28 37.70  6.51 207.34 2.01 295.2
Assay Description: : 40.35 85.44 3.91 86.16  3.99 247.23 2.01 286.6
- R 41.73 87.95 3.78 88.03  3.88 239.03 2.01 241.6 ~
" missi..d vial 18. —
Assay Type: Alpha/Beta 19 28.30 43,04 7.22 43.89  7.39 352.80 2.00 333.8
SEport Name: Np_Pa_Exp 20 28.10 44.74 7.06 45.73 7.21 355.32 2.00 363.7
utput Data Path: Ci\Packard\Tricar! ; . 49.44 19.71 10,06 13,93 10.57 201.66 2.01 297.8
Raw Results Path: C:\Pﬁckard\Tric:rgtgzzﬁi::t::::::éitgg;ggrgzg_g : 2 48.69 20.93  9.£8 2100 10.19 204.78 2.01 309.7
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_Exp AB\Np Pa AB.txt gz g::.gtll %géé 1({;2 iggi ﬂ}]g 12374; g gi gzg g
. _Np_Exp | _Pa_AB. — R . . . . .
Count Conditions- o 25 47.06 26.38  8.19 26.00 8.72 211.95 2.01 202.2
26 46.20 27.94  7.90 28,22 8.24 215,89 2,01 298.4
Nuclide: Manual Np/Pa 27 44.52 27.45 8,13 28.13  8.40 223,99 2.01 366.7 ﬂb m “L ab I
Quench Indicator: SIS Ra. SO 28 44.46 27.85 8.05 28.61  B.29 224.30 2.01 350.3 p—
External Std Terminator (sec): n/a 29 44,99 29.55  7.66 30.42  7.87 221.67 2.01 360.2 1
Pre-Count Delay (min): 0.00 30 44,75 29.15 7.76 29.36 8.11 222.86 2.01 275.4
Quench Set: 3 44.28 40.40  6.15 40.57  6.39 225.26 2.01 247.5
Count Time (min): 120.00 it 32 43,15 40.68  6.19 41.17  6.40 231.19 2.01 307.8
Count Mode: Normal 33 41.57 74.13  4.22 74.15  4.34 235.98 2.01 251.4
ssay Count Cycles: 1 Repeat Sample Count: 1 34 41.20 77.11 4.13 77.49 4.23 242.14 2.01 260.0
#Vials/Sample: 1 Calculate % Reference: Off ﬁ)ssigg :i:i gz
iss .
Background Subtract: On - 1st Vial 37 27.40 48.92 6.72 49.80 6.87 364.34 2.00 346.4
Low CEM Threshold: Off : 38 27.16 49.24  6.72 50.12  6.87 367.56 2.00 352.4
2 Sigma % Terminator: On - Any Region et 39 32.59 38.79  7.27 38.84  7.56 306.37 2.00 269.3
10 32.67 39.78  7.14 10,12 7.38 305.47 2.00 309.3
In Use Discriminator: 143 0 53.52 23.64  8.44 23.51  8.95 186.26 2.01 258.3
s TRE— 42 52.98 23.50  8.51 23.63  8.96 188.16 2.01 261.3 % forey
egions LL UL Bk . ) 13 27.81 51.71  6.43 52.00 6.62 359.25 2.00 282.4 “‘m
Beta A 0:0 400,07 layvier oiome Temmingror 13 27.80 55.62  6.13 56.13  6.29 359.20 2.00 305.6 L/'———" NP I abe
2§t; B 0.0 2000.0 1st vial 0.00 45 42.85 §9.51 7.84 29.49 8.23 232.75 2.01 239.5
pha 100.0  400.0 1st vi : m— 16 43,70 1.53 7,40 32.60  7.56 228.32 2.01 396.3
st vial 2.00 : 47 44.70 34.28  6.89 34,54 7.17 223.16 2,01 304.9
Count Corrections- : 48 43.85 34,23 6.96 36,44 7.25 227.43 2.01 284.7
staty B 49 40.48 43 go 6.08 43.86 6,29 246,44 2.01 287.5 /30/01 9:44:39 PM QuantaSmart (TM) - 1.10
atic Controller: On i fome i 50 40.43 42.89 6.15 43,33 6.35 246.74 2.01 280.1 - . i
Colored Samples: n/a Heteragencity Monscors n/. , » 51 42.76 7507  4.13 75.35  4.24  233.26 2.1 2801 dtocol¥ 15 - Pa_Np Exp AB.lsa Serial# 405314 Usex
Coincidence Time (nsec}: 18 Delay Before Burst (n;ec)? 75 52 41538 75.87 4.17 75.91 4.28 241.04 2.01 242.0 e
" Missing vial .
Half Life- ; Missing vial 54.
- { 55 28.56 46.80  6.79 47.40  6.98 349.59 2.00 316.1
Balf Life Correction: off 56 28.59 48.69 6.6 49194 6.7z 349.15 2.00 361.5 oy % 22 33as T il 2 e
Regions  Helf Life Units Reference Date Reference Time o 2. 3¢6.20 7.2 36.55  7.91 306.15 2.00 303.3 62 39.81 34,55  7.21 35,57 7.38 250.62 2.01 37108
ot 2.33 : -88 35.49 8.1 308.78 2.00 362.4 63 25.25 59.07  6.17 58.56  6.40 395.65 2.00 216.0
Aiina” - 52 38.70 31.76 .68 32.16° 7.96  251.3% 2.01 323.3 64 25.04 5e.56  6.23 56,90 6.40  398.92 2,00 313.9
65 23.59 76.45  5.41 77.01  5.52 423.37 2.00 293.8
66 23.68 76.12  5.42 77.26  5.50 422.01 2.00 326.9
ég’gtig‘;gkvggggm 1€ 2.00 , : 67 23.02 146,92 3.71 147.13  3.77 434.00 2.00 257.8
Software Version EC: 1.10 v - N AL ‘I‘L 68 22.58 148.59  3.72 146,84 3.78 442.38 2.00 255.8
23 69 21.82 267.88  2.63 288,71  2.64 457.76 2.00 260.6
Instrument Model: Tri-Carb 3100TR . P(/A 0\
Inotrument Sevie: Mubee:Cio59a 70 §1.7o 285.44  2.65 287.03  2.66 460.20 2.00 271.2
: T : t g Missing vial 71.
iﬁccgiisggﬁiig.ligegq gate Processed: 5/26/01 4:16:21 PM . > Missing vial 72.
ldc Chi Square: 23.34  bate Processed: 5/26/01 4:16:21 P { 73 26,69 53.68  6.18 53.97  6.37 348.00 2.00 306.7
38 2B (0-38.6 XeV and 1-18.6 kev): 264.46 Date Processed: 5/26/01 4: 74 28.23 51.63  6.39 52.03  6.58 353.61 2.00 309.1
I miearp ao 186 kev ond 1-158 kev): §33.52 Date Processed: 5/26/01 4: ] 75 36.10 36.91  1.19 37.53  7.41 276.47 2.00 329.8
SiC EEEseency (0018:8 Kew): §5-60 Date Processed: 5/26/01 4:16:21 B P 76 35.42 38.43  7.05 39.49  7.20 281.79 2.00 360.6
Toh Basheroncy torisE : 96.70 Date Processed: 5/26/01 4:16:21 P i 77 38.84 35.28  7.33 34.35  7.66 256.87 2.01 268.2
38 Background CPM (0_;';”555& 5/26/01 4:16:21 PM ¥ 1 78 38.84 34.43  7.31 35.58  7.46 256.84 2.01 384.9
74 Beckgtound CPY (0186 keV): 16.23 Date Processed: 5/26/01 4:16:21 P P P CA;\ a!’ \ 79 21.62 76.67  5.63 76.48 5.78 162.14 2200 270.9
L4c Background CEM (0-156 keV): 23.23 Date Processed: 5/26/01 4:16:21 P i - 80 21.47 78,42 5.57 19.24  5.67 465.42 2.00 318.2
3H Reference Date: 10/29/99 f b 2331 s27n o eds B EA 3% S0 amis
: ! 83 24.30 73.66  5.46 74.20  5.58 1131.02 2.00 287.3
. 84 24.34 74,41  5.42 74.82  5.54 410.59 2,00 296.8
T 85 22.43 147.84  3.75 148.22  3.80 445.43 2.00 271.3
86 22.68 146.87 3.74 146,57  3.80 540.42 2.00 258.9 *
- 87 23.21 251.06  2.74 250,98 2.77 430.35 2.00 247.4
; 88 22.83 254.88  2.74 255.39  2.77 437.48 2.00 259.0
Missing vial 89. .
; Missing vial 90.
- 91 28.57 55.57  6.06 55.84  6.23 349.57 2.00 294.7
Sa ‘ { 92 28.09 53.91  6.23 $4.41  6.39 355,41 2.00 310.3
MP ['4 s - : 93 33.94 38.94  7.12 39.88  7.29 294.07 2.00 337.0
] ) 94 33.40 41.79  6.83 4191  7.08 298.81 2.00 269.4
! - 95 38.41 36.40 7.06 37.14  7.26 259.80 2.01 359.1
: 96 38.30 36.49  7.06 36.83  7.32 260.52 2,01 307.5
8 2 - 97 47.63 31.04  7.21 31.86  7.42 209,39 2.01 353.3
d b CA' A ‘ 98 16.85 33.24  6.90 33.46  7.20 212.84 2.01 308.4
‘ b‘ ‘L 99 25.42 67.03  5.67 67.40 5.8 392.81 2.00 273.7
- awn i ! 100 25.66 63.60 5.84 63.85  5.99 389.20 2.00 273.0
. 101 24.48 83.10 5.05 83.85 5.14 408.16 2.00 303.1
~ ﬂ 102 24.35 76.88  5.23 79.05  5.35 410.05 2.00 273.7
'q, ] o 103 22.26 150.16  3.73 151.42  3.76 448.88 2,00 287.3
- ‘ s b [A ‘3 /] l_) ‘ ‘ d 4’ ‘1"'( - Np LA' %L ﬂty i 104 21.95 150.34  3.75 150.81  3.80 455.18 2.00 268.9
-/
t . 105 22.52 272.35  2.67 273.24  2.68 443.47 2.00 266.7
106 22.59 277.24 2.64 277.54  2.66 242.31 2.00 260.8
‘q.- \4 - N ‘ﬂ \ } ‘q N 3 A, I * Migsing vial 107. .
3 P ch 1+ & 1 1Y - 1 ~ b CA { ; . Missing vial 108.
) t 3 : 109 23.21 70.58 5,73 71.70  5.83 430,49 2.00 317.2
] 110 23.49 71.79  5.64 72,08 5.77 425.22 2.00 277.7
3? 'G"' - N\' & “ a(a ‘ \qf' \bo - N) (,A- ‘1- a(’ ( : 111 24.52 60.17  6.18 60.55  6.34 407.25 2.00 292.8
} | 112 24.62 64.68 5.89 64.71  6.06 405.67 2.00 309.5
s’g‘ 1-0 N b 2 ‘6 ! i 113 26.11 57.29  6.19 57.00  6.41 382.37 2.00 259.5
- - g ) - \1& - . : ) 114 26.11 56.09 6.14 58.76  6.28 382.52 2.00 321.8
b CA -LL 0 ﬁ\) (/A )01, “h( £ “ &Aaj_ a\'] 115 25.67 56.71  6.29 57.39  6.43 389.05 2.00 307.4
p T } P - 116 25.74 59.96  6.05 60.74  6.18 387.88 2.00 332.3
. ; 117 28.28 54.75  6.14 55.50  6.29 353,05 2.00 320.7
.}3 - ?g - Nb Cﬂ T ﬂlﬂ l \%( - ‘QB - ﬁ wz {3 p\ P qn‘ ] ! 118 28.49 54.94 6,11 54.70  6.33 350.45 2.00 265.3
Y 1 _AD < ; 119 28.53 57.78  5.91 58.86  6.02 349.95 2.00 320.3
" J 1 - 120 21.87 60.02 5.83 60.81  5.95 358.36 2.00 314.8
m‘ - o - ‘9 ca 3 ab ‘ 121 27.13 98.02 4.64 88.36 4.74  368.23 200 271.1
122 26.67 85.84  4.75 85.81  4.86 374.40 2.00 251.9
¥ 123 25.46 171.18  3.24 171.74  3.28 392.31 2.00 267.5
124 25.62 175.40  3.19 175.43  3.23 389.85 2.00 257.1
-4
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Y Jun o 30/01 5:44:39 m Quantasaart (my - 1.10 ‘ W"Oi Pfeomd wvx/ TrausCor o€ piter sqmwles' 1o Dluel( fwtio for

cotocol# 15 -~ Pa Np Exp AB.lsa Serial# 405314 Use

W R - T ‘ J@/)/ qu\b\f'i‘ vl’n\/la\/‘ a[eme»\’t’ CL\/U’t(L»!fI§ bbf J,ép

Missing wvial 125,
Missing vial 126,
24,99 69.58

S =
— [/“
128 24,55 67.16 76 67.41 90 406.75 00 291 % W,piﬁg 'FV‘G\A/] [\)(,I e Cdu*,/},' |5 ch l/',l,\ (/l)(} |[|’“Xv] ¢ D lrrl w4 é -’\dq Vg
129 22.43 72.50 73 73.09 85 445.25 00 283 . t ‘/ = J J (J
130 22.71 67.87 94 68.01 09 440.06 0C 299 S—— J [
131 25.88 59.87 04 60.55 18 386.01 00 312
132 26.19 65.95 65 66.41 78 381.28 00 317
133 25.40 65.53 76 66.45 87 393.08 00 311

There weve six oflqma\ o

i

OUD'qu+'c qhtz[wﬁ? was Jded so /Q femn/p{ &U@fef te {L'efe</

HH
55
B
.
2R
ol
3%
s
£3
ol
Bl
D,
P
23
oo
g8
e
ik
beseseannnnaaneo
o
ek
wy
Gy
58
o5
23
Y
55
g8
un
88
£
Chlalbwanuinbmmse
Z
-
oy
2 d

140 21.66 93.53  4.68 93.77  4.78 105.09 .00 270, ( ; J E

141 25.07 185.49 .12 185.25 .16 398.46 .00 251, 3 . "\ &

142 24.93 185,44 3.13 186.06  3.1€ 400.54 00 267. U l O <Ay \f[ fléV\ CD , [lg ()J’f/)/ Lrrve l A7 Ve, LY 3 w

Missing vial 143,

Missing vial 144. ) [ ’ L W ‘#‘ ﬂ { é N d/) Y% e
145 28.57 114.47  3.86 114.72 3.93 349.50 2.00 271.7 ',- Z_" /ﬁ L el

146 28.77 114.79  3.85 114.82  3.92 347.10 2.00 264.3 ﬂa ‘—‘ﬂ"/\qu o\nge bl e & eV Lk 2 LAY k- (

147 50.28 56.05 4.64 56.74 4.77 188.26 2.01 287.3 —

148 49.77 S6.84  4.62 56.71  4.79 200.40 2001 264.4 e C (/Q < ’(.\ ne

149 67.31 42.53 4,95 42.55 5.186 147.94 2.01 257.7 v q <

150 67,60 13105 4.89 4321 510 147.30 2.01 290.8 g Jhe C Yz Ly £

151 48.59 64,00 4,32 65,00 4.41 205.20 2.01 310.3 e l‘:—-—

152 47.77 66.60 4,24 67.30 4.34 208,71 2.01 304.7 i)

153 43003 68.43  4.37 69.21 4.47 231.82 2.01 2905 :

154 42,65 70.77 4.29 71.18 4.40 233.91 2.01 284.1 3

155 42.31 72,88 4.23 73.27  4.34 235.84 2.01 287.2 T f ' E t E o

156 42.10 72.80  4.24 73.31  4.34 236.90 2.01 282.4 1 gq t’”o"e’ I — e [Jae qu e<l VoW UJ’G/[‘ é wD 5 (/9 60 *?@i/)e_\
157 41.45 83.62 3.92 83.73  4.01 240,68 2001 265.6

158 42.36 79.35 4.01 79.62 4.10 235.49 2.01 258.7 . \/

159 39.82 118.82  3.22 118.60  3.29 250,56 2.01 241.7 [ Oc‘ﬁ‘ — [ Fe)
160 1041 116.04  3.25 116.68  3.30 246,70 2.01 266.1 S (] eV S = d ‘l l e TN QL_ bi b
Missing vial 161. —t-

Missing vial 162. . H._l M

163 29.53 104.47 4,02 105.44 4,08 338,22 2,00 300.9 ! Se/gi e/j (=2 / 5 o/

164 28.98 108.60 3.96 109.43 4.02 344.54 2.00 278.5 N 3

165 33.55 88,87 4,17 89.84 4.24 297.47 2.00 285.4 — ,k_\ \ O T & L‘) 3 y
16¢ 33.62 87.66  4.20 86.68  4.27 296,88 2.00 302.4 i . F C£ - . | Z S)( 2 )q

167 41.40 72,83 4.28 73.13 4.3 241,02 2.01 275.1 ; W < \ WS 1ac Y GV u{‘{ (o ed.

168 40.34 73.59  4.30 74.37  4.39 247.34 2.01 286.8 y - & ~ J *

169 38.78 85.40 3.99 86.06 4.07 257.37 2.01 293.6 Ckii- Ab \ ¥

170 38.18 82.34 4.11 82,93 4,20 261.29 2.01 294.4 - :

171 25.13 121.17 3.98 121.47 4.04 397.43 2.00 270.8 i ™

172 24,90 125200 3.92 125115 3.99 101,22 2.00 263.2 3 l 7 A {» l ‘ { N/’ 5 .DP ; ’VI:[ de
173 24.05 190,04 3.74 140031 3.79 11526 2.00 271.0 — o s E‘ L{) S 2
174 23064 138,26  3.80 138,43 3.85 422.39 2.00 261.5 P <q wple o - r l qf\ Yo IV v < )
175 22.63 201.42 3.14 202.06 3.17 441,58 2,00 252.7 'Y-—- 1 @

176 22.51 200042 3.15 200.96  3.18 144376 2,00 260.0 : ( —(;\i ’ ‘

177 22.25 306.69  2.52 306.69  2.53 448,90 2.00 241.7 . ‘/)0 2 « U ‘{*e( g l l &0/ dé( o DU (24N

178 22.03 308.86 2,51 310,19 2.3 453.35 2.00 247.7 </
Missing vial 179, — 14 , M
Missing vial 180. : E r ? q

181 23,68 252.39  2.71 253.78  2.73 421.88 2.00 273.7 NPm’}\i QM : @,“ kﬁ_”‘ 0‘/\ A4

182 21.95 326,42 2.45 326.35  2.47 45505 2000 250.6 :

183 21.35 472,05  2.04 471.67 2.0 468.04 2200 238.9 | - : - S‘ O l ’ F ¥ 5[}&‘)3 y

184 20.85 466.45 2,08 467.32 2,09 478.99 2,00 256.8 : “.PCABI‘ . l l;\)C) 4 \4 £ < Q p/ e .

185 21.86 444,77 2.08 445,73 2.09 457,11 2,00 254.0 v

186 20.68 462.67 2.10 463.53 2.11 483.13 2.00 252.6 ‘ 2

187 21.39 451202 2.09 451.30  2.10 467.02 2100 239.9

188 20.74 456.93 2.11 456.81 2.12 481.73 2.00 244.1

189 21.47 453.27 2.08 453.90 2.09 465.23 2,00 245.1

Sav Ol ?’ ’\éCrAqequCéci “Pfom Wcl\ NCA’EWDP”?S} clz‘é.p O
S {oo_,&fg PH’&MJ \ dz:lr])“pﬁ . tél/ff}e bj P4{U/ 5{'8;’{'}?[(

T R

J
, \b
/30/01 9:44:39 BM Jean (3231_41'10 Tser: §§3§£ti b “‘? N “5 1 JC}C] L 6”216 l n - }:7} :
O B e Sorse | \ \ , ] < 3550 )
Fotesort 8 T TR - Twe Q(L{/I ots |abel L 35 520) l' > 2C0
18 2.00 243.5 i
190 21.52 453.52 2.08 453.53 ggg :2:-55 2700 245.7 . r |
191 21.51 453.88 2.08 453,75 . 1 462.26 2.00 260.1 T . N r
21,6 441.60 2.10  442.98 2.1 9 44 200 252.7 g ' q l\C[ <‘ P C” / ()
I I A I Sample A ~ reidaendtn | Crow u{re[ NE-EW 35, micdle pole,
5 21.83 461.68  2.04 162,32 2. 77.25 2.00 255.5 -z-,; t [ Cuzi l (¢ [ l)) t B + ’il
igG 20,93 468,60 2.07 468.97 2.08 4 Hd? ~ P - \ qc‘ . e B ? Co(, K“* Q. \lj qu &r €
’ 7

o 15 Nov 99 21U~ 6[[2[0] _
T\»G Oth;qLUoF\»T‘ 'qi?@[(’(\‘ 3\;’% 951{05)7?:‘4’“.% 351’/0?}//%[3\

SC{ m(‘)ie, S/”' \’\O‘P V‘c‘éftth (1‘4—\\& 'ﬁbm d—‘e,u MC E{’ULDP" [ CtD N uvﬁGH'é‘“&[

- L /ey | | ' st acdrfied , e=llected $7-2¢00 by Rt Sty Cilen
\/"M/ ‘ Twe aligusts lbeled  1IDUFYA] ~ ITDUFOGAR
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! i ~ &
—, "’-‘
| i
i | g H 6 %
i i 1l | | 5
E g i i £ H { i %
§|Beadley WWerli ”\j SAMPLE LIST/CHAIN OF CUSTODY | Reauested Tumaround: =
§g CN W B / Div 2 Southwest Research Institute B/; wgg',js (Normal) € fos5 h’% ;}_'\
3 Chemistry and Chemical Engineering Division 0 3 Weeks £
z gl A 5 7 6220 Culebra Road O Other: —( B
2 San Antonio, Texas 78238-5166 B M
Client Purchase Order/Other 1D Site/Zone ID Ana|yses Requested Swl?l Contact: N ?
M\\’-& qumqm’\ ‘i, N
o oS fj——-ﬁ_\r
© ° R REMARKS &2‘ :.b?
< g o g E_‘g; Preservation _g_, @
g g g | &8 hs 3 a=HCllopH<2 ¢ v §_ﬁ
z= | s | 21 F | € |- p RN
%% 25 '; 218 v_;_):: ¢ =H,SO, to pH <2 g_i_ 4
|82 |22 |5E: d = NaOH to pH >12 —
Sample ID SE SE|S|B|=32 e = Other (Specify) E——ﬁ*_ T
3s5000FR | |1k LOlpW 1 ¢ Fovect 13 wuclear Ry
35560 U FA2. ) 15k AN saketu_celate R
3540307A | 1) X o cEB-fata — BF ¢
3 S HogUFRA 1544 RES Hppendix B SR
3s5ec PR [i1-159 X > e
35 O P I -15H N PoC G g geddians 5. [T L
3sMcFhLL i34 HES Rred [eny Wi, X 6565 0=
35403 FAIR i1-1544 X v 3 1)
[9DYFUA] (3170 X< xswolr/ astlacd Eéz([ >~ 'Pleﬂsf/ ant Ly (v @ g
|9 DUFUAZ [0 VAT X Plaliple Jut]aedliGd” | afyusty NS
Matrix Types: A - Air; P - Product; § - Soil; T - Tissue; W - Water Relinquished by (Signature): “ﬁ A "\3
Samplga Types: DM - Dissolvgd Mgtals; EF! - Equipment Ripsate_; > .\\_ ,.L
e o e TH - Total Motais 5 - Envronmental Sampies; | ocoe b (Signature) N7 -
FD - Field Duplicate . (\/ \J
Relinquished b, pler (Signature): Relinguished by (Signature) Cg».g’
EZZié%:EZ ZZMEé'! C
F =
Received by (Signatlre): k/ Comments: ?‘ ::fb
==
Div 01 COC Form 01-01-001, Rev 1/97 g‘ g‘
LU L L J‘JHJH ) ) kY
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| : | ! i i
§ L &E
2| YN :
1 Bradley (Leclt \;\20 SAMPLE LIST/CHAIN OF CUSTODY | Reauested Tumaround
| T . 0 1 Week .
ICNWI &r ~ p v Southwest Research Institute % Weeks (Normal) | E poss i‘) /e—_
2 Chemistry and Chemical Engineering Division 0O 3 Weeks
£ R ( Cl 6’ 7 6220 Culebra Road 0O Other:
5 - ; San Antonio, Texas 78238-5166
Client Purchase Order/Other ID Site/Zone 1D Ana|yses Requested SF(B' Contact:
N \ké/ quv\ o)
o o + G REMARKS
5 £ n
% % 1< }% Preservation
g g ° § 2 - 3 a=HClto
2 P a2 ,g 03 = HNQ, to pH <2
sz | S5 |~ 213 v_\_g c=H,S0,topH<2
83 22 E E|s %"% d = NaOH to pH >12
Sample ID & E S E S{o|l=&E:s e = Other (Specify)
[9DUF R |87 JOIDM] | DA FrovecT1s nocleqr
19 P4 FAQ 8- L[ X setety celq

o ¢cFR - Pm”i’Z/
QOI’)PMC{IX "_)>

e Gr 4 dﬁ:s"'\zvss 1S
Bradle N bb@a"\i\ﬂjﬂéf & 5/

Matrix Types: A - Air; P - Product; S - Soil; T - Tissue; W - Water Relinquished by (Signature):

Sample Types: DM - Dissolved Metals; ER - Equipment Rinsate;
FB - Field Blank; MSD - Matrix Spike Duplicate; MS - Matrix Spike; | Received by (Signature)
TB - Trip Blank; TM - Total Metals; ES - Environmental Samples;
FD - Field Duplicate :

Relinquished, mp%g ature), Relinquished by (Signature)
7 z'/}

Received by (S@(ature) Comments:

Div 01 COC Form 01-01-001, Rev 1/97

NN
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T S N { P =T 575
AT Jone if Transler o 7 Ptasaum St 1o DM&! Lor ¥ ana 'L);‘:s, o5 el Pesulls for EWOP camples (see H63/13
3 N N 3 L 7 /
» ; \ ,
& ) . ~ N T~ T AAAS S .
H/‘OO“ 4& l»/ : (&) 4‘5‘ CO\N V) ; \qc N d\") kz .
(_;* Fm T M 'fa e o C}/ ﬁ)l N SOUTHWEST RESEARCH INSTITUTE
Q) . pe ol ) Avans T2
A 2 L an g LTie = m p O A €, s
Belad | ' T ] SAMPLE ANALYSIS DATA SHEET
Labelsd Kt ]
TN Sample ID
¥ e TR ~ 19DUFA1
— K AV +—F 3
"R 3| < L] ) . . N
by T IS AN Sl v v ke — =] ] ab Name: Southwest Research Institute . Client: Division 20
IVRARLO S G = A I £
& N vézx\%“"éé ANERRELE A ,
s Ky s| o s S g@_ BN s —&’—{% i B @ 4 e T Lab Code: SwRI Date Received: 06/11/01
c ',: b A B4 age <0 Ay | B Crewd grast
3 = o e~ il \8 + ) 3 1
= ! et =% e — TSR e s j .
g ¢ HE: 599313 HBERCE: SISNAF 8, Matrix: Liquid Project No.: 20.01402.871
g S IT 20 H = 0| = o N
5 Z w5 - W N9 @
= . c Snuwuwuli g s B —
-;o s22 ] |3 A §eao u‘ej \r.?_c | S @ ji\g ) Lab System ID: 162629 Work Order: 20370
g 8885 5 4 3 2 [ = —_—
F w~aoO ﬁi)% E «?: 3 cgﬁﬁ-\% \) gt ]
D Py & & T
o D\Q’D o |82 QLD o 4 &) o . Sample Reporting
; s Analysis Result (mg/L) Limit (mg/L)
> ! Aluminum 1.87 0.05
a 1 ' Antimony <0.01 0.01
@) - Arsenic 0.038 0.005
5 5 Barium <0.005 0.005
S &¢ Beryllium <0.005 0.005
O &9 8 - Bismuth <0.01 0.01
w 2& 2|38 Boron 0.173 0.02
O =283|% " Cadmium <0.005 0.005
z £2<%|3 Calcium 135 0.05
< 3358 |2 Chromium <0.005 0.005
T og3r|a Cobalt <0.005 0.005
595l
Q 2888 le Copper <0.005 0.005
5 g 2o = K Iron 0.754 0.03
S £ 3 g |< 5 5 Lanthanum <0.005 0.005
w 3 B @ é 7 é Lead <0.005 0.005
g ©5 s 12 |2 Lithium 0.136 0.005
o o z |la |z Magnesium 0.268 0.05
z 1
E é 5 g 8 ! Manganese 0.011 0.005
: 5 12 |2 |2 | Molybdenum 0.009 0.005
(/2] : > g I3 g £ Y
Q“Qm?l’{r?@ A% g3 |2 |5 ! Nickel <0.005 0.005
gL "4 Fiehoul s Palladium <0.01 0.01 _
SIBUIBILOY) JO # |~ 5 GE24 Phosphorus 0.027 0.02
W @Foa :
z gxé Potassium 4.19 0.1
O adA siduies é z £3 d Selenium <0.01 0.01
) g 2,8 Silicon 36.8 0.05
RIN o edAL xinen —3 g o=t ’ Silver <0.005 0.005
N 2 e | )| N Sodium ___ 109 02
—:: - % awy uoposie) aidures | "oy’ $ ':§: ) - Strontium <0.005 0.005
AN b o 324 = | ; Sulfur 6.63 0.02
S~ g Zag |59 3 Thallium <0.01 0.01
™~ (AApp/wiw) To‘p 3 gx3 |50 [ T e o
% <& [\ % ajeq uonosiio aidwes | Y| g 2 Eé §'§ 3 s Thorium <0.01 0.01
~0L L8 8 O =T - L : Tin <0.005 0.005
SRR § z%z3:2|5- ~§§7‘ 5 Titanium 0.019 0.005
-5 2 —r\}—‘; o < 3§;§ g |§ Tungsten <0.01 0.01
O 2 g %;QT § dogc|B Yz lé Uranium <0.1 0.1
) 5 7 S =226 ] T | -
NOY G (B g sl £ %EEE 2 g g " - Xan?dlum 06006 8885
5 3 nmol3 3 > : <0. .
SSoIppY/OUIEN WAIO | 5 - § gepefe |2 |3 — e Zinc <o.8g§ 0.002
Zirconium <0.005 0.005
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: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 162630

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 1.82 0.05
Antimony <0.01 0.01
Arsenic 0.038 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.172 0.02
Cadmium <0.005 0.005
Calcium 1.29 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.731 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.134 0.005
Magnesium 0.263 0.05
Manganese 0.010 0.005
Molybdenum 0.007 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.026 0.02
Potassium 4.20 0.1
Selenium <0.01 0.01
Silicon 36.8 0.05
Silver <0.005 0.005
Sodium 110 0.2
Strontium <0.005 0.005
Sulfur 6.66 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium 0.017 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium 0.006 0.005
Yitrium <0.005 0.005
Zinc <0.005 0.005
Zirconium <0.005 0.005

Sample 1D
19DUFA2

Client: Division 20

Date Received: 06/11/01

Project No.: 20.01402.871

Work Order: 20370

This report may not be reproduced except in its entirety without the written approval of SwR1.
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] - SAMPLE ANALYSIS DATA SHEET
-—'/‘-——'“"“Ww .
—— R Sample ID
N N S
— . Lab Name: Southwest Research Institute Client: Division 20
e~ Lab Code: Date Received: 06/11/01 e
—“ e reemesemnseeese MaTIX Project No.: 20.01402.871 f—
TN e Lab System ID: 162631 Work Order: 20370
——
Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 1.37 0.05
Antimony <0.01 0.01
e Arsenic 0.038 0.005
Barium <0.005 0.005
| SIS e Beryllium <(.005 0.005
Bismuth <0.01 0.01
” Boron 0.170 0.02
Cadmium <0.005 0.005
) Calcium 1.22 0.05
|- Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.529 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.134 0.005
Magnesium 0.200 0.05
- Manganese 0.006 0.005
Molybdenum 0.007 0.005
Nickel <0.005 0.005 m
Palladium <0.01 0.01
Phosphorus 0.032 0.02
Potassium 4.14 0.1
“1.Selenium <0.01 0.01
Silicon 34.5 0.05 -
Silver <0.005 0.005
Sodium 110 0.2
Strontium <0.005 0.005
Suifur 6.74 0.02
Thallium <0.01 0.01
- | Thorium <0.01 0.01
Tin 0.019 0.005
. Titanium 0.009 0.005
- Tungsten 0.038 0.01
Uranium <0.1 0.1
Vanadium 0.006 0.005
Y ttrium <0.005 0.005
o Zinc <0.005 0.005
: Zirconium <0.005 0.005
B U N - _— )
. o N This report may not be l\'eproduced except in its entirety without the written approval of SwRI.
—t
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SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name:
Lab Code: SwRI1
Matrix: Liquid

Lab System ID: 162632

Southwest Research Institute

Client: Division 20
Date Received: 06/11/01

Project No.: 20.01402.871

Work Order:

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 1.26 0.05
Antimony <0.01 0.01
Arsenic 0.038 0.005
Barjum <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.168 0.02
Cadmium <0.005 0.005
Calcium 1.19 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.463 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.133 0.005
Magnesium 0.188 0.05
Manganese 0.005 0.005
Molybdenum 0.007 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.038 0.02
Potassium 4.11 0.1
Selenium <0.01 0.01
Silicon 343 0.05
Silver <0.005 0.005
Sodium 109 0.2
Strontium <0.005 0.005
Sulfur 6.72 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin 0.021 0.005
Titanium 0.009 0.005
Tungsten 0.061 0.01
Uranium <0.1 0.1
Vanadium 0.005 0.005
Yitrium <0.005 0.005
Zinc <0.005 0.005
Zirconium <0.005 0.005

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

Sample ID
19DUFUA2

20370

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name:
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 162633

Southwest Research Institute

Zirconium

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 0.139 0.05
Antimony <0.01 0.01
Arsenic 0.034 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.233 0.02
Cadmium <0.005 0.005
Calcium 0.795 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.129 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.160 0.005
Magnesium 0.141 0.05
Manganese 0.007 0.005
Molybdenum 0.012 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.033 0.02
Potassium 3.82 0.1
Selenium <0.01 0.01
Silicon 27.4 0.05
Silver <0.005 0.005
Sodium 123 0.2
Strontium <0.005 0.005
Sulfur 16.8 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.077 0.005

<0.005 0.005

Sample ID

21

| 3S408FA11 ]

Client: Division 20

Date Received: 06/11/01

Project No.: 20.01402.871

Work Order:

This report may not be reproduced except in its entirety without the written approval of SwRI1.
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SOUTHWEST RESEARCH INSTITUTE . e Y. SOUTHWEST RESEARCH INSTITUTE L
SAMPLE ANALYSIS DATA SHEET — SAMPLE ANALYSIS DATA SHEET R
Samp 1;3 ID RIS - I
— N Sample ID
35408FA12 3S408UFA1
"‘“*”"--\ MW SRR, o —
Lab Name: Southwest Research Institute Client: Division 20 N R Lab Name: Southwest Research Institute Client: Division 20
— ——
Lab Code: SwRI Date Received: 06/11/01 ——d e LabCode: SwRI Date Received: 06/11/01 S—
Matrix: Liquid Project No.: 20.01402.871 — s MatriX: Liquid Project No.: 20.01402.871 e
Lab System ID: 162634 Work Order: 20370 """ Lab System ID: 162635 Work Order: 20370 S
Sample Reporting Sam i
_ Rej ple Reporting
ﬁ?alyﬁm RCS\:)111(4H218/L) lel(‘) gglg/L) Analysis Result (mg/L) | Limit (mg/L)
A Tmnum <.0 2 0.0] Aluminum 0.285 0.05 ——
AnS ;?i(;ny = 0.36 5 605 Antimony <0.01 0.01
Br o <6 o 0-005 = Arsenic 0.035 0.005 ————
arl . -
‘ . Barium <0.005 0.005
B.erylhum <<0.005 0(;0015 Beryllium <0.005 0.005 S —————
glsmuth 002;); 0.82 Bismuth <0.01 0.01
oron .
. . . Boron 0.236 0.02
ga;irplum 308%(;5 060(;)55 Cadmium <0.005 0.005
alcium . . i
' Calcium 0.914 0.05
Chrorlmum <0.005 8-805 Chromium <0.005 0.005 ———
goba t zgggg O.Ogg Cobalt <0.005 0.005
Irzﬁper 5 1 ) 0 3 Copper <0.005 0.005 ———
. . Iron 0.301 0.03
t::(tihanum :888: 8882 Lanthanum <0.005 0.005
. . Lead <0.0 .
Lithium 0.162 0.005 L;z}i,ium 0 16065 8 ggg —
Magnesium 0.146 0.05 Magnesium 0.215 0.05
Manganese 0.007 0.005 Manganese 0.017 0.005 o -
]I:/lizlkyfldenum <00001(;35 888: Molybdenum 0.013 0.005
. A Nick . T
Palladium <0.01 0.01 Pall Zl- oo o
Phosphorus 0.030 0.02 hooohon T 50 T
Thos SpS o 3 = 0 - Phosphorus 0.036 0.02
S - - Potassium 3.95 0.1 —————
g;liir:rl:m <207(l 1 gg; Selenium <0.01 0.01
i : . Silicon 28.4 0.05 ————
2:)1;/;:urm <(;.;):§)5 03)(2)5 Silver <0.005 0.005
: - Sodium 124 0.2 ‘ .
gtrlofuntlum <§).7085 %00025 Strontium <0.005 0.005
ulfur .
i . Sulfur 17.1 0.02
Thall‘lum <0.01 0.01 L - Thallium <0.01 0.01
Thorium <0.01 (;)6001 _ Thorium <0.01 0.01
?n : 28885 0~00§ JO—— Tin <0.005 0.005 J—
Tltanlltlm <6 015 0 0] Titanium <0.005 0.005
Uung‘s en <(; 1 0 1 Ll Tungsten <0.01 0.01
Vram:lx.m : . 5 0 : L Uranium <0.1 0.1
Yin? ium <(;0(§)()65 ()-ogs ————— i Vanadium 0.006 0.005
Zirlrclum 5 689 0-005 e b Yttrium <0.005 0.005
i . 8 . Zinc 0.184 0.005
Zirconium <0.005 0.005 T Zirconium . <0.005 0.005
This report may not be reproduced except in its entirety without the written approval of SwRI. /L‘“""‘“M_NM“M 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:

Southwest Research Institute
SwRI

Liquid

Lab System ID: 162636

Sample 1D -
—
3S408UFA2

Client: Division 20

Date Received: 06/11/01

Project No.: 20.01402.871

Work Order: 20370

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum 0.277 0.05
Antimony <0.01 0.01
Arsenic 0.035 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.238 0.02
Cadmium <0.005 0.005
Calcium 0.907 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.297 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.167 0.005
Magnesium 0.216 0.05
Manganese 0.016 0.005
Molybdenum 0.012 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.037 0.02
Potassium 3.96 0.1
Selenium <0.01 0.01
Silicon 28.6 0.05
Silver <0.005 0.005
Sodium 125 0.2
Strontium <0.005 0.005
Sulfur 17.3 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium 0.006 0.005
Yttrium <0.005 0.005
Zinc 0.185 0.005
Zirconium <0.005 0.005

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: Southwest Research Institute
Lab Code: SwRI
Matrix: Liquid

Lab System ID: 162637

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony © <0.01 0.01
Arsenic 0.038 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.301 0.02
Cadmium <0.005 0.005
Calcium 0.882 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.03 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.262 0.005
Magnesium 0.102 0.05
Manganese <0.005 0.005
Molybdenum 0.011 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.037 0.02
Potassium 3.73 0.1
Selenium <0.01 0.01
Silicon 23.2 0.05
Silver <0.005 0.005
Sodium 148 0.2
Strontium 0.007 0.005
Sulfur 17.1 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zine <0.005 0.005
Zirconium <0.005 0.005

Sample ID ——
3S500FAll

Client: Division 20

Date Received: 06/11/01

Project No.: 20.01402.871

Work Order: 20370

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: Southwest Research Institute
Lab Code: SwR1
Matrix: Liquid

Lab System ID: 162638

Sample ID
3S500FA12

Client: Division 20

Date Received: 06/11/01

_ _5gwest)

— ] A5 Juesl

—

WQM

Project No.: 20.01402.871

Work Order:

20370

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.01 0.01
Arsenic 0.036 0.005
Barium <0.005 0.005
Beryllium <(.005 0.005
Bismuth <0.01 0.01
Boron 0.301 0.02
Cadmium <0.005 0.005
Calcium 0.884 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.03 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.263 0.005
Magnesium 0.098 0.05
Manganese <0.005 0.005
Molybdenum 0.011 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.036 0.02
Potassium 3.75 0.1
Selenium <0.01 0.01
Silicon 23.1 0.05
Silver <0.005 0.005
Sodium 148 0.2
Strontium 0.007 0.005
Sulfur 17.1 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yitrium <0.005 0.005
Zinc <0.005 0.005
Zirconium <0.005 0.005

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:

Lab System ID: 162639

Southwest Research Institute

SwRI

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum 0.082 0.05
Antimony <0.01 0.01
Arsenic 0.037 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron 0.304 0.02
Cadmium <0.005 0.005
Calcium 0.990 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron 0.267 0.03
Lanthanum <0.005 0.005
Lead <0.005 0.005
Lithium 0.263 0.005
Magnesium 0.107 0.05
Manganese 0.006 0.005
Molybdenum 0.011 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus 0.037 0.02
Potassium 3.76 0.1
Selenium <0.01 0.01
Silicon 234 0.05
Silver <0.005 0.005
Sodium 148 0.2
Strontium 0.007 0.005
Sulfur 17.2 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc 0.244 0.005
- |Zirconium <0.005 0.005

Sample ID ——————
3S500UFA1

Client: Division 20
Date Received: 06/11/01
Project No.: 20.01402.871

Work Order: 20370

This report may not be reproduced except in its entirety without the written approval of SwRI.
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ont™ BAAS! SOUTHWEST RESEARCH INSTITUTE “\MW
DUPLICATE SUMMARY i SAMPLE ANALYSIS DATA SHEET
ole ID ‘ - Sample ID
~N— | 3S500UFA2_|
\M S S— ) . e
Lab Name: Southwest Research Institute Client: Division 20 1 Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 06/11/01 —— - Lab Code: SwRl Date Received: 06/11/01
Matrix: Liquid Project No.: 20.01402.871 - Matrix: Liquid Project No.: 20.01402.871
Lab System ID: 162639 Work Order: 20370 ————— Lab System ID: 162640 Work Order: 20370 S
Sample Duplicate B ) Sample Beporting
Analysis Result (mg/L) | Result (mg/L) RPD L fz?srlnyzzm Resgtl(orgg/L) an(; E)nsxg/L)
Aluminum 0.082 0.080 1.93% Antimony <6.01 0.01
Antimony <0.01 <0.01 0.00% Arsenic 0.037 0 605
Arsenic 0.037 0.037 1.47% Barium <0.005 0,005
Barium <(.005 <0.005 0.00% Beryllium <0.005 0:005
Beryllium <0.005 <0.005 0.00% Bismuth <0.01 0.01
Bismuth <0.01 <0.01 0.00% Boron 0.303 0.02
Boron 0.304 0.297 2.21% Cadmium <0.005 0.005
Cadmium <0.005 <0.005 0.00% Calcium 1.01 0.05
Calcium 0.990 0.982 0.72% Chromium <0.005 0.005
Chromium <0.005 <0.005 0.00% Cobalt <0.005 0.005
Cobalt <0.005 <0.005 0.00% Copper <0.005 0.005
Copper <0.005 <0.005 0.00% Iron 0.268 0.03
Iron 0.267 0.269 0.79% Lanthanum <0.005 0.005
Lanthanum <0.005 <0.005 0.00% Lead <0.005 0.005
Lead <0.005 <0.005 0.00% Lithium 0.264 0.005
Lithium 0.263 0.257 2.37% Magnesium 0114 0.05
Magnesium 0.107 0.108 0.59% Manganese 0.006 0.005
Manganese 0.006 0.006 5.50% Molybdenum 0.011 0.005
Molybdenum 0.011 0.011 2.36% Nickel <0.005 0.005
Nickel <0.005 <0.005 0.00% Palladium <0.01 0.01
Palladium <0.01 <0.01 0.00% Phosphorus 0.026 0.02
Phosphorus 0.037 0.031 16.77% Potassium 3.75 0.1
Potassium 3.76 3.64 3.20% f— Selenium <0.01 0.01
Selenium <0.01 <0.01 0.00% ; : Silicon 234 0.05
Silicon 234 22.8 2.52% [ Silver <0.005 ~0.005
Silver <0.005 <0.005 0.00% : Sodium 148 0.2
Sodium 148 145 2.56% Strontium 0.007 0.005
Strontium 0.007 0.007 3.01% Sulfur 17.2 0.02
Sulfur 17.2 16.9 1.88% Thallium <0.01 0.01
Thallium <0.01 <0.01 0.00% Thorium <0.01 0.01
Thorium <0.01 <0.01 0.00% Tin <0.005 0.005
Tin <0.005 <0.005 0.00% ! S Titanium <0.005 0.005
Titanium <0.005 <0.005 0.00% F""/ Tungsten <0.01 0.01
Tungsten <0.01 <0.01 0.00% ¥ Uranium <0.1 0.1
Uranium <0.1 <0.1 0.00% Vanadium <0.005 0.005
Vanadium <0.005 <0.005 0.00% Yitrium <0.005 0.005
Yitrium <0.005 <0.005 0.00% ! Zinc 0.245 0.005
Zinc 0.244 0.285 15.24% B e Zirconium <0.005 0.005
Zirconium <0.005 <0.005 0.00% :
B i . This report may not be reproduced except in its entirety without the written approval of SwRI.
This report may not be reproduced except in its entirety without the written approval of SwRIL. T —————
—
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SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Southwest Research Institute

Sample ID
3SS500UFA2

Client: Division 20

SwRI Date Received: 06/11/01
Liquid Project No.: 20.01402.871
162640 Work Order: 20370
Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Aluminum 0.100 2.18 2.00 104.0%
Antimony <0.01 0.536 0.500 107.2%
Arsenic 0.037 2.25 2.00 110.4%
Barium <0.005 2.02 2.00 100.9%
Beryllium <0.005 0.052 0.050 104.6%
Bismuth NA NA NA NA
Boron NA NA NA NA
Cadmium <0.005 0.054 0.050 107.3%
Calcium 1.01 21.5 20 102.4%
Chromium <0.005 0.211 0.200 105.7%
Cobalt <0.005 0.538 0.500 107.5%
Copper <0.005 0.266 0.250 106.5%
Iron 0.268 1.25 1.00 98.6%
Lanthanum NA NA NA NA
Lead <0.005 0.545 0.500 108.9%
Lithium NA NA NA NA
Magnesium 0.114 20.5 20 101.9%
Manganese 0.006 0.526 0.500 104.0%
Molybdenum NA NA NA NA
Nickel <0.005 0.528 0.500 105.5%
Palladium NA NA NA NA
Phosphorus NA NA NA NA
Potassium 3.75 29.4 20 128.4%
Selenium <0.01 2.19 2.00 109.4%
Silicon NA NA NA NA
Silver <0.005 0.049 0.050 98.0%
Sodium 148 175 20 132.1%
Strontium NA NA NA NA
Sulfur NA NA NA NA
Thallium <0.01 2.31 2.00 115.3%
Thorium NA NA NA NA
Tin NA NA NA NA
Titanium NA NA NA NA
Tungsten NA NA NA NA
Uranium NA NA NA NA
Vanadium <0.005 0.518 0.500 103.7%
Yttrium NA NA NA NA
Zinc 0.245 0.805 0.500 112.0%
Zirconium NA NA NA NA

NA- Not Applicable.

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

LABORATORY CONTROL SAMPLE

Sample ID
LCSW

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: NA
Matrix: Liquid Project No.: 20.01402.871
Lab System ID: NA Work Order: 20370
Sample True
Analysis Result (mg/L) Value (mg/L) Recovery
Aluminum 1.94 2.00 97.2%
Antimony 0.507 0.500 101.4%
Arsenic 2.06 2.00 103.0%
Barium 2.02 2.00 101.0%
Beryllium 0.050 0.050 99.5%
Bismuth NA NA NA
Boron NA NA NA
Cadmium 0.051 0.050 101.2%
Calcium 19.7 20 98.4%
Chromium 0.200 0.200 100.0%
Cobalt 0.504 0.500 100.8%
Copper 0.249 0.250 99.5%
Iron 0.954 1.00 95.4%
Lanthanum NA NA NA
Lead 0.510 0.500 102.0%
Lithium NA NA NA
Magnesium 19.7 20 98.3%
Manganese 0.498 0.500 99.7%
Molybdenum NA NA NA
Nickel 0.495 0.500 99.0%
Palladium NA NA NA
Phosphorus NA NA NA
Potassium 16.9 20 84.6%
Selenium 2.00 2.00 99.8%
Silicon NA NA NA
Silver 0.050 0.050 100.0%
Sodium 17.9 20 89.4%
Strontium NA NA NA
Sulfur NA NA NA
Thalljum 2.14 2.00 107.0%
Thorium NA NA NA
Tin NA NA NA
Titanium NA NA NA
Tungsten NA NA NA
Uranium NA NA NA
Vanadium 0.502 0.500 100.3%
Yttrium NA NA NA
Zinc 0.517 0.500 103.4%
Zirconium NA NA NA

NA- Not Applicable.

This report may not be reproduced except in its entirety without the written approval of SWRI.
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ro” ] SOUTHWEST RESEARCH INSTITUTE

BLANK SUMMARY

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: NA
Matrix: Liquid Project No.: 20.01402.871

Work Order: 20370

Lab System ID: NA

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.05 0.05
Antimony <0.01 0.01
Arsenic <0.005 0.005
Barium <0.005 0.005
Beryllium <0.005 0.005
Bismuth <0.01 0.01
Boron <0.02 0.02
Cadmium <0.005 0.005
Calcium <0.05 0.05
Chromium <0.005 0.005
Cobalt <0.005 0.005
Copper <0.005 0.005
Iron <0.03 0.03
Lanthanum <0.005 0.005
Lead <(.005 0.005
Lithium <0.005 0.005
Magnesium <0.05 0.05
Manganese <0.005 0.005
Molybdenum <0.005 0.005
Nickel <0.005 0.005
Palladium <0.01 0.01
Phosphorus <0.02 0.02
Potassium <0.1 0.1
Selenium <0.01 0.01
Silicon <0.05 0.05
Silver <0.005 0.005
Sodium <0.2 0.2
Strontium <(.005 0.005
Sulfur <0.02 0.02
Thallium <0.01 0.01
Thorium <0.01 0.01
Tin <0.005 0.005
Titanium <0.005 0.005
Tungsten <0.01 0.01
Uranium <0.1 0.1
Vanadium <0.005 0.005
Yttrium <0.005 0.005
Zinc <0.005 0.005
Zirconium <0.005 0.005

This report may not be repreduced except in its entirety without the written approval of SwRI.
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Potassium calibration curve
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Conc of | Concof | K ste(i3-3) Hp3 /o0

T k (ppm) | LaCl (%) | (10 ppm K) (1% LaCl)
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e | K2 1 0.1 [S 5
e 0.4 0.1 Z 5

K6 0.1 0.1 oS 5
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA-SHEET -

Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwR1 Date Received: 06/25/01
Matrix: Water Project No.: 20.01402.871
Wark Order: 20459
- “Taab | UPotassium
Sample 1D System ID Result (mg/L) r————
Prep Blank~— - <02 |~ = AR S N
Lab Control —een 19.2 —————
True Value oo 200
Recovery o Y6.0% —
KSTD 163536 2621
Duplicate result 163536 2627 m—
RPD 163536 0.23%
Spike result 163536 4663
Spike added 163536 2000
Recovery 163536 102.1%
- Reporting Limit; 0.2 mg/L. o
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Various calcite solutions in equilibrium with atmospheric PCO,.

Calculated additions of calcium perchlorate, sodium perchlorate, and sodium hydroxide
will be used to bring the solution chemistry close to equilibrium conditions. Solid calcite
(30 g) will be added to each solution (final volume at two liters) and air will be bubbled
to ensure equilibrium with atmosphere. Table 1 contains target reagent amounts for the
various solutions.

Table 1. Target (calculated) amounts of reagents for calcite solutions.

SolnID  Target pH Mass of Mass of Mass of 0.1 Amount of
Of solution  Calcite (g) NaClO4 (g) NaOH (g) Ca(ClO4), 4H,0

Soln A 7.25 30 2.3949 4.40 408.51 g
Soln B 7.50 30 2.3827 5.40 86.70 g
Soln C 7.75 30 24.3656 10.00 2750 ¢g
Soln D 8.00 30 242921 16.00 8.18¢g
Soln E 8.25 30 24.1697 26.00 2545¢g
Soln F 8.50 30 24.3656 42.00 0.815 mL
Soln G 8.75 30 24.3656 96.00 0.270 mL
Soln H 9.00 30 24.3656 184.00 0.096 mL

|

|

43
.. Table 2. Actual amounts of reagents used for calcite solutions. s
Soln ID | Target pH Mass of Mass of Mass of 0.1 Amount of S
Of solution | Calcite (g) | NaClO4(g) | NaOH (g) | Ca(ClO,), 4H,0
Soln A 7.25 SO,C@ 2 13 <ZL/ 7 [{' L/<7 L{Og '%ﬂ —
Soln B 7.50 BG,QQ ;‘%ZB I 5:1_/ ! géi é)CIr, «-:
Soln C 7.75 00 |2 l?’ 3@37 10,00 “%7 :‘5’ /3/ L
Soln .00 ) : e f
P Iseme MU O | FiH5 |—
Soln E 8.25 §0£OO /—ZL[~Z7 /3 ;’\éﬂ& ){ékj j
ot | %Y 13600 MY, 3630 42,00 | 0,815 ul |
Soln G 8.75 %C‘"LC“Q 9\%53 G 7 & Cfé‘@ ’ < h;[?()%l/ T
SolnH | 900 | 2y o |2 H, 3650 IgHoo | 0096w |

Reagents: Sodium perchlorate (anhydrous): Mallinckrodt catalog # 1190, lot # KTKJ
dried at 46°C for over 3 hours
1.01M Ca from Calcium perchlorate solution 309/258Ca
0.1M Sodium hydroxide solution labeled Soln Base (463/41)
Calcite (Fisher Scientific cat # C64-500, lot # 986396, opened 7/11/2001
Nanopure water

The appropriate amount of sodium perchlorate was weighed (Mettler AE 240) in a
weighing boat and transferred to a 600mL beaker. The weighing boat was rinsed with
nanopure water several times to ensure complete transfer of the sodium perchlorate into
the beaker. The beaker with sodium perchlorate was placed on the Mettler PM4600
balance and tared to zero. Next, the appropriate amount of sodium hydroxide was added
by weight (Mettler PM4600). Then the appropriate amount of calcium perchlorate was
added. For solutions Soln A - E, the solution was tared to zero (Mettler PM4600) and the
calcium perchlorate was added by weight. For solutions Soln F - H, the calcium
perchlorate was added by volume (micropipette). Table 2 contains actual reagent amounts
for the various solutions.The solution in the 600mL beaker was transferred to a 2L
volumetric flask and diluted to mark with nanopure water. This 2L solution was
transferred to a 2L polycarbonate container that contained 30g of calcite (see tables for
ID of calcite containers). Gas bubblers were inserted into each container to ensure
equilibrium with atmosphere.
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NPCASD2 | o 23ig | 7,93 49,5093 | IR | s2.92e | 7,33 49, BT T7Y | —
NoCASE2 | s2.c109 | 9% 49,5818 WORSES | 5277497 B.Y 49.74°7 | —
NCASF2 | oy 7og | 4,38 H9495 55 NPCASTS | s006//F | %3] 49.53977 |
NpCA5G2 50,72 WA uq, Jo97 | NpCA5G3 £, 60277 4 54 yqg.8575/ |
NpCA5H2 5o, 9202 | %.%9 49, $03Y NPCASH3 so.5055 | 085 Y9G 71786 |—
NpCABAZ 51975 (.99 50 365 NPCAGA3 51,328 é)ﬂf 50,2747 |
NpCA6B2 ‘7/01 2277 7, L(ﬂ 79,61053 N NpCA6B3 5] 0003 7’1,” Ifq,ﬁg&]
NpCA6C2 §O. T3 7 = ég ydq. 053 NpCA6C3 £9,2750 7.5% 49,0953 | —
NpCA6D2 50, 789Y 2,99 yq, 76/\1—*;% NpCA6D3 | 991095 7.3 Y1878 :
NeCRSEZ | o, q)%) | Bus | 49,5905 [ e | senez7 | 9] 19,4559
NpCAGF2 50.7) 39 <3| H9.6874% |H——| NPOAOF 50.¢%7/ 230 99,6945 |—
NpCABS2 | 57, 3952 | B0l 49,370) [ | WS | 529207 | %59 49,1904 |
NpCAGH2 51,1743 | <96 5055 1§ NPEABHS 52,8859 | ¥.9¥| H9. 8679 |




74
| 75
Lives] =2 ]|-29% ’ f//w; . o |
‘:[\/\/ /’QW/ 3M§S'S (ﬁ) Ofl @;SZS l(;)?;;e]r WM“‘“‘““"‘*\/Z/(;% 6 / s 272) =~ 2%’ s;‘-/.z,—:z«!\,
es:\lTléDe i Vial and HNO3 adding sample et DB Test Tube ID V'N{assd( %323 l\figss © aﬂ?r
pCA4A2a2 7 g —— R ial an adding sample
NpCA4A2b2 . gozz/j/ jjﬁ;é T :zzizzzz 7. 35197] %) 3136
' / Y, Y G | ’ o S
NpCA4B2a2 g 5595 | 5,359 I, NcASFim 7. %0 3. 3 ‘2 99 4
NpCA4B2b2 ) S 7.779¢ 3.2137
7.3059 5,30 Y0 — NpCAB5F2b2 ) = :
NpCA4C2a2 . ' —y 7, 3327 23303
7. 7486 | 3.24%7/ ] NpCA5G2a2
NpCA4C2b2 — " 72,5177/ 5. 3/)7
7.3685 | $.366/ — NpCA5G2b2 =
NpCA4D2a2 S S R 7, /329 5 2735
7, 84 /o 3,336/ NpCABH2a2 '
NpCA4D2b2 o = S 1, TAIS B 34 R
7. 385¢ 7] B s NpCA5H2b2 =
NpCA4E2a2 ; ‘5)7(9? 5,365 T — 7.7 139 ¥.3] 57
NpCA4E2b2 — ~ R P ° 7,745 | 3.5 79
| 2 BR3E $.32 /O T NpCABA2b2 —
NpCA4F2a2 > 3162 3104 i — 7. 7945 J.3035
NpCA4F2b2 7' o5 3‘=2_1/ S0 Np¢A682:2 7.8232. | 3.7A/5
NpCAdG2a2 7l 779\‘?3 - 75 NpCA6Cé 5 7796 | 3.2955
NpCA4G2b2 A ?'%é, il 2. 7659 | 3. 2624
7:.75 39 <.25] 7/ NpCABC2b2
NpCA4H222 72,9355 | 3.73%5
7 7969 ¥, 2952 NpCA6D2a2 T
NpCA4H2b2 N ' 2.3404 | %.337]
7. 7939 F¥.2904 NpCA6D2b2
NpCAB5A2a2 - 2.31TF %, 3|63
7. 84 G4 .35 535 NpCABE2a2
NpCA5A2b2 ’ ) 7[6’ 33@ ‘ﬁtg,;lﬂ /
7.8371F 2.33/0 NpCABE2b2 : ‘
NpCA5B2a2 , : i 7, 76497 . 23865
1.3]66 2365 F NpCA6F2a2 -
NpCA5B2b2 , 7 B3RT 8,347
‘ 2. 7049 %, 30 1Y NpCAGF2b2 |
NpCA5C2a2 — T 1, BOGO 83,3950
NG EETES 7, 3491 S.34 07 I S NpCA6G2a2 7,915 9.2]05
NpCA5D2 i 29477 | 8. 3455 | ] NPCAGG2Z | -, goc 42973
P i 7. 7964 % 2972F T NpCA6H2a2 7.%3/0 2.3 '
NPGASD2b2 7,80 76 X, O35 w__/::_ NpCA6H2b2 l ELVES
‘ ' ] ], ol 2. 295Y




76 77
yRR.CINED ate Measured — - |- 2] 3'@“7/(\?«&}1 ‘ %-2 (-] -2/ ~2<b'l/
N I T L f— Bt | s

NpCA4A3a2 7 7 1/742 B, 2552 "““”“\;”":WM - NpCA5E3a2 2 775/@ B, 29 /7
NpCA#A3b2 2785 7 v, 2983 W.._::/MMW NPCASEDZ | ~ 7z > $.274%
NpCA4B3a2 2,097 | .3949 ] NpCASF3a2 | — — 37 3. 2067
NpCA4B3b2 7,755 | 9,285 34 o :::M | NpCA5F3b2 2,7 GO 9., 2537
NpCA4C3a2 7,795 | 3286/ S [— - NpCASG3az | — oo/ | g, 2470
NpCA4C3D2 | — (o) | $./43F T [ | Neeasesez 9 g3y | $,.2926
NpCA4D3a2 7.729063 | B 2364 | NpCASHSa2 | 7, 3244 | 3.5219
NpCA4D3b2 - 7~T7/L/ $ 2693 N NpCAS5H3b2 7. 7573 <. 23213
NpCA4E3a2 > 2317 % 2759 | — —— NpCABA3a2 7, €275 | 8.33Y906
NpCA4E3b2 ~, 7930 B, AF0O 1 NPCA§A3b2 7,909 2. 24157
NpCA4F3a2 7, 765‘7 % 26 3/ NpCA6B3a2 7,77 /e <, )\7;?
NpCRAFRZ | 2.8437 | 3.3426 NpCAGB2 | 5 suypy | B335/
NpCA4G3a2 v, 794y | 2.28]6 NpCABC3a2 7. 98] 3 B, 3900
NpCA4G3b2 2,519 | 9.7167 NpCABC3b2 7. 7902 | 82368
NeCAHS22 | — ~g55~ | 32845 neRDS2 | 7.2739 | 3.207/
NeCA4HSD2 | — 9o57 | B, 3073 NPCAODIDZ | 5 7565 | 3.25 (5
NpCA5A3a2 - 2255 | 3,384 NpCAGE3a2 2. 5573 3,35/
NpCASASDZ | — <155~ | 3,347 7 NPCABESD2 | 72,7783 | B272Y
NpCASB3a2 | & ——>s— | 23039 — NpCAGF3a2 | v, g5 5@ B39 3%
NpCA5B3b2 7,795 | $,2936 D NpCABF3b2 7,932 32,4230
NpCA5C3a2 7. 7793 | 2278/ ] NpCABGSa2 | ~ =~ R, 2 76
NPCA5C3b2 7 sous | 47036 mwt-::wmm NoCABG3DZ | ~ 52/ $.2983
NeCASD3a2 | 7,935 | B.325 AL | T L T [ NeCASsR2 | 5 4 95~ | 9,3097
NpCASD3DZ | "7 94/ Pakk- = ked] IR S NpCA6H3b2 0,955 S (2O

. S
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e N g -  TT~—T1"
S jgmgi/ ( f)x P o-@ xcL {y & Lgeﬂr / — ke hzs's(lg)?ge;;;:’ g"ng" S

:brcu ed S wml ’? L’hm? G \pf E ( (DTC D—i el e qt A fo) '3 I measuring pH
Lot T05 )t each Lsfeial oL Dph s ?ﬁ\‘/’”:m NPCA4AT 9.l | £92

e Ul /57455 6366 aud smok« e T S NpCA4B1 , ,
L{é}/ @%7& 7%{77 :_:/’M R H¥:13223 1.3

" p

o 43, (095 (&7
l\/\qss + g)H \V\eqwrcme»\“l' s Npch o Soly.s (e 2 Sles) j NpCA4D1 US0ETY 7qu/
— NpCA4E1 , \
pH mefer — cion 208 senqlH 039522 A Y9.5394 8.6
émdu’\ 8ldf /émbo e/[ecgd‘ac(e S5 cu// /I’TC pf‘t\l)ﬁ/ ‘: NECAGT L%CZ. C)/j;zw 3&27

(al l?f‘t f“ ‘«er’\ pCA4 . 571 05-5 gté
p) (g-29-21) Fshes SEOF-520 | =4 Soo 79929 q 1 NpCA4H1 Z? g4/07 2 s;
pH (B2 -21) Fisher sB LY -g2e, [ttt S8 75772 Y] NS CABAZ Z ‘

C7<I( ‘f'WP 3_05’(4*151 Pq/{€+ﬂ—{%- 70? 4456 0(165" - lch--cgé/a é,%g
(’aD\p a(')vq’/ijv’v”e-/ c‘l?ll‘f/é NpCA6B2 75’6?/5 7'L1'!
NpCA5C2 :

/V[e“ht e JF 240 balapce NpCAGD2 17.707/ Le]
Sowl- Aeglec C’S’Oéf-’*‘{‘d ﬂqh“h L)fe(‘/ g3 A }C/:C’\Kf /f-f-f’ ‘ [7{7 227/ r?léé
f”u,bazs £l »&J 4 ﬂq[«i“’/qté{e /(\ o /C(P'/ NpCASE2 HG, 04 9% e %X}Oé

. NpCA6F2 ) — BT

Test tebes weighed (24t £ 72\, pfl fakey, NpCASG2 19./35° L 746 5140

l¢ S’(' ‘FU(D@J’ mc’V Ve wset qll ec‘ ') L} (&(;’<+€<[ ’ILU’éa UJ“P({ fbt' [7,7/ ;)»67; % é?
used Sy Af Sov rtien =5 NPCAGH?2 49, & 53’5’(5“/ 8 CfO
NpCAGA3 )
79 75
Cha (Icmqe_ MZ 5SS C 20,000 [« “‘f‘“ﬂ/we'{"'\ ez rwfe wi Utﬁ NpCAS5B3 L1 <] q = Qj%f
<‘{7zvjl‘ @ qo\q{u 4/)‘ - 20 “dﬁlqj fdcfe <pU u:’rf 20. 0676’« | NoCAGES Lf 57‘ 7 792 7 7, Lf‘j
) P 48,7727 [S55
NpCA5D3 _—
— 49, 3%5 7.3

Challosge gt (ol 7 wet gt 7.05) T - / 1

.om(ﬂ( o")D sz)‘?/bl<’l< 7 SR U NoCABF3
R NpCABG3 6’ <, 7/6& L5
Y len e —— NpCA5H3 , ,
XV/~rtug -3 o4 L/7a ?077 gicgg
y N
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o 90}3 25 [ Prep for sorption chemical analysis and desorption trial run o A;; P XS ] Date Measured <4 - J5_ o] Z,-?Q«thg/ P (== [ P—
b PrLU/ . . T~ T B .{1& Mass (g) before ID of solution Mass (g) after o
Meﬁler AE240 balance: 30mL beaker (spout to right) used as holder. Test tubes tilted *—\‘/—MW” . ube solution addition | added (463/42) solution addition
to right side of holder. —— NpCA4AT . - : n S—
Gyrtory shaker . - 22.333Y |Solu A | 449377\
24 Test tube NpCA solutions from 463/79 : NpCA4B1 : ) , . S
20 mL BD Syringe ——— T NGCALCT 23,025 Sd/ “ E 45,2259 |——
10 mL BD Syringe S p vl oL 5 Sa/y L GRS
Syringe filter: Microgen Inc Dynagard filter cat# DG2M-330-100, lot# 75-66A 2:/_“”“”“ NoCAZD1 < - 7 7 /;7 é / 5’ 7‘% J—
Conc HNO; (trace metal grade) Fisher cat # A509-212, lot# 1100040 ] P 22.392/ | Sulal) 42,5507
1000 ppm calcium: Spex certiprep cat# PLCA2-2X, lot# 7-114CA in 2% HNO; TTTN—T NpCA4E1 ‘ .
» — P 22.7377 | Sfy B | 424359 |—
‘ I NpCA4F1 S > 34 ) /, S—
The samples were taken through the procedure in groups of six. This was done in t:/ww o NGCAAGT 2 < 34 f jd 1 [: L/ /. 635 éj{/ I
order to ensure that the calcite in the test tubes would not dry out after the removal of | S P 22.350]/ 5@/ v G “f 2 2O |
the original solution (sorption phase) and before the addition of the replacement —— NoCA4H1 - . , 5 7 !
solution (desorb phase) S | — P 223 S5 7 54 / v /L/ “/.;Zt 7j/ / 5) E—
R NpCA5A2 . / — S
Sorption chemical analysis portion: L2, 267 /6 é"é[ 1 "4‘ /5. 35 7 7 o
The liquid portion was withdrawn from the test tube using a 10mL syringe with a NpCA6B2 2 2,76 /7 f /[ 1 B ‘Z/ 2, é 57 /
syringe filter attached. The syringe filter was removed and the liquid was dispensed - NpCA5C2 — _
into a labeled 30mL polypropylene bottle. This step was repeated in order to remove o 2 2.0 ? 7S5 i>/ 7 < ﬁ 2 5O 7@ S
as much solution as possible from the test tube (approximately 30mL of solution) % NpCA6D2 ) s R
without removing the calcite. A 50 microliter (eppendorf pipette) aliquot of conc | NOCAEES 2.3, 6 L/é 7 S d/ 74 Q L/ /?/ ; ? ‘/2,
HNO; (trace metal grade) was added to each of the 30mL bottl.es in order to preserve p 22,5 c? 5:; S /W = f 3, @/ SEHEG
the sample. Sample labels matched the test tube labels. A quality assurance sample ‘ NOCABE2 —
was generated by adding 3mL (vol pippette) of 1000ppm calcium into a 25mL vol j P : 2 3,0 34/ 7 5&/ Y F 4 Q , 2 & ;ZZI —
flask and diluting to mark with nanopure water. The QA sample was labeled ‘l ! NpCA5G2 . .
NpCAQA. Samples were delivered to Div 01 for analysis (see 463A1-93for sample | 22:7 Cf 4O 3o / n 6 L/ 2 ! /64X |-
custody sheet). This procedure was performed on each of the 24 test tube solutions. NpCA6H2 73 6O 2/ ﬁ/ 5‘@ /W H b/ 3 = g9 / R
7 ————
Desorption p.ortion: . . . ' ! NpCAGA3 23.25 5% { - / v %}- 7 Lf ¥5 j?
Test tubes with calcite (solution removed) were weighed. Twenty mL (syringe) of the ‘ NpCA5B3 ' = _
appropriate solution [A-H (463/42)] was added to the test tube. The test tube was _ : 22, FOLO Selu b % 3 , £ 56 7 T
vortexed to ensure mixing. The test tube was reweighed. The test tube were placed in =~ —— NpCA6C3 - ‘ SO
an activated gyratory shaker. k NSCAEDS 2. / alZé 5 ¢/ Y/ C L/g ; 27; 7 —
p . [ L ;
S 22, 7/85 | SelnD | 43. 34567
NpCAGE3 . ' ‘
POASES 1 22,7683 | Sl £ | 2. 9Yé5~ |——
5.9 — S—— A5F3 . —1 - e
~3g— - NPCAS 22,9785 Sely P 1 42152
- _— .
I ’ T NpCA6G3 : 7
Sy - P 257131 | sojp6 | 43,0792
\“t\ i L NpCAS5H3 Zg‘a7‘>>g 5&/',)# L/gtggyé) o
m
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/ Diutsien 2] Pesulls G ¢y l e %(w Chemicsl Vg‘vzq«/q ’/%Twwéﬁjwww —
— /gﬂﬁc.:&kf SOUTHWEST RESEARCH INSTITUTE N
e SAMPLE ANALYSIS DATA SHEET T
These vesolts are fov calede solny H—H Foem H\g&{”"”m 0 —
— Sample ID
— e ] —
§<1mD]w‘lc\ ey be. ‘é%tﬂ\ct sn_ ¢ 3/ He - Lf7 Il ) , o S—
&) \ | Lab Name: Southwest Research Institute Client: Division 20
. — ] b Code  SWRI Date Received: 08/03/01 T
)%e)aw 15 qQ suowwey éP ’e_hf’ 54 wuo[e/ g I'7 S i ' '
J ' T~ Matrix: Liquid Project No.: 20.01402.871
. - - w‘h T
Summary of Div 01 Results for Calcite Solutions 463/43 T Lab System ID: 165624 Work Order: 20714
Sample Conc (ppm) ——— T . Sample Reporting o
Element | PA3 PB1 PC1 PD1 PE2 PF1 PG1 PH2 L\WMW, é‘ZfL‘iﬁf Resu61t8 gr;g/L) len(t) (or;xg/L) o
Ca 6849 1433 437 135 43.0 17.8 4.57 1.65 | Magnesium <0.05 0:05 I
mg - " * ¥ > . : " F‘\‘W‘WA Manganese <0.005 0.005
n * * * * * * * * ' — Potassium <0.1 0.1 S
K * * 0.212 0.175 0.130 0.155 0.189 0.199 }———\""”ﬁ- Sodium 274 0.1
Na 274 238 2309 2276 2257 2271 2343 2435 L...._\”_______,__..ww - Strontium 0.759 0.005 —
Sr 0.759 0.186 0.066 0.024 0.013 0.011 0.008 0.007 ‘ !
S —
Sample Dup Conc (ppm) QA Sample Conc (ppm)
Element | SA3 SE2 SH2 Element | QA3 Target Difference T
Ca 6820 43.3 1.68 Ca 115 120 4.17% T
Mg * * * Mg * na na e
Mn * * * Mn *
p o " ; e = SOUTHWEST RESEARCH INSTITUTE o
Na 272 2248 2473 Na * na na
Sr 0746_| 0.013 | 0.007 sr 0.007 na na SAMPLE ANALYSIS DATA SHEET —
Samile 1D e
* Sample result below reporting limit F—
Element [ Reporing ‘ Lab Name: Southwest Research Institute Client: Division 20
Limit-ppm L Lab Code: SwRI Date Received: 08/03/01
Ca 0.05 !
Mg 0.05 ‘ Matrix: Liquid Project No.: 20.01402.871 R
Mn 0.005 !
K 0.1 ‘ — Lab System ID: 165625 Work Order: 20714 R
Na 0.1 “;
Sr 0.005 "] T
Sample Reporting
e Analysis Result (mg/L) Limit (mg/L) —
e Calcium 1433 0.05 .
: N N o Magnesium <0.05 0.05
2 h 'rl’l e ‘Qﬁ ”é’uﬂlﬂq Vaao esva (m\,‘é, ﬂ U o ( s A {1_{ e Manganese <0.005 0.005 -
N ) ‘ Potassium <0.1 0.1
N | Sodium 238 0.1 S—
: Strontium 0.186 0.005

Bo—

VS eny N S
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! SOUTHWEST RESEARCH INSTITUTE [tz SOUTHWEST RESEARCH INSTITUTE ]
SAMPLE ANALYSIS DATA SHEET S J— SAMPLE ANALYSIS DATA SHEET —
Sarrrl)itls D — /__.....MM“ Sample ID T
SHE. N B * e
Lab Name: Southwest Research Institute Client: Division 20 T |
: _\‘ P, Lab Name: Southwest Research Institute Client: Division 20 ——t
Lab Code: SwRI Date Received: 08/03/01 .
~ 1 LabCode: SwRI Date Received: 08/03/01 T
Matrix: Liquid Project No.: 20.01402.871 — "1 Matrix: Liquid Project No.: 20.01402.871 “"F
Lab System ID: 165626 Work Order: 20714 [ Lab System ID: 165628 Work Order: 20714 —
R W —’-—f
Sample Reporting Sample Reporting
. A I ) m—
‘C‘;‘fgz’fﬁ Res“{: ;;“g/L) L‘m‘(t).g‘slg’m B Analysis Result (mg/L) | Limit (mg/L)
Magnesium <0.05 0.05 -\WW’ Calcnum. 43.0 0.05 -
Manganese <0.005 0.005 e Magnesium <0.05 0.05 [
Potassium 0.212 0.1 N g/la“gaf“ese <0.003 0.005 1
Sodium 2309 ol i otassium 0.130 0.1 !
e S -
Strontium 0.066 0.005 Sodium 2257 0.1 !
Strontium 0.013 0.005 4
_ —
{
— SOUTHWEST RESEARCH INSTITUTE :\ SOUTHWEST RESEARCH INSTITUTE .
S SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET !
e Sample ID |
—T— sample _—
|
r—————— Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 08/03/01 Lab Code: SwRI Date Received: 08/03/01
. . !
e MaTiX: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871 s
e ] by System ID: 165627 Work Order: 20714 Lab System ID: 165629 Work Order: 20714 e}
mencscversmassonsy — _.___—ﬂh‘.; e O _1‘
Sample Reporting — Sample Reporting ;
N o - %” ‘
é;llacll}lljsl;s ReSUI1t 3( ;n g lel(t)_ggg/L) Analysis Result (mg/L) Limit (mg/L) ""“(
. Magnesium <0.05 0.05 U B —— Calcmm. 17.8 0.05 7
——————— Manganese <0.005 0.005 L Magnesium <0.05 0.05 i
p—— 2175 o1 ’ e . Manganese <0.005 0.005 "
Sodhum 2776 0.1 L/ Potassium 0.155 0.1
S . — L - i
Strontium 0.024 0.005 Sodlur.n 2271 0.1 SR—
. et ] Strontium 0.011 0.005
1
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| Mso] | \\/fn‘uéél 11:
— 2L )
S SOUTHWEST RESEARCH INSTITUTE it SOUTHWEST RESEARCH INSTITUTE ]}
SAMPLE ANALYSIS DATA SHEET | R !
~— SAMPLE ANALYSIS DATA SHEET —
Sample ID /-»M"“““‘” "
R ) Sample D
L *—sm
Lab Name: Southwest Research Institute Client: Division 20 [ ¥
\/" Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 08/03/01 [
_ ~ Lab Code:  SwRI Date Received: 08/03/01 ‘
Matrix: Liquid Project No.: 20.01402.871 e e i o mm_ﬂ‘lﬂ
Matrix: Liquid Project No.: 20.01402.871
Lab System ID: 165630 Work Order: 20714 Y e FRRR—
Lab System ID: 165633 Work Order: 20714
N |
Sample Reporting e
Analysis Result (mg/L) | Limit (mg/L) s Sample Reporting 'W“'MM]
Calcium 4.57 0.05 i Analysis Result (mg/L) Limit (mg/L)
Magnesium <0.05 0.05 -t Calcium 6820 0.05 |
Manganese <0.005 0.005 I Magnesium <0.05 0.05 ——
Potassium 0.189 0.1 ‘ Manganese <0.005 0.005
Sodium 2343 0.1 “-\r—————*wmww‘* - Potassium <0.1 0.1
Strontium 0.008 0.005 ! Sodium 272 0.1
Strontium 0.746 0.005 s o
‘ i
I
i
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE &t
SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET
P’
Sample ID — ‘
‘
S—
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20 l‘
LabCode:  SwRI Date Received: 08/03/01 — Lab Code:  SwRI Date Received: 08/03/01 i
il
Matrix: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871 I!
Lab System ID: 165631 Work Order: 20714 — Lab System ID: 165634 Work Order: 20714 S—"
B aaal S whe
Sample Reporting — Sample Reporting ‘
Analysis Result (mg/L) Limit (mg/L) — Analysis Result (mg/L) Limit (mg/L) R
Calcium 1.65 0.05 — b Calcium 43.3 0.05 il
Magnesium <0.05 0.05 Magnesium <0.05 0.05 —
Manganese <0.005 0.005 il Emn R Manganese <0.005 0.005
Potassium 0.199 0.1 Potassium 0.148 0.1 7
Sodium 2435 0.1 e B, Sodium 2248 0.1 :
Strontium 0.007 0.005 _ Strontium 0.013 0.005
R <
—— |
i
Iy : ! l
- T i - ik




e el .
2Tl SOUTHWEST RESEARCH INSTITUTE ettt  SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET . DUPLICATE SUMMARY
) Sam%le ID ~— ] San}:‘g =
\V/‘MMW“W< . P
Lab Name: Southwest Research Institute Client: Division 20 — Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 08/03/01 I Lab Code: SwRI Date Received: 08/03/01
Matrix: Liquid Project No.: 20.01402.871 -\}/—-——-—-ﬂ‘*"““’”"‘“‘“"” Matrix: Liquid Project No.: 20.01402.871
Lab System ID: 165635 Work Order: 20714 P~ T Lab System ID: 165624 Work Order: 20714
\/‘—-——-—"""““"“"’M"”
Sample Reporting . Sample Duplicate
Analysis Result (mg/L) | Limit (mg/L) ) Analysis Result (mg/L) | Result (mg/L) RPD
Calcium 1.68 0.05 IE——— Calcium 6849 6842 0.11%
Magnesium <0.05 0.05 I Magnesium <0.05 <0.05 0.00%
Manganese <0.005 0.005 | I Manganese <0.005 <0.005 0.00%
Potassium 0.197 0.1 i Potassium <0.1 <0.1 0.00%
Sodium 2473 0.1 g»————-“—ww Sodium 274 273 0.33%
Strontium 0.007 0.005 ‘ Strontium 0.759 0.753 0.82%
—_—
SAMPLE ANALYSIS DATA SHEET MATRIX SPIKE SUMMARY
[ PBI ]
. T Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 08/03/01 Lab Code: SwRI Date Received: 08/03/01 ‘ |
Matrix: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871 !;j
Lab$ ID: 165625 Work Order: 20714
Lab System ID: 165632 Work Order: 20714 e ab System ork Order —
- i IR W Sample Spike Spike
' Sample Reporting j Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery ﬁ
Anahysis Homilinp/Ly | Lot fnsit) I B Calcium 1433 5395 4000 99.0% S
Calcium 15 0.05 I Magnesium <0.05 20.1 20 100.4% !
Magnesium =0.05 0.05 B Manganese <0.005 0.500 0.5 100.0% —
Manganese <0.005 0.005 S Potassium <0.1 325 20 162.5% ‘
Potassium <01 0.1 — Sodium 238 2050 2000 90.6% !
§°dluf~n 0<8617 0%-(1)5 —t— Strontium 0.186 2.13 2 97.2% +
trontium . .
SIS, o NA- Not Applicable. —
S S |
Iy L‘
AE b
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23 Sept el ]"3\ | N HNE Q»/v‘hor’)I | 5’%'4[/'0/ \ _ q-4 -2 I-5=280( o S g ey
B g \_, 2 S I //Z(gf‘j}M .. | Mass '(g? before pH Mass (g) after B
HLL (00l Cabd ggie) 26 Lo 40, Caon fagi )iy |Prettaeld | mesarngpit | mora [
qd)ml/(qm(fm%al cv\ u\JW\ = nanoPule Wq{f\‘e( LW e Ilg/mr;\/w* L/L/' 1615/ & %B 13, 1e30
y n)«jma‘f)j]@“r t?OH'LP P NpCA4B1 H, > _)317' 7, 7’[5- H ) vY IR —
" ] NpCA4C1 — . o
, \ S L L6305 | 757 42.6(39
(Mcﬁé* VH' N\eq uv‘ewle»(\/ A“F Np [Ebf c{e asrL) 50( f’l[‘lﬂdfj 15 - -
e e NeCASDT | 12.2312 | .34 YLALR
(lode Fert $obe 57l‘afm (1e3/93) I NPCAA4ET 42,1607 3.4 11,1393
O IN [,H\,*O - H¢3/9Y o NpCA4F1 — : s 2o .
{)R me’bf’f avton ﬁ}pq §CVLG\\-—ﬂ: 693475’22 N:WWWW NGCAGGT Ll/) 36 ijj ?;gp\ ij)' 3) @ -
Cmo\/\ql?d{O% 4(:(»7\190 -ﬁi&fé’f“ﬂ(ga 3 w/ AT gr"déf’ ' IS NpCA4H1 L//' QH 1< %té@ 7 'qoz ;/ N
brated wot S— H. 99496 8. 90 Hi.9774 |
ot (B’—Zﬁwc‘l ) Fisher $R105 500 [stH 000792 :M NpCASA2 03,5072 L 94 L/Q,L/é/l/' —
oH 9(®271-51) Fisher SRIY~520y )ot 4 °cT377-24 | NpCA6B2 . ' > = M —
+13L1/10 Gr+ 21 2_/ 7(%( ft+0%)’ q_{' \—) c3. 47 dl{ - NpCA5C2 /';2' 5O q tLN 6’//' 'lj/(j_g) R
/ﬁ\ ¢ wive ﬂwe. > 98,/ %4 | WA 799 | 58 Hil, ! —
Mﬁﬁ’e" AE 2‘10 bq/qvl(ﬁ - j,, NpCAGD2 20610 ) o 2 —_—
20al laej[éer ({?av“(\' o FLQM) vied g hs! C[é'rl 7;‘{"’/ NpCA5E2 3 ' OZ/ 7;;77 e z/ L/ S—
v\”«)t)z’( ‘hHF&{ to el rnn({e o’?h ,c{er NSCAGED 902.2/ ?\ Cf Ll [ "2037 S—
Lsd les UJ n (] /8), Sofbx 3" NpCA5G2 4d. 49/ 7 Bt Ll 7o
Samples _Aouc. n vplicafe. 2weC rq5e. 9 5 P g9 < Ll HE T |
rudicater Hia sqmolmq sel (At deyoch), Set = %5/5 T NpCABH2 .%l ! E’H c éf{ 7/
o 43,6390 | 297 H2.413)
LG, {Céaha f€'| "léj? /G7 77 i NpCA6A3 ) L,/{ j’;'z 5 7 é ?6 Lz L{ L/? 17'3 S—
e tlq . ele ’ NpCA5B3 ' N : ,‘ : ]
ETR e o e S W T o wowsos | 3 qc0n | ass |l adas |
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5 Septdoo! - S eo RO - 5= 20
ont AW 7&2’;&6& , Cl\{/lasjs”(g$éfter/ Tt ﬁM:’S’S (E) of / C{Mfs; (gz) aftzl:r
Vial and HNO3 adding sample — ] o Vial and HNO3 adding sample
NpCA4A1a3 ~ 5343 . 322 me\jw L R = e
NpCA4A1b3 253D $.39Y | ; - ;:m\/wwww _— NpCA5E2b3 ~.790& <. 29831
NeCABTES | 2931y | gizawy || NGRS T 099 | 93164
NpCA4B1b3 7.3613 52964 |—-—u | NpCABF2b3 | 23496 33415~
“NpCA4C1a3 7.7% 39 $aROC | NPCASG2a3 | 7. %30 3. 30
NpCA4C1b3 75213 3 3135 | MW:MW NpCASG263 | — 4 <. 3670
NpCA4D1a3 79325 | 33349 NpCAGH2a3 | o <y - o ¥ 34H0F
NpCA4D1b3 29,9109 <. 307C NpCA6H2b3 78172 3. 3017
NpCAETa3™ | o o o — <. 3¢5/ NPCAOAS2S | 7,829 _®3247
NeCAETBS | ) S0y %3244 NPCASASS | %334 | %.,37337
NpCA4F1a3 '_-7‘ G059 3, 304D B NpCA5B3a3 77555 9.2 7<l 7
NpCA4F1b3 = 7947 | 52507 o NpCASBS3 | ~ 55 2. 2000
NeCA4GTaS |~ 934 | $.3295 WORSSE | 777657 | 3202
NpCASGTES | o S | 3,3533 NPCABLSS | 73,9017 | €2977
NpCA4H1a3 7.479¢ 23745 NpCASD3a3 | = 799¢ S 2903
NeCASTBS | 72 g~ | w235 NPCASD3RS 1 5 w5790 | w3595
NpCA5A2a3 292 5o %, 3300 NP/CA6E3a3 7.86% | 3035
NpCASAZES | - i o = 3572 NpCAGE3b3 7.879F% % 375Y
NpCABB233 | — o3 2. 3074 — NPCASF3a3 | 7 g%0 2 . 372H
NpCABBD3 | — 9599 | %3223 PEASTSS 1 703018 | 3.3574Y
NeCASC2a3 [ 9 gc5c | g.353Y NPCROGS2S | 72,3768 | 3371
NpCA5C2b3 7.¥37% 3, 330 7 — NpCA6G3b3 7/ % Cf;V@ %, 3NCH
npeRODE | 719357 .32 - WERE | %228 | B354
NeCABDZE3 | - S0y %3816 | —— || NeCASHSBS | 5 <y 3338
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QuantaSmart (TM) - 1.10
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Page # 1

Protocol# 15 - Pa_Np_Exp AB.lsa

6013309, et U= F23)) to eech Y

LA via)

o€

——

fopr s‘mwi/’/ef‘ fcff{afb 5‘.@”{‘ dew

HGQIQG‘*’]W

Assay Definition-

Assay Description:

——

Assay Type: Alpha/Beta
Report Name: Np_Pa_Exp

——

output Data Path: C:\Packard\Tri ca rb\Results\Bertetti\Pa_Np_Exp_ AB
arb\Re: sults\Be tetti\Pa_Np_Exp AB
arb\Results\Bertetti\Pa_Np_Exp_AB\Np_Pa_AB.002

Raw Results Path: C:\Packard\Tri
Comma-Delimited File Name: C: \Pa k rd\Tri

|

ERITE I

Count Conditions-

Nuclide: Manual Np/Pa

~ ‘g‘f vﬂq(;f‘ttaqc“/ftl‘x/P ﬁdfﬂ 1 lgssware 1’17};‘;]\
: iy

- rone HNY, -

Quench Indicator: SIS

External Std Terminator {(sec): n/a
Pre-Count Delay (min): 0.00
Quench Set:

——

ﬂfcf S‘fac{e Fisker Ade0<-212

tety 99

Count Time (min): 120.00
Count Mode: Normal
Assay Count Cycles: 1

—

3¢ 177

T Hanepofe A9
A

#vials/sample: 1

Background Subtract: On
Low CPM Threshold: Off

- 1lst Vial

I—
e ] '

2 Sigma % Terminator: On - Any Region

In Use Discriminator: 143

&

A

25 ml

C OX’@FC

l®+25w4b> oL e me//é:‘i

o

o Al

u»(v?quk waé{\ <[ J\‘?A

Serial# 405314

User: Bertetti

Regions L UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1s t V al 0.00
Beta B 0.0 2000.0 1s al ¢.00
Alpha 100.0 400.0 1s al 2.00
Count Correc tions-

to_ maik wi{h

Static Contr Dll On
Color: d Samples n/
Coincidence Time {nsec}: 18

Y ‘t\/\c'?t)WB \/\74’\'3(.

N

Half Life-

Half Life Correction: Off
Regions Half Life Units
Beta A

Beta B
Alpha

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: 21.18
14C Chi Square: 22.35 Date Proc:

14CE2/B {0-156 keV and 1-156 keV): 489. 32 Date
3H Efficiency (0-18.6 keV): 65.67 Date Pr

14¢ Efficiency {0-156 keV): 96.48 Date Processed:

IPA Background Date Processed: 8/30/01 4:09:08 PM

3H Background CPM (0-18.6 keV): 16.53 Date Process
14C Background CPM (0-156 keV): 24,35 Date Process

3H Calibration DPM: 285000

3H Reference Date: 10/29/9% -
14C Calibration DPM: 134100

Reference

Date Pr oces sed: 8/30/01 4:09:08 PM
sed: 8/30/01 4:09:08 PM
3H E~2/B (0~18.6 keV and 1-18.6 k V) 259.79 Date Processed: 8/30/01 4:09:08 PM

Luninescence Correction: Off
Heterogenelty M nitor: n/a
Delay Before Burst (nsec) 75

Date Reference Time

Processed: 8/30/01 4:09:08 PM

ssed: 8/30/01 4:09:08 PM

8/30/01 4:09:08 PM

ed: 8/30/01 4:09:08 PM

ed: 8/30/01 4:09:08 PM

S;ava\@, \T§+

l:' J)’aﬂk

i) - Vocaqlah

199 te 214~

,DKVL)LIBA‘/A l

19te34 - NpchYQab

2]t A39-

371‘071"NO4’9 43ah

Nféo (45| ab2

95t Jo -

P»—rﬂOr”J‘B‘ ésrpol Np A 5 1 <h

I3 4o 7Y NP(V”r ) qb

91 te 106 l\‘lD[A 5734b

2035 Te Q50 - Npld 52462

(09 te 124 I\/|D h ¢l ab

252t 765 - Mpcd5 3 b oL

|37 4o MQ Np ¢ 62 ab

27| to 386 ~ Np A L 2b 2,

TTTT]

\ M5 1o (Lo NDCcA 63 qh

2% te 30t — Npchld qb

163 te 103 Np¢h Ylaba

12l to 196 le%} Hdabd

30745 322 ~Npch63 b,
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9/10/01 1:84:32 M QuantaSmart (TM) - 1.10 Page # 2 9/10/01 1:44:32 AM QuantaSmart (TM) - 1.10 Page # 3
Protocoll 15 - Pa_Np_Exp_AB.1lsa  Serialff 405314 User: Bertetti Protocol#f 15 - Pa_Np Exp AB.lsa  Serial¥ 405312 User: Bertetti
==c=s== Errors and Warnings = 60 44,53 86.54 3.69 87.40  3.76 223.92 2,01 251.5
=so==== End of Errors and Warnings s==mm====: 61 48.00 75.06 3.90 75.32 4.00 207.76 2.01 228.%5
62 49,08 79.59  3.72 79.74  3.81 203.07 2.01 234.9
63 52.53 72.11  3.84 71.75  3.96 189.75 2.01 207.6
Cycle 1 Results 64 53.11 69.58  3.91 70.08  4.00 187.65 2.01 zas.sN 'S
s# Count Time CPMA A:2S% CPMB B:2S% CPMa alpha2S% 8IS MESSAGES B} k. 85 43,97 91.79 3.58 92.05 3.66 226.82 2,01 241.2 (7[ )
1 120.00 19.86 4,10 23.89 3.74 0.68 22.22 754.7 3 Blgd 66 43,33 20.00 3.65 91.06 3.71 230.25 2701 252,
2 34.45 108.73  3.63 109.55  3.68 289.66 2.01 230.1 &7 42.47 105.15  3.35 105.82  3.42 234.83 2,01 219.7
3 35.16 112,71 3,52 112.03  3.60 283,74 2.01 179.5 68 42.13 105.11  3.37 105.92  3.42 236.80 2.01 229.4
4 45.25 82.26 3.78 82.80  3.86 220.36 2,01 222.9 69 42.75 127.67  2.98 128.41  3.02 233.31 2.01 218.7
5 45.72 79.66 3.84 79.98 3,93 218.05 2.01 206.2 70 43.71 129.03  2.93 129.05  2.98 228.15 2.01 209.4
6 39.35 103.70  3.51 103.88  3.57 253.48 2.01 206.6 Missing vial 71.
7 40.22 97.60  3.60 98.49  3.66 247.96 2.01 232.7 Missing vial 72.
8 48,93 78.65  3.75 78.87 3.85 203.74 2.01 198'°N [‘L\'L” [) 73 36,47 110,39 3.50 111.18  3.55 273.55 2.01 240.4
9 49.09 79,22 3.73 79.98  3.80 203.09 2.01 z29.2°f Q 74 36.58 107.73  3.55 107.79  3.62 272,70 2.01 216.6
10 49.07 79.80  3.71 80.47 3.79 203.12 2.01 223.3 75 40.88 90.24  3.75 90.79  3.82 243,97 2.01 234.1
11 48.09 74,19 3.93 74,55 4,02 207.29 2.01 228.8 76 .12 89.36 3.76 89.63  3.84 242.52 2701 221.2
12 40,30 108.58  3.37 108.86  3.43 247.49 2.01 204.0 77 47,47 78.92  3.80 79.35  3.88 209,98 201 241.4
13 39.61 108.22  3.41 108.73  3.46 251,86 2.01 216.0 28 47.48 79,53 3.78 80.24  3.86 210.00 201 247.0
14 36.70 131.01  3.16 131.26  3.21 271.80 2.01 197.3 79 47.92 75.80  3.88 75.86  3.98 208.03 2.01 224.2 [ i—
15 35.33 134.01  3.17 133.99  3.22 282.46 2.01 198.4 80 16.58 78.06  3.86 78.36  3.95 214.01 2001 242 5 f q
16 35.35 219.80  2.40 219.81 2,42 282.32 2.01 179.9 81 4665 79 84  3.80 79.77  3.90 213,75 2701
17 35.40 216.61  2.42 217.24  2.44 281.90 2.01 190.6 82 46.38 79.90  3.81 80.29 3.90 214.96 2.01 232 4
Missing vial 18. 83 42.48 89.79  3.69 90.30 3.76 234.75 2.01 240.9
19 35.32 96.56 3.85 97.31  3.92 282.45 2.01 243.8 84 43.78 90.76 3.62 20,89  3.70 227.76 2.01 227.3
20 36.36 98.32  3.76 98.72  3.83 274.41 2.01 227.5 85 41.99 105.43  3.37 105.26  3.44 237.60 2.01 212.1
21 48.58 74.05  3.91 75.26 3.98 205.25 2.01 248.7 86 41,50 lo4.21  3.41 104.71  3.47 240.31 201 230.5
22 48.91 70.27  4.03 70.51  4.14 203,78 2.01 214.0 87 40.42 138.50  2.92 138.87  2.96 246.73 2.01 210.6
23 48.50 74,55 3.90 75.16  3.98 205.53 2.01 236.7 88 40,22 141.26  2.89 142.19  2.93 248.03 2.01 228.0
24 48.65 74.94  3.88 74,94 3,99 204.90 2.01 208.3 Missing vial 85.
25 51.97 67.98  4.01 68.14  4.12 191.82 2.01 209.1 N‘ é\Q J b Missing vial 90.
26 52,91 67.80  3.98 68.08  4.09 186.38 2.01 215 1 F q 91 36,48 107.25  3.56 107.52  3.63 273.50 2,01 234.7
27 43.02 85.49  3.78 85,52  3.87 231.78 2.01 92 35.64 105.62  3.64 105,71 3.71 279.94 2.01 238.7
28 42.99 85.98  3.77 85.88  3.86 231.94 2.01 214 1 23 24.98 83.32  3.76 84.09  3.83 22169 201 255.8
29 39,11 98.45 3.63 98.56 3.70 255,12 2.01 208.1 91 45.27 84.52 3.72 84.57 3.81 220.29 201 217.8
30 39.54 101.39  3.55 102.11  3.60 252.28 2.01 221.2 95 55.96 66.26 3.94 66.53  4.05 178.04 201 226.1
31 37.48 129.95 3.14 130,00  3.19 266.24 2.01 201.1 96 50.71 74.46 3.82 74.35 3.93 196.52 2.01 222, el\ Zgig
32 36.76 130.63  3.16 130.57  3.21 271.44 2.01 184.4 97 55.90 65.40 3.98 66.07  4.07 178.22 2.01 254.0 F q
33 38.08 173.08 2,64 173.40  2.68 262.01 2.01 195.7 98 56.57 64.46 3.99 64.32  4.12 176.11 2,01 220.8
3¢ 36.35 175.13  2.69 175.56  2.72 274.51 2.01 192.5 99 51.75 73.80 3.81 73.91 3.91 192,60 2701 232.3
Missing vial 35. 100 54.09 70.58  3.84 70,71 3.95 184.20 2.01 239.8
Missing vial 36. 101 55,24 68.18  3.89 68.67 3.99 180.41 2.01 246.5
37 51,88 71.49  3.88 71.98  3.98 192.08 2.01 250.8 102 59.66 62.63 3.97 62.56 4.10 166.96 2.01 216.0
38 51.18 €9.61  3.97 70.85  4.04 194.71 2.01 274.1 103 41,64 108.24  3.33 107.86  3.40 239,50 2.01 206.0
39 66.63 51.40 4.32 51.70  4.47 149.41 2.01 219.2 104 41.58 107.10  3.35 107.45  3.41 239.87 2.01 232.9
40 68.32 50.60 4.32 50.45 4.50 145.74 2.01 202.3 105 40.47 142,71 2.87 143.44  2.90 246.45 2.01 221.0
41 85.85 38.74 4.75 38,72 4.98 115.81 2.02 210.1 106 40.48 141.53  2.88 141.89 2,92 246.39 2.01 210.1
42 84.77 40.66  4.61 41.00  4.79 117.29 2.02 245. s Missing vial 107.
43 98,47 35,59  4.80 36.29 4.96 100.88 2.02 279 Missing vial 108.
44 101.11 34.48  4.86 34.85 5.07 98.23 2.02 238. 1 M ép'j,l’g 109 39.05 100.76  3.58 101.79  3.63 255.43 2.01
15 103.81 36.72  4.63 37.30 4.80 97.55 2.02 271 3 i) 9 110 20,16 10171 3.51 102.25 3.57 228.33 2.01
46 100.69 37.08 4.6 37.24  4.82 98.65 2.02 111 52.79 74.16  3.76 74.54  3.85 188.79 2.01
47 83,60 45.08  4.31 45.24 4,48 118.97 2.02 215 3 112 53.21 74.69  3.73 74.92  3.83 187.28 2,01
48 80.42 43.04  4.52 43.67  4.67 123.67 2.01 255.1 13 59.73 63.97 3.92 64.25  4.03 166.78 2701
49 59.75 67,79 3.77 67.86  3.88 166.71 2.01 220.3 114 §0.03 66.20 3.82 66.80 3.92 165.93 2,01
50 59.32 66.28 3.84 66.48 3.95 167.94 2.01 230.4 115 58.13 65.50  3.90 65.48  4.03 171.39 2°01
51 37.64 170.39  2.68 170.37  2.72 265,00 2.01 196.5 116 59.90 63.43  3.93 63.27  4.07 166.29 2701
52 37.12 174.24  2.67 174.44  2.70 268.75 2,01 199.1 117 61.92 63.10  3.89 63.56  3.99 160.89 2.01
Missing vial 53. 118 62.13 65.40  3.79 66.26  3.88 160,28 2.01
Missing vial 54. 119 59.35 66.70  3.82 67.04 3,93 167.83 2,01
55 36.31 109.17  3.53 109.68  3.59 274.73 2.01 241, 3 120 59.50 64.83  3.89 65.07  4.00 167.41 2701
56 37.31 108.79  3.49 109.69  3.54 267.38 2.01 237. 9 121 53.38 82.07 3.51 82.68  3.58 186. 66 2,01
57 45,61 79.42 3.85 -0.31  3.92 218.58 2.01 246, 3]\[ (65’ 122 53094 81.50 3.51 81,73 3.59 184,75 3 01
58 45.63 78.63 °3.88 79.20 3.96 218.54 2.01 233.4 123 54.58 97,91  3.11 97.98 3.18 182.60 2,01
44.84 85.45 3.71 85.90  3.79 222.36 2.01 231.3 124 54.71 100.36  3.06 100.13  3.14 182.11 2.01
; - 7 7 ’
! I i § | P [

IR

n
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Missing vial 125.

Missing vial 126.

127 40.59 101.87 3.49 101.88 3.56 245.79 2.01 231,49

128 40.52 99.79 3.54 100.02 3.61 246.14 2.01 237.5

129 52.14 77.13 3.69 77.78 3.77 191.14 2.01 240.6

130 51.73 76.82 3.71 77.25 3.80 182.71 2.01 2355.6

131 59.42 67.13 3.80 67.53 3.90 167.62 2,01 246.7

132 59.46 67.91 3.77 68.04 3.88 167.52 2.01 227.1N ZAQ‘

133 66.12 53.77 4.21 53.95 4.35 150.57 2.01 246.1 ,? q

134 68.09 54.75 4.10 55.62 4.20 146.20 2.01 -279.8

135 61.37 64,11 3.86 64.87 3.96 162.30 2,01 245.8

136 59.64 63.73 3.93 64.15 4.04 167.01 2.01 242.7

137 €7.10 58.71 3,94 58.91 4.06 148.39 2.01 236.5

138 67.10 56.10 4.06 56.72 4.17 148.43 2.01 264.7

139 53.63 80.96 3,53 81.33 3.62 185,81 2.01 224.3

140 54.34 82.11 3.48 82.20 3,57 183.44 2.01 224.2

141 51.71 100.04 3.1% 100.65 3.21 192.73 2.01 229.4

142 52.83 101.51 3.09 102.02 3.15 188.63 2.01 219.4 e

Missing vial 143.

Missing vial 144.

145 39.92 100,96 3.54 101,16 3,61 249.85 2.01 237.0 .

146 40.47 106.19 3.41 106.58 3.47 246.45 2.01 241.7

147 56.18 75.66 3.61 75.79 3.71 177.36 2.01 240.9

148 54.64 76.33 3.64 76.97 3.72 182.34 2.01 264.5

149 58.07 66.35 3.87 66.79 3.97 171.55 2.01 253.4 .

150 57.65 67.46 3.84 67.68 3.95 172.80 2.01 234.4 -

151 62.84 62.22 3.90 62.49 4.02 158.46 2.01 249.5N Z‘%g

152 62.83 63.53 3.85 64.12 3.95 158,48 2.01 260.4 F C‘

153 78.77 50.08  4.10 50.72  4.22 126.29 2.01 255.0

154 78.25 51.48 4.03 51.83 4.17 127.12 2.01 264.5

155 72.25 56.70 3.90 57.22 4,02 137.76 2.01 260.9

156 72.48 56.48 3.91 56.85 4.03 137.30 2.01 248.4

157 55.80 81.04  3.47 81.72 3.54 178,54 2.01 258.9

158 $5.25 79.51 3.53 79.85 3.61 180.32 2.01 226.4

159 54.29 95.80 3.16 95.74 3.24 183.52 2.01 213.7

160 53.85 96.24 3.17 96.42 3.24 185.06 2.01 209.4

Missing vial 161.

Missing vial 162.

163 35.44 115.33 3.46 115,27 3.52 281.49 2.01 236.0

164 34.37 114.56 3.52 114.92 3.58 290.28 2.01 260.5

165 45.26 83.41 3.75 83.84 3.83 220.34 2.01 243.5

166 44.64 86.97 3.68 87.20 3.76 223.41 2.01 2490.8

167 38.75 99.57 3.62 99.75 3.69 257.44 2.01 247.1

168 38.71 102.80 3.55 103.49 3.61 257.71 2.01 257.7

169 47.96 80.10 3.75 80.26 3.84 207.85 2.01 237.8 é

170 49.08 81.38 3.67 81.77 3.7% 203.16 2.01 250.4 ( q J-

171 48.18 83.25 3,65 83.83 3.72 206,88 2.01 259,0 :

172 48.72 87.74 3.51 88.30 3.58 204.58 2.01 258.5

173 39.63 112,34 3.33 112.27 3.40 251.68 2.01 231.9

174 39.46 115.39 3.29 115.97 3.34 252.77 2,01 241.9

175 35.67 138,01 3.11 138,12 3.15 27%.78 2,01 231.7

176 34.97 140.78 3.10 141,36 3.14 285.37 2.01 230.7

177 35.39 221,37 2.39 221.52 2,41 281.95 2.01 206.7

178 35.07 222.91 2.39 223,30 2.41 284.47 2.01 209.7

Missing vial 179.

Missing vial 180.

181 35.27 109.40 3.58 109.71 3.64 282.91 2.01 265.

182 36.07 104,12 3.65 104,66 3.71 276.59 2.01 26S.

183 47.59 75.43 3.90 76.15 3.98 209.47 2.01 253.

184 46.88 79.91 3.79 80.18 3.88 212.64 2.01 247, U X

185 47.72 78.65 80 79.02 3.88 208.94 2.01 259. PCQZ'I “

186 47.67 80.04 76 80.60 3.84 209.14 2.01 274.

187 50.24 74.57 84 75.39% 3.91 198.41 2.01

ies 50.27 74.97 82 74.97 3.93 198.31 2.01

189 42.01 93.18 63 93.20 3.7 237.36 2.01

0
4
7
7
7
4
281.7
256.8
264.7
i
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190 41.31 998.75
191 37.64 110.59
192 37.87 111.12
193 36.31 138.64
194 35.66 134,24
195 36,24 183.98
196 36.89 182.96

Missing vial 197.

Missing vial 198.
1% 50.73 76.12
200 50.80 79.69
201 63,73 58.90
202 63.17 56.81
203 79.79 46.68
204 79.76 47.64
205 89.39 43.88
206 88.68 43.00
207 85.69 45.83
208 85,44 44,98
209 70.33 56.78
210 70.81 $5.77
211 58.99 77.62
212 58.82 74.67
213 36.55 175,16
214 35.92 175.02

Missing vial 215.

Missing vial 216.
217 36.49 113,30
218 36.80 117.21
219 44.44 86.33
220 45.00 86.52
221 43.47 87.62
222 42.30 92.77
223 48.73 84.18
224 47.32 82.02
225 51.67 79.23
226 51.47 81,27
227 42.93 95.66
228 43.52 98.02
229 42.56 108.78
230 41.72 112.24
231 42.96 131,72
232 42.93 135.67

Missing vial 233,

Missing vial 234.
235 35.40 117.88
236 35.38 117.87
237 38.81 96.14
238 39.35 97.35
239 46,33 84.33
240 46.81 86.51
241 4€.60 83.98
242 46.77 84.55
243 45,38 89,71
244 45.33 89.19
245 42.97 96.20
246 42.49 93.96
247 41.08 113.27
248 41.08 113,10
249 39.60 144.31
250 40.26 144.82

Missing vial 251.

Missing vial 252,
253 35.69 115.39
254 35.63 117.22

z‘i%

3.51

Serialy#f 405314

100.56  3.56
111,15  3.50
111.62 3.48
139.15 3,11
134.41 3.20
184.41  2.64
183.73  2.63
76.21 3.87
79.97 3.7%
58.99  4.1%
56.80  4.28
46.72  4.46
48,22 4.36
43.8B3  4.46
43,30 4.52
46.10 4.37
45.19 4.44
56.70 4.09
56.08 4,11
77.82  3.56
75.16  3.65
175,78  2.71
175.19  2.74
113,63  3.51
118.47 3.40
86.84 3.78
86.80 3.76
87.75 3.79
92.66 3.71
B4.67 3.68
82.28 3,80
79.40  3.73
81.78 3.67
95.65 3.61
98.83 3.52
108,12 3.34
112.28  3.31
132.02 2,986
136.25 2.91
117.72  3.48
118.11 3.48
96.63  3.72
96.95  3.73
84.57 3.77
86.68  3.69
84.01 3.78
84,96 3.74
90.30 3,65
89.68 3.67
96.54 3.59
93.88 3.67
113,74 3.31
113.06  3.32
144.62 2.92
145.11 2.89

241.47
265.03
263.52
274.73
279.81
275.29
270.40

196.47
196.27
156.25
157.66
124,67
124.70
111,21
112.11
116.02
116,38
141.53
140.56
168.85
169.37
272,98
277.72

273.40
271.20
224.35
221.59
229.37
235.76
204.58
210.67
192.88
193,67
232.31
229.13
234.38
239.07
232.15
232,29

281.84
282,06
250.54
253,51
215.23
213,02
213.96
213.14
219.71
219.97
232.07
234.75
242,80
242.83
251.88
247.76

279.52
280.13

|
|
|

User: Bertetti

282.3
265.6

?
e

263.1 s
276.5

267.2
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Sample ID
NPCA4A1

—
gam()(ma "(é?/[ “%{O Y b Lab . . . ‘
<) __\/,_..mew ab Name: Southwest Research Institute Client: Division 20 R
! lfléfe, < \MO[&S (”‘t’/o(e)’ev'\"/ HL o unc <r"P H/\ e o ] ‘
\\t//w Lab Code: SwRI Date Received: 09/04/01 m—————

<mghl\>m ) (-i[!‘, ua‘f{ +‘1 [Lev\ be@re, ‘an s"‘qu’ . S Licuid
atrix: iqui Project No.: 20.01402.871 —

e *‘F the C( esaty '}TOVL fa ( YD \ w J
T~ Lab System ID: 167126 Work Order: 20850 T
Summary of Div 01 Results for NpCA solns 463/91-93 — —
— Sample Reporting [
Sample Conc (ppm) : Analysis Result (mg/L) Limit (mg/L)

Element 4A1 4B1 4CA1 4D1 4EE1 4F1 4G1 4H1 —— Calcium 7583 0.1 —
Ca 7583 1608 481 160 47.6 19.9 5.00 1.75 ; Magnesium <0.05 0.05
Mg > > * > > * * * i ; Manganese <0.005 0.005
Mn * * * * * * * * ‘ Potassium 29.7 0.2
K 29.7 17.2 25.0 29.0 20.7 19.6 31.4 25.4 Sodium 292 0.1 —
Na 292 275 2391 2363 2253 2334 2430 2469 Strontium 0.755 0.005
Sr 0.755 0.177 0.067 0.027 0.016 0.012 0.009 0.007 !

ﬂr-i
Sample Conc (ppm)

Element 5A2 5B3 5C2 5D3 5EE2 5F3 5G2 S5H3
Ca 7637 1675 483 148 47.3 20.4 4.74 1.77 Fr—
M o * * * * * * *

Mg ; : ; : ; ; : ; SOUTHWEST RESEARCH INSTITUTE —
K 18.6 16.8 27.1 22.3 30.3 29.7 24.4 32.2 [E— J—
Na 290 267 2388 | 2297 | 2302 | 2320 | 2336 | 2530 : SAMPLE ANALYSIS DATA SHEET
Sr 0.753 0.194 0.069 0.028 0.015 0.013 0.009 0.008 O
Sample ID
—
Sample Conc (ppm) .

Element 6A3 682 6C3 602 6EE3 6F2 6G3 6H2 ! Lab Name: Southwest Research Institute Client: Division 20 o
Ca 7544 1572 481 144 46.8 18.7 4.55 1.66 [L Lab Code: S —
Mg * > > * - - * > L ab Code: WRI Date Received: 09/04/01
Mn * * * * % * * * _“ . ) . —

K 18.7 21.6 17.9 20.9 22.0 237 258 20.0 | Matrix: Liquid Project No.: 20.01402.871
Na 285 265 2269 2308 2327 2332 2406 2486 e B JR——
Sr 0763 | 0198 | 0070 | 0027 | 0017 | 0013 | 0009 | 0.008 o Lab System ID: 167127 Work Order: 20850
f i [T
* sample below reporting limit F”}
QA Sample Conc (ppm) Reporting ! @ ) Sample Reporting —

Element |QA Target % diff Element |limit (ppm) r__,_,__,/Y\ Analysis Result (mg/L) | Limit (mg/L)

Ca 118 120 T67 Ca 0.05 | | Calcium 1608 0.1
Mg * na na Mg 0.05 Magnesium <0.05 0.05 —
Mn > na na Mn 0.005 Manga.nese <0.003 0.005

K * na na K 0.1 : P°“’.SS‘“‘“ 17.2 0.2 —
Na * na na Na 0.1 ! SOdlur.n 275 0.1

Sr 0.007 na na Sr 0.005 ‘"“‘""’/!\—M*_“"m“ Strontium 0.177 0.005 s

MS, Dup, LCS, and Blank samples not included in these summary tables
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T B | SOUTHWEST RESEARCH INSTITUTE | o BHEL SOUTHWEST RESEARCH INSTITUTE
et SAMPLE ANALYSIS DATA SHEET —_— SAMPLE ANALYSIS DATA SHEET T
e U —
Sample ID T~ ‘ Sample ID :
— Cweasc | | - [npeader ] !
st Lab Name: Southwest Research Institute Client: Division 20 -N/“”"‘W"WWMW:W Lab Name: Southwest Research Institute Client: Division 20 T
| LabCode:  SwRI Date Received: 09/04/01 ———"""""7 " LabCode:  SwRI Date Received: 09/04/01 T
- T Matrix: Liquid Project No.: 20.01402.871 \4//““%“” Matrix: Liquid Project No.: 20.01402.871 MMM@
—————— Lab System ID: 167128 Work Order: 20850 memww Lab System ID: 167130 Work Order: 20850 “}
————————— ﬁ ——————— ——
--\___,_.—-«—M m
rmm—1 Sample Reporting A R Sample Reporting Mm‘wﬁ"
Analysis Result (mg/L) Limit (mg/L) Analysis Result (mg/L) Limit (mg/L) _— i}
e Calcium 481 0.1 e Calcium 476 0.1 “
Magnesium <0.05 0.05 : Magnesium <0.05 0.05 .WMMNT.I
T Manganese <0.005 0.005 —TT Manganese <0.005 0.005 I
o _ Potassium 25.0 0.2 : T . | Potassium 20.7 0.2 w—
Sodium 2391 0.1 — Sodium 2253 0.1
SE—— Strontium 0.067 0.005 ——— Strontium 0.016 0.005 ety
.
{
T — _ﬂ ‘ m——
— SAMPLE ANALYSIS DATA SHEET | SAMPLE ANALYSIS DATA SHEET et
Sample ID ‘ Sample ID "
——— | —
T LabName:  Southwest Research Instifute Client: Division 20 ! LabName:  Southwest Research Institute Client: Division 20 %
SR ——— Lt Code - : Date Received: 09/04/01 ‘ 1 Lab Code: SwRI Date Received: 09/04/01
Matrix: Liquid Project No.: 20.01402.871 _ Matrix: Liquid Project No.: 20.01402.871 -
| Lab SystemID: 167129 Work Order: 20850 e Lab System ID: 167131 Work Order: 20850 N
- : - | —
Sample Reporting ) Sample Rgportmg ‘L
. Analysis Result (mg/L) Limit (mg/L) [ S Analysis Result (mg/L) Limit (mg/L) !
Calcium 150 0.1 | Calcium 19.9 0.1
————— Magnesium 2005 0.03 e Magnesium <0.05 0.05 mem—,
Manganese <0.005 0.005 B
gf;:sgsaillllfnse <(2)9085 03(2)5 V‘/L\ Potassium 19.6 0.2 —
- Sodium 2334 0.1 g
ggﬂﬁﬁm 3%6237 0%(1)5 T Strontium 0.012 0.005 ‘“”"”"“'*’1-
I S - |
d—/{\“’“‘ jd
t?
_ i o Il
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2L B SOUTHWEST RESEARCH INSTITUTE [t 2l SOUTHWEST RESEARCH INSTITUTE !
i .
SAMPLE ANALYSIS DATA SHEET -t SAMPLE ANALYSIS DATA SHEET —_—
Sample ID f R ——
| Cwcasm]
\‘r/——-“"’“
Lab Name: Southwest Research Institute Client: Division 20 \*_/o-—-mw“““’”‘““‘“‘“ " Lab Name: Southwest Research Institute Client: Division 20 .
Lab Code: SwRI Date Received: 09/04/01 B Lab Code: SwRI Date Received: 09/04/01 ““““““"””J
Matrix: Liquid Project No.: 20.01402.871 ww»w : Matrix: Liquid Project No.: 20.01402.871 mj"i
Lab System ID: 167132 Work Order: 20850 ——TTTT Lab System ID: 167134 Work Order: 20850 S ﬂi
wm“ B Wi‘
Sample Reporting T . Sample Reporting B
Analysis Result (mg/L) | Limit(mg/L) | Analysis Result (mg/L) | Limit (mg/L)
Calcium 5.00 0.1 S S Calcium 7637 0.1 m—
Magnesium <0.05 0.05 : Magnesium <0.05 0.05 I
Manganese <0.005 0.005 R Manganese <0.005 0.005 r—)
Potassium 314 0.2 o Potassium 18.6 0.2
Sodium 2430 0.1 —— Sodium 550 o1
Strontium 0.009 0.005 Strontium 0.753 0.005
: —_— .
]
!
SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET j
[
S ple ID | Sample ID
—
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20 H\“
Lab Code:  SwRI Date Received: 09/04/01 L Lab Code: SwR1 Date Received: 09/04/01 !
T
Matrix: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871 :
Lab System ID: 167133 Work Order: 20850 —_— Lab System ID: 167135 Work Order: 20850
— S
Sample Reporting ‘ Sample Beporting y‘
Analysis Result (mg/L) | Limit (mg/L) e — Analys1s Result (mg/L) Limit (mg/L) _.“..._..“..J
Calcium 1.75 0.1 : Calcium 1575 0.1
Magnesium <0.05 0.05 T xagnesium <()060055 3)6%55 ey
0.00 0.005 anganese <0. . y
ﬁfﬁ;‘f;‘;fje <25,45 02 —— Potassium 16.8 02 W‘*—w}
Sodium 2469 0.1 . Sodium 267 0.1 :
Strontium 0.007 0.005 Strontium 0.194 0.005 i
e SR
__..——/l\--»~

e

e
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SOUTHWEST RESEARCH INSTITUTE

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

Lab System ID: 167125

SAMPLE ANALYSIS DATA SHEET"

Sample ID
NPCASC2
Client: Division 20
Date Received: 09/04/01

Project No.: 20.01402.871

Work Order: 20850

113

e
e

e

—————————— s

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI
" Matrix: Liquid

Lab System ID: 167137

Sample ID
NPCASE2
Client: Division 20
Date Received: 09/04/01

Project No.: 20.01402.871

Work Order: 20850

]

- ————— Sample Reporting —
Sample Reporting e R L
Analysis Result (mg/L) Limit (mg/L) énflyms Result (mg/L) Limit (mg/L) .
Calcium 483 0.1 —— Ma clum 473 0.1 |
Magnesium <0.05 0.05 . agnesium <0.05 0.05 -
Manganese 20.005 0.005 — Manga.nese <0.005 0.005 |
Potassium 27.1 0.2 — Pota.ssmm 30.3 0.2 JRR—
Sodium 2388 0.1 Sodium 2302 0.1
Strontium 0.069 0.005 — Strontium 0.015 0.005 .
1 A
T OUTHWES SEARC. SEARCH INSTITUTE ]
SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET |
Sample ID Sample ID .
A o
] b Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20 ) ”]
T Code: SWRI Date Received: 09/04/01 Lab Code: SwRI Date Received: 09/04/01 ‘_J
Matrix: Liquid Project No.: 20.01402.871 Matrix; Liquid Project No.: 20.01402.871 —d
Lab System ID: 167136 Work Order: 20850 Lab System ID: 167138 Work Order: 20850 Wmi
— i e
Sample Reporting Sample Reporting
. I | Analysis Result (mg/L) | Limit (mg/L) S Analysis Result (mg/L) | Limit (mg/L) S
Calcium 148 0.1 ‘ Calcium 20.4 0.1
cremee——————— Magnesium <0.05 0.05 i Magnesium <0.05 0.05 e
Manganese <0.005 0.005 , Manganese <0.005 0.005 :
S —————— Potassium 223 0.2 e Potassium 29.7 0.2 ——
Sodium 2297 0.1 Sodium 2320 0.1 o
Strontium 0.028 0.005 - Strontium 0.013 0.005 j
N . e
; !
[
S - o oo
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LR SOUTHWEST RESEARCH INSTITUTE . WMW SOUTHWEST RESEARCH INSTITUTE —
S SAMPLE ANALYSIS DATA SHEET ] N SAMPLE ANALYSIS DATA SHEET S—

Sample ID ‘L\‘///M‘M“ ; Sample ID B
NPCASG2 ‘ - ' [ NPCA6A3 |

cressmenneode Lab Name: Southwest Research Institute Client: Division 20 oot Liab Name: Southwest Research Institute Client: Division 20 e
—
et | gl Code: SwRI Date Received: 09/04/01 memm Lab Code: SwRI Date Received: 09/04/01 e
s \fatrix: Liquid Project No.: 20.01402.871 e e Matrix: Liquid Project No.: 20.01402.871
=t | b System ID: 167139 Work Order: 20850 ——— " Lab System ID: 167141 Work Order: 20850 T
—_— = —
Sample Reporting Sample Reporting
. b—\y/-“ . . .
Analysis Result (mg/L) | Limit (mg/L) Analysis Result (mg/L) | Limit (mg/L)
Calcium 4.74 0.1 S Calcium 7544 0.1 —
Magnesium <0.05 0.05 f Magnesium <0.05 0.05
Manganese <0.005 0.005 —— Manganese <0.005 0.005 E—
Potassium 24.4 0.2 Potassium 18.7 0.2
Sodium 2336 0.1 e Sodium 285 0.1 s
T Strontium 0.009 0.005 Strontium 0.763 0.005
————— i

- SOUTHWEST RESEARCH INSTITUTE ~

SOUTHWEST RESEARCH INSTITUTE -

———————— Sample ID ! Sample ID ———
NPCASH3 NPCA6B2
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20
i LabCoder  SwRI Date Received: 09/04/01 0 LabCode:  SwRI Date Received: 09/04/01
e Matrix: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871
s 143D System ID: 167140 Work Order: 20850 , Lab System ID: 167142 Work Order: 20850
N
) Sample Reporting Sample Reporting

SRS —— Analysis Result (mg/L) | Limit (mg/L) — Analysis Result (mg/L) | Limit (mg/L)

Calcmm. 1.77 0.1 - Calcium 1572 0.1
T————— Magnesium <0.05 0.05 Magnesium <0.05 0.05
i Manganese <0.005 0.005 P Manganese <0.005 0.005

Potassium 32.2 0.2 Potassium 21.6 0.2
SO Sodium 2530 0.1 e Sodium 265 0.1

Strontium 0.008 0.005 Strontium 0.198 0.005
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SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE '
SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET —
FURUUUUU, W Sample ID Sample ID T
—" —
Lab Name: Southwest Research Institute Client: Division 20 o B Lab Name: . Southwest Research Institute Client: Division 20 er
Lab Code:  SwRI Date Received: 09/04/01 \?”/M | LabCode:  SwRI Date Received: 09/04/01 S
Matrix: Liquid Project No.: 20.01402.871 N Matrix: Liquid Project No.: 20.01402.871 m"""'w
Lab System ID: 167143 Work Order: 20850 | | Lab System ID: 167145 Work Order: 20850 L
Sample Reporting Sémple Reporting m;
Analysis Result (mg/L) Limit (mg/L) Analysis Result (mg/L) Limit (mg/L)
Calcium 481 0.1 Calcium 46.8 0.1 T
Magnesium <0.05 0.05 —_— Magnesium <0.05 0.05 ——
Manganese <0.005 0.005 Manganese <0.005 0.005
Potassium 17.9 0.2 — Potassium 22.0 0.2 RER——
Sodium 2269 0.1 Sodium 2327 0.1
Strontium 0.070 0.005 — Strontium 0.017 0.005 s
T L
{
s
I SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE
S SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET
e ———————— Sample ID
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 09/04/01

Lab Code: SwRI Date Received: 09/04/01

Project No.: 20.01402.871

Matrix: Liquid

Project No.: 20.01402.871
Work Order: 20850

Lab System ID: 167144 Work Order: 20850

Sample

Reporting

|
]
Matrix: Liquid
Lab System ID: 167146
e N
‘..—’-—1;\_
|

Rep Sample Reporting
Analysis Result (mg/L) | Limit (mg/L) Analysis Result (mg/L) | Limit (mg/L)
Calcium 144 0.1 Calcium 18.7 0.1
Magnesium <0.05 0.05 Magnesium <0.05 0.05
Manganese <0.005 0.005 ‘ N Manganese <0.005 0.005
Potassium 20.9 0.2 Potassium 23.7 0.2
Sodium 2308 0.1 —ee L Sodium 2332 0.1
Strontium 0.027 0.005 3 Strontium 0.013 0.005
%m




SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

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

Lab System ID: 167147

Sample ID
Client: Division 20
Date Received: 09/04/01
Project No.: 20.01402.871

Work Order: 20850

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 4.55 0.1
Magnesium <0.05 0.05
Manganese <0.005 0.005
Potassium 25.8 0.2
Sodium 2406 0.1
Strontium 0.009 0.005

[ 1]
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SOUTHWEST RESEARCH INSTITUTE

Lab Name:

Lab Code:

Matrix:

SAMPLE ANALYSIS DATA SHEET

Southwest Research Institute

SwRI

Liquid

Lab System ID: 167149

Client: Division 20
Date Received: 09/04/01
Project No.: 20.01402.871

Work Order: 20850

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Calcium 118 0.1
Magnesium <0.05 0.05
Manganese <0.005 0.005
Potassium <0.2 0.2
Sodium <0.1 0.1
Strontium 0.007 0.005

Sample ID
| NPCAQA |

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
= Lab Code: SwRI
' Matrix: Liquid

. Lab System ID: 167148

Sample ID
NPCA6H2
Client: - Division 20
Date Received: 09/04/01

Project No.: 20.01402.871

Work Order: 20850

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium 1.66 0.1
Magnesium <0.05 0.05
Manganese <0.005 0.005
Potassium 20.0 0.2
Sodium 2486 0.1
Strontium 0.008 0.005

|

VAV

SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

Lab Name:
Lab Code:
Matrix:

Lab System ID:

Southwest Research Institute

Sample ID
NPCA4Bl1

Client: Division 20

SwRI Date Received: 09/04/01

Liquid Project No.: 20.01402.871

167127 Work Order: 20850
Sample Spike Spike

Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery

Calcium 1608 5699 4000 102.3%

Magnesium <0.05 19.6 20.0 98.0%

Manganese <0.005 0.494 0.500 98.9%

Potassium ——ne -m-- —--- -

Sodium 275 4055 4000 94.5%

Strontium 0.177 2.09 2.00 95.8%

NA- Not Applicable.




120

\He] |

SOUTHWEST RESEARCH INSTITUTE

‘ SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY

- - DUPLICATE SUMMARY

—] ‘/I'_”__,.,wm
\/—Wﬂm”
Sample ID ’ Sample ID
SSSI—— NPCA5D3 —_ [Necasss ]
. Lab Name: Southwest Research Institute / Client: Division 20 \r” Lab Name: Southwest Research Institute Client: Division 20
. Lab Code: SwRI Date Received: 09/04/01 - Lab Code: SwRI Date Received: 09/04/01
T . ; . T
Matrix: Liquid Project No.: 20.01402.871 Matrix: Liquid Project No.: 20.01402.871 Mﬂ
Lab System ID: 167136 Work Order: 20850 Lab System ID: 167135 Work Order: 20850 i
FTR— —
Sample Spike Spike Sample Duplicate » i "
Analysis Result (mg/1) | Result (mp/L) | Added (mg/L) Recovery Analysis Result (mg/L) | Result (mg/L) RPD 1
Calcium s - - i Calcium - o o i
Magnesium - oot i il Magnesium —- — - R
Manganese - oot i ki Manganese — —- —- H
Potassium 223 46.4 20.0 120.4% Potassium 16.8 16.9 0.45% “‘““"‘H
Sodium - - s it Sodium — v -
Strontium . - Strontium - - . ]
NA- Not Applicable. R — ;1‘
N
‘ , _ﬂ
B— SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE S
DUPLICATE SUMMARY s LABORATORY CONTROL SAMPLE S
Sample ID Sample ID m—
NPCA4A1 R LCSW ““‘"‘”“*""h
Lab Name: Southwest Research Institute Client: Division 20 -1 Lab Name: Southwest Research Institute Client: Division 20 M’H
Lab Code: SwRI Date Received: 09/04/01 Lab Code: SwRI Date Received: NA —
Matrix: Liquid Project No.: 20.01402.871 — Matrix: Liquid Project No.: 20.01402.871 S——'
Lab System ID: 167126 Work Order: 20850 Lab System ID: NA Work Order: 20850 ——
T
- Sample True
Sample Duplicate - . e,
Analysis Result (mg/L) | Result (mg/L) RPD é:liliﬂms Resu;to(r;lg/L) Valu; 0(r(r)lglL) Rﬁ;:;;;rﬂy
Calcium 7583 1642 8‘333’ Magnesium 20.0 20.0 100.1% ‘
Magnesium <0.05 <0.03 S — 1 Mangancse 0.500 0.500 99.9% —_
Manganese <0.005 <0.005 0.00% T Potassium 19.7 20.0 98.6% '
Potassium = ) e I S Sodium 18.5 20.0 92.5% ]
Sodium 22 107 Strontium 1.93 2.00 96.7% ;
Strontium 0.755 0.758 0.38% /M |
- {
Iy i
R ——— NA- Not Applicable. E—
|
i
—x-; I
DS — [ |




122

A -2AH-of

ZoNT ‘BA’V\S

SOUTHWEST RESEARCH INSTITUTE

BLANK SUMMARY

Sample ID

Southwest Research Institute

Lab Name: Client: Division 20

Lab Code: SwRI Date Received: NA
Matrix: Liquid Project No.: 20.01402.871
Lab System ID: NA Work Order: 20850

123

9/23/01

9:22:03 PM QuantaSmart (TM) - 1.10 Page # 1

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Calcium <0.05 0.05
Magnesium <0.05 0.05
Manganese <0.005 0.005 P —T
Potassium <0.1 0.1
Sodium <0.1 0.1 e
Strontium <0.005 0.005 —
NA- Not Applicable.
N a4
T Sep < | LA cesolts selected Moc¢ A4 4 Mou_éf}ég Ve serp P\c’Df
o 17
Desorp Semples Ko 163/ += I3
Jample \/'S'\/
Heblewle gw 9251 |- blauk,
Atel T NocQHUxlabs where X= Ate H
191036 = NpcAsx2ab? whetex= A, E,6 -

Protocol# 15 - Pa_Np Exp AB.lsa

Serial# 405314 User: Bertetti

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

Report Name: Np Pa_ Exp

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_ Exp_ AB

Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Pa | _Np Exp AB

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa _Np_Exp AB\Np_Pa AB.003

Count Conditions-
Nuclide: Manual Np/Pa

Quench Indicator: SIS
External Std Terminator (sec): n/a

Pre-Count Delay {(min): 0.00
Quench Set: ;
Count Time (min): 120.00
Count Mode: Normal

Assay Count Cycles: 1
#vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial

Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region
In Use Discriminator: 143

Regions L

L UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 0.0 2000.0 1st Vial 0.00
Alpha 100.0 400.0 1st Vial 2.00

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

Beta A

Beta B

Alpha

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

T 1]

i

h e }i 3H Chi Square: 16.28 Date Processed: 9/19/01 6:25:08 PM i
- [ 14C Chi Square: 12.36  Date Processed: 9/19/01 6:25:08 PM
g-_) -"0 LiLt’ Mpé‘q 5/’\(? 4)[73 eie X B D) F’ [ 3H E*2/B (0-18.6 keV and 1-18.6 keV): 283.47 Date Processed: 9/19/01 6:25:08 PM o
~ 14C E~2/B (0-156 keV and 1-156 keV): 525.81 Date Processed: 9/19/01 6:25:08 PM
55 Yo bl Npch 6X3qb§ wher= x= 8,0, F, H | 3H Efficiency (0-18.6 keV): 66.12 Date Processed: 9/19/01 6:25:08 PM
14C Efficiency (0-156 keV): 97.16 Date Processed: 9/19/01 6:25:08 PM
")2,\\0 gd.:_ [\/@ cA 6X3‘tb; u}\f\-cf‘e, X; ‘4 C g é, . IPA Background Date Processed: 9/19/01 6:25:08 PM
——————— 3H Background CPM (0-18.6 keV): 15.38 Date Processed: 9/19/01 6:25:08 PM —
x-----~‘\‘> 14C Background CPM (0-156 keV): 23.28 Date Processed: 9/19/01 6:25:08 PM
S — 3H Calibration DPM: 285000 s
3H Reference Date: 10/29/99
)Y P oo B 14C Calibration DPM: 134100
o O]
By~ —
\____‘_—_
e, S
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_ (5 MJ_MM 9/23/01 9:22:03 PM QuantaSmart (TM) - 1.10 Page # 3~ ‘F
9/23/01 9:22:03 PM QuantaSmart (TM) - 1.10 Page # 2 _r ‘ﬁﬁﬂr Protocol# 15 -~ Pa _Np Exp_ AB.lsa Serial# 405314 User: Bertetti
Protocol# 15 - Pa_ Np Exp AB.lsa Serial# 405314 User: Bertetti—a| J/f[{ww ——— ) . . fr
\}/’/WWW”N\\WWWM‘M ) 60 “-*W:'
120.00 27.12  5.53 27.47 5.81 66.0 F
, [T I . . . .01 2.26 284.5w
= Errors and Warnings —t 2; ﬁggg 47.30  3.66 47.25  3.83 85.46 2.01 228.1 R
- Frd of Brrors and Warmings moomm————- | i ing viirs 47.98  3.64 48.32  3.79 86.54 2.01 265.0 H
— Missing vial 64. NoCBGx) I)B .
- Missing vial 65 ?
Cycle 1 Results ; ———— s s p b J—
S¥ Count Time CPMA  A:25% CPMB B:2S% CPMa alpha2s% SIS MESSAGES -\ll/‘w ﬁi:giﬁg "?ai gg- -
1 120.00 20.19  4.06 24.44  3.69 0.43 27.74 785.8 B Rla [ - Ss.ng via -
2 120.00 8.36 15.25 8.48 16.30 19.07 4.28 184.4 BN Missing vial 68. ]
. ° ° : N : : ° Missing vial 69.
3 120.00 8.19 15.53 8.02 17.18 19.62 4.21 134.2 L8s1
° o ———— Missing vial 70 ~
4 120.00 15.43  8.84 15.27  9.58 40.72 2.89 205.3 L8581 L . —
Missing vial 71. 3
A +493 4 S VO Y S PO S0 Y-S0 S: 1 S S - e Missing vial 72. NocOGxSab 3
7 120.00 13.12 10.18 12.79 11.21 33.02 3.22 153:5N ;2 120.00 22.14 6.52 22.46  6.87 53.17 2.52 267.4% p oo
8 120.00 16.37 8.40 16.33  9.03 42.03 281 239.eMpCHH[ab3 ! 20.00 23.30  6.25 23.37  6.64 54.71 2.25 226.27 I
9 120.00 16.75 8.24 17.14 8.65 42.95 2.81 283.0 E— T ;2 igg-oo 24.76 5.95 24.86 6.31 61.93 2.34 258.6 '“‘“"""'"b
10 120.00 16.86  8.19 16.84  8.79 44.40 2.77 206.7 77 120'33 25.64  5.79 25.56  6.16 61.57 2,34 229,074 “}
11 120.00 16.91 8.17 16.95 8.74 44.04 2.78 243.4 e B 78 150" 26.23  5.68 26.30  6.02 60.58 2.36 275.0 ]
12 120.00 19.17  7.35 19.72  7.867 45.71 2.73 312.4 79 12°-°° 25.53  5.81 25.72  6.13 61.82 2,34 26300 E |
i3 120.00 18.02  7.74 18.08  8.26 45.21 2.74 229.7 —_ B—— 80 120706 933 550 27.32 5.83 64.19 2.29 232.8 -
14 120.00 20.95  6.83 20.84 7.31 35.08 3.12 187.3 r"mm -00 29.19  5.22 29.47 5.48 63.97 2.30 268.4°G ,‘
15 120.00 20.37  6.99 20.48  7.42 34.42 3.15 210.0 :
16 120.00 55.67 3.21 55.99  3.34 36.85 3.04 219.1 T -
17 120.00 56.57  3.18 56.91  3.30 36.79 3.05 225.5 ]
Missing vial 18. f",ﬂ(ﬁfxlc g —— i
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Various calcite solutions in equilibrium with atmospheric PCO,.

Calculated additions of calcium perchlorate, sodium perchlorate, and sodium hydroxide
will be used to bring the solution chemistry close to equilibrium conditions. Solid calcite
(30 g) will be added to each solution (final volume at two liters) and air will be bubbled
to ensure equilibrium with atmosphere.

Reagents: Sodium perchlorate (anhydrous): dried at 49°C for over 24 hours
1M Calcium solution made with calcium perchlorate
0.1M Sodium hydroxide solution
Calcite
Super Q water

A 1M calcium solution was made. Approximately 100mL of super Q water was added to
a 250mL beaker and tared. 62.21g (Mettler PM4600) of calcium perchlorate was added.
This solution was transferred 1o a 200mL volumetric flask. The beaker was carefully
rinsed several times and the rinsate was transferred to the 200mL vol flask. Next,
1000mL of 0.1M NaOH was made with a dilute-it cartridge. Next, the appropriate
amount of sodium perchlorate was weighed (Mettler AE 240) in a weighing boat and
transferred to a 600mL beaker. The weighing boat was carefully rinsed several times and
the rinsate was transferred to the 600mL beaker. The beaker with the sodium perchlorate
solution was placed on the Mettler PM4600 balance and tared to zero. Next, the
appropriate amount of sodium hydroxide solution was added by weight (Mettler
PM4600). The solution was tared again. Then the appropriate amount of calcium
perchlorate solution was added. For solutions B to E, the calcium perchlorate solution
was added by weight. For solution F, the calcium perchlorate was added by volume
(micropipette). The solution in the 600mL beaker was transferred to the appropriate 2L
volumetric flask and diluted to mark with super Q water. This 2L solution was transferred
to an appropriately labeled 2L polycarbonate container that contained 30.00g of calcite
(see table for ID of calcite containers). Gas bubblers were inserted into each container to
ensure equilibrium with atmosphere.
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- 1.31 ~ Serial# 405314 Page # 1

Bertetti

QuantaSmart (TM)

6/3/02 3:41:12 PM
Protocol# 15 - Pa_Np Exp AB.lsa

User:

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta
Report Name: Np_ Pa_Exp

output Data Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np Exp AB

Rawaesults Path: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_ EXp_. “AB\20020531 1015.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Pa_Np_Exp_AB\Np Pa_AB.004
Assay File Name: C:\Packard\TriCarb\Assays\Pa_Np_Exp AB.lsa

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS

External Std Terminator (sec): n/a

Pre-Count Delay (min): 0.00

Alpha/Beta Standards:
Count Time {min): 120.00

Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1

Calculate % Reference: Off

Background Subtract: On - 1lst Vial

Low CPM Threshold: Off )
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 143

Regions LL UL Bkg Subtract 2Sigma % Terminator

Beta A 0.0 400.0 1st Vial 0.00

Beta B 0.0 2000.0 1st Vial 0.00

Alpha 100.0 400.0 lst vial 2.00

Count Corrections-

Static Controller: On Luminescence Corrgction: Off

Colored Samples: n/a Heterogeneity Monitor: n/a

Coincidence Time (nsec): 18 Delay Before Burst {(nsec): 75 i

Half Life-

Half Life Correction: Off

Regions Half Life Reference Time

Units Reference Date

Beta A
Beta B

Alpha

IPA Block Data

Software Version IC: 2.11
Software Version EC: 1.31

Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314

3H Chi Square: 10.61 Date Processed: 5/31/02 10:15:45 AM

14C Chi Square: 11.14 Date Processed: 5/31/02 10:15:45 AM

3H E*2/B (1-18.6 keV): 265.79 Date Processed: 5/31/02 10:15:45 AM

14C E*2/B (4-156 keV): 490.31 Date Processed: 5/31/02 10:15:45 AM

3H Efficiency (0-18.6 keV): 65.86 Date Processed: 5/31/02 10:15:45 AM
14C Bfficiency (0-156 keV): 96.58 Date Processed: 5/31/02 10:15:45 AM
IPA Background Date Processed: 5/31/02 10:15:45 AM

6/3/02 3:41:13 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 2
Protocol# 15 - Pa_Np_ Exp AB.lsa User: Bertetti
14C Background CPM (0-156 keV): 24.17 Date Processed: 5/31/02 10:15:45 AM
3H Calibration DPM: 285000 :
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Cycle 1 Results
S# Count Time CPMA A:25% CPMB B:23% CPMa alpha2S% SIS MESSAGES
1 120.00 21.02 3.98 25.51 3.61 0.28 34.30 743.3 BLANK.
2 49,33 22.56 9.12 22.41 9.71 202.51 2.00 300.6 ( 2.
3 48.97 23.80 8.78 23.97 9.23 203.94 2.00 337.1>, NF(475quj
4 46.12 26.55 8.28 26.92 8.63 216.56 2.00 359.8;,2L
5 45.87 26.94 8.20 27.14 8.59 217.75 2.00 325.4
6 47.73 26.12 8.26 26.53 8.60 209.23 2.00 362.6 ;7 E
7 48.51 24.78 8.54 24.87 8.99 205.88 2.00 298.2
8 43,52 29.80 7.78 29.50 8.24 229.52 2.00 263.3 :7 e/
9 43.80 30.87 7.56 31.25 7.86 228.05 2.00 309.6
Missing vial 10.
11 45,54 32.71 7.12 32.75 7.46 219.35 2.00 296.3. LH;Q;@Qbf
12 45.65 31.40 7.33 31.32 7.71 218.77 2.00 251. 87/
13 40.01 36.11 7.01 35.98 7.35 249.70 2.00 286.7
14 39.61 38.33 6.75 38.89 6.97 252.18 2.00 327. 1:>Z—
15 54.82 24.27 8.25 24,33 8.71 182.19 2.00 306.1
16 54.17 22.67 8.74 22.36 9.37 184.34 2.00 240.&7 5
17 44.76 34.63 6.88 34.99 7.15 223.20 2.00 314.7 - [f
18 44.89 34,35 6.91 34.24 7.26 222.51 2.00 263. 7/>
Missing vial 19,
20 41.14 33.81 7.26 33.70 7.63 242.81 2.00 264. O Pf@?])(qb
21 41.44 35.61 6.97 35.62 7.29 241,05 2.00 286. 7
22 44.96 31.53 7.35 31.30 7.76 222,14 2.00 274. 8
23 45,27 31.66 7.31 31.79 7.65 220.66 2.00 327. 4
24 42.38 36.27 6.81 35.82 7.19 235.70 2.00 238, 5
25 41.89 33.71 7.22 33.53 7.60 238.44 2.00 255. 4
26 45,51 30.96 7.41 30.90 7.80 219.49 2.00 285. l
27 45.56 31.67 7.29 31.27 7.72 219.23 2.00 229, 9
Missing vial 28.
29 39.03 41.36 6.44 41.49 6.70 256.03 2.00 281. 4 NfZHﬁQ:quI
30 38.56 41,73 6.43 41.97 6.68 259.13 2.00 284, 57
31 39.48 40.91 6.46 40.98 6.72 253.01 2.00 282.4
32 39.40 40.09 6.55 39.95 6.85 253.55 2.00 281.0
33 36.82 41.79 6.56 41.87 6.83 271.34 2.00 259.4
34 36.43 45.79 6.19 45.78 6.43 274.35 2.00 286.2
35 36.25 43,58 6.42 43.54 6,68 275.72 2.00 268.5
36 36.12 44.15 6.37 43.98 6.65 276.60 2.00 243.7
Missing vial 37.
38 37.32 50.33 5.74 50.56 5.93 267.75 2.00 285.0 NP<Hf7p3(ﬂ5
39 37.24 53.92 5.49 53.76 5.69 268.27 2.00 217.0
40 36.36 . 54.50 5.51 54,58 5.69 274.77 2.00 280.5
41 36.56 53.76 5.54 53.43 5.76 273.35 2.00 226.2
42 36.49 51.05 5.75 50.95 5.96 273.82 2.00 268.9
43 36.23 . 52.06 5.69 52.16 5.89 275.76 2.00 265, 1
44 36.83 52.96 5.58 52.77 5.80 271.32 2.00 258.7
45 37.34 50.27 5.74 50.68 5.92 267.61 2.00 281. 47‘{
Missing vial 46.
Missing vial 47.
Missing wvial 48.
Missing vial 49.
Missing vial 50.
Missing vial 51.
Missing vial 52.
Missing vial 53.
Missing vial 54.
Missing vial 55.

3H Background CPM (0-18.6 keV): 16.38 Date Processed: 5/31/02 10:15:45 AM
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r 6/3/02 5:09:46 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 1 !
ot et conr] e —
< J /
: — T j
BAY
6/3/02 3:41:13 PM QuantaSmart (TM) - 1.31 - Serial# 405314 Page # 3 Calibration Information
Protocol# 15 - Pa Np Exp AB.lsa User: Bertetti gogware XerSJ_.on ég i;i
——— - = - le] ware ersion H .
Instrument Model: Tri-Carb 3100TR e
A ——— Instrument Serial Number: 405314
Mpf“rXB)(q 3H Chi Square: 25.28 Date Processed: 6/3/02 5:09:45 PM ee—
R 56 64.84 15.03 11.38 14.82 12.33 153.94 2.00  307.5 > 14C Chi square: 19.87 Date Processed: 6/3/02 5:09:45 pM
; 57 65.39 16.49 10.50 16.23 11.37 152.65 2.00 281.5 3H E"2/B (1-18.6 keV): 265.28 Date Processed: 6/3/02 5:09:45 BM —
58 65.25 16.57 10.46 16.38 11.29 152.97 2.00 299.8 >2_ 14C E~2/B (4-156 keV): 506.71 Date Processed: 6/3/02 5:09:45 PM
m— 59 65.77 18.45  9.55 18.42 10.19 151.79 2.00 334.5 3H Efficiency (0-18.6 keV): 65.83 Date Processed: 6/3/02 5:00:45 PM
60 63.67 15.82 10.98 15.45 11.97 156.78 2.00 283273 14C Efficiency (0-156 keV): 96.47 Date Processed: 6/3/02 5:09:45 pM
— 61 63.59 18.67  9.58 18.49 10,29 156.99 2.00 322.9/ IPA Background Date Processed: 6/3/02 5:09:45 pM
62 67.95 20.33  8.71 20.54  9.19 146.88 2.00 331.5 Sy 3H Background CPM (0-18.6 keV): 16.23 Date Processed: 6/3/02 5:09:45 PM S
R 63 ~ 68.51 18.30  9.46 18.66  9.92 145.68 2.00 395.8 /7~ 14C Background CPM (0-156 keV): 23.17 Date Processed: 6/3/02 5:09:45 PM
Missing vial 64. NV(’Q'KGYqb/ 3H Calibration DPM: 285000  —
65 78.22 15.60 10.28 15.50 11.07 127.59 2.01 308.0> 3H Reference Date: 10/29/99
E— 66 79.72 14.51 10.86 14.19 11.88 125.18 2.01 246,271 14C Calibration DPM: 134100
67 73.28 17.77  9.45 17.53  10.20 136.18 2.01 266.0 >% —
SU— 68 71.46 18.24  9.33 18,25  9.95 139.67 2.01 373.9
69 77.42 18.36  9.01 18.25  9.66 128.90 2.01 295.9 7
NS 70 74.11 17.01  9.75 17.05 10.41 134.69 2.01 331.8.
71 69.80 18.33  9.38 18.13 10.10 143.00 2.01 278.4 5
e 72 67.99 18.57  9.37 18.62  9.97 146.83 2.00 344,82 ¥ C \ j
Missing vial 73. . L™
74 89.27 15.12 10.07 15.47 10.60 111.76 2.01 389.2. ZN/’G‘)XDXQH | Jow -
s 75 88.28 14.93 10.22 14.97 10.95 113.00 2.01 373.1/ MQV\'W] M YW, ew (/owP‘d ed,
76 91.75 14.54 10.32 14.40 11.17 108.72 2.01 322.0 5, v ‘
J— 77 92.82 14.97 10.02 15.01 10.73 107.45 2.01 369.7° < ———
78 83.56 17.37  9.17 16.86 10.06 119.40 2.01 249.4 >3 —— S
R 79 80.78 19.05  8.60 18.92  9.23 123.53 2.01 275.9 = " - , A P 7 ? / }
80 86.33 20.84 7.80 20,01 8.60 115.55 2.01 184.8 5, 1 TOewa2 \ C?‘A' Sa lett '(:’Vr % < fé""é > t Pal ’C‘D j"”f -
_ 81 84.26 16.96  9.33 16.72 10.11 118.40 2.01 246474 ‘ - - L A~
Missing vial 82. ! B
83 57.98 24,13 8.10 23.94  8.62 172.22 2.00 279.8 Np<hsExay | A
——— 84 56.61 25.52  7.83 25.49  8.28 176.36 2,00 303.4-1 E,tqqeﬂfg
85 61.09 25.05  7.70 24.96  8.17 163,43 2,00 291.6>Z - w >
86 60.43 28.65  6.97 28.45  7.39 165.20 2.00 276.1 : . ,h P A2- y /J{'-'ﬂ:
87 54.24 26.52  7.73 26.41  8.19 184.17 2.00 289.8>-§ 1‘7”6’00'\4 Sedivm §0’CX Cee m"eP LNA 2
T 88 53.51 28.85  7.29 28.89  7.67 186.60 2.00 287.2
89 56.41 25.39  7.87 25.44  8.30 176.99 2.00 348.1 <Z éé/\f@ /2{¢ 1/17'/97'/ O{)cﬂf\ G- ,7 672/
_ 20 56.34 27.47  7.41 27.56  7.80 177.25 2.00 329.0 >§' 17{,2’
Missing vial 91. BuJ 6
92 61.93 25.77  7.49 25.53  7.98 161.19 2.00 253.3)I /\/pfﬁgl—?(qﬁ/ s C pL(MCZ }
——— 93 61.62 26.38  7.37 25.76  7.94 162.03 2.00 190.7 ' ) '] e;—h y"ep
94 65.01 25.32  7.44 24.73  8.03 153.55 2.00 248.8>Z [ & DDM /\' q"mff‘u‘n D&K 0 é 5,
S— 95 64.78 26.64  7.16 26.28  7.66 154.10 2.00 252.0 , /. 5’ [2_£ / / Spe) — ]S D
96 61.12 26.19  7.43 26.54 7,77 163.35 2.00 354.9y ¥ ’c‘m 3 15 A'ié < | H 62‘ 0‘,"
S 97 59.95 28.48  7.03 28.62  7.38 166.54 2.00 330.2
98 59.01 7\ 27.42  7.28 27.75  7.61 169.20 2.00 354.6 Sy <
99 59.12 ° 28.54  7.06 28.80 7.38 168.88 2.00 340.4 ‘ AQ\ ;LH
T (629 ppin Ca cteom | {ﬁ«ix Ce tpre(d PL< c
- Lot B- 140 A [Rec 1/Y)o2  cpen 1/14/02,
—~ B Mchec( gmL (Ub[ OLDJ) o‘é‘ {OCO ppW\ 2[/51,L %=
l +) «C | M o 3 ) 0’ D st
.p»ne/ & C’OOo.om =1 m L (v pips S
T o A5a o
G-y 1 OOppm €A g L1392 T in XIml v
2 Cl C( (+ fk
— = o
= £last and staw cl7-52 A1 Lt v
& @ led NpZA 738
% A v—\'._\{).e/ water | Lghele 5[)
~JY
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- SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
£ 9 g 2& O L E Lf {*)J 6 & A (\JG Southwest Research Institute (j g w::t:
= 9 Chemistry and Chemical Engineering Division o
g3 N w 1-2‘& ZO 6220 Culebra Road & Other: L( wkj
5 5 San Antonio, Texas 78238-5166 —_—
B;‘b D 7 Client Purchase Order/Other ID Site/Zone ID SwRI Contact
© Analyses Requested M(Qe q mma '7[0
— REMARKS

2 2 s %‘ Preservation

8 = = = a=HC!topH <2

k S r P b = HNO; to pH <2

§ b 2 § l,[.\ ‘S c= st():: to pH <2

35 3 g = s (& \A d =NaOH to pH >12

23 2 2 2 & ‘Z.\ ‘_1) e = Cool (4°Cx2°C)

£ £ ] £ = = T
Sample ID 3E| 3 S 131 2 = ) none_
NpcA7B] Fasal W[ |1 [ ¥ Norlear Selety
Mpc 4783 % Relfed- v
NﬂC\A 784 X qﬂﬂ;/){)hq’lﬁ L 7AR

T ’/f/
A/DZA’K, < procea il
N pCAT7C 3 ¢
NacA7cY X R Brad Wedly
Moy 470) > ohonp A7
Np/ATDS X Loc 5134
Voch 7DY X
NpcATEIN AT | A 1 A X
Malrix Types: ' Sample Types: ’ Relinquished by (Print/Signature)} Date Time
A - Air D - Duplicate ’j d M Mé
B - Biota ER - Equipment Rinsate ‘qu ( WA q
D - Dust FB — Field Blank Received By (Pnnt/SngnaturU ! Date Time
E — Emission/Stack FD — Field Duplicate
P — Product MS — Matrix Spike
S ~ Soil MSD — Matrix Spike Dup Relinguished by (Print/Signature) Date Time
SED ~ Sediment TB - Trip Blank
T - Tissue
W - Water Received by (Print/Signature) Date Time
WP - Wipe
Temp: Therm #:
Relinquished by (Print/Signature) Date Time

Comments: EaD(OQ WE- W\"X NPNZ\//\#UP-
163, DI[F44+ 15 ) gnss /m:/,,,l

Dlv (] COC Form 01-01-001, Rev 4/02
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Div 01 1-001, Rev 4/02

Hl M

i

5 g SAMPLE LIST/CHAIN OF CUSTODY Requested Turnaround:
§ 9 g EAD Z/E L{ ()‘)5 QL ] I\}G _Southwest Research Institute j ng‘:t:
gg 'd N uJ P_ \A—— gl J o Chemistry angzggecrzgrgrgg;zenng Division 3¢ Other Ll o [45
5 San Antonio, T 78238-5166 e —
@ gLD 5 7 Client Purchase Order/Othera Ir;:) O Site/Zone ID SwRI Contact
° Analyses R ted /\ﬂl&ﬁ ,pq‘ aany)
e REMARKS
2 g § Q\I Preservation
i o g,
£ 8 = 310 pH <
2 8 e | BM —S‘ € = HSOu 10 pH <2
SE| 8 = [ 8 |o& d = NaOH to pH >12
ég ;é; fg E.- &8 '{ \’:.3 e = Cool (4°°Cg;2°>C)
Sample ID €| 3 | £ 13|32 |Y =] TEORTEET D o
No B TE 362802 wJ ! xZ ’\Xuz‘loq( 5?(\’(’01
X\)‘P[A7EH l ] X Relq{«l—‘ :)§ej
(\]P<97Ff \ X q(){)fo{)rta—k‘e (i
NDCQ7F3 X vom(-e({urej
N/) cHTY| > X
No AR B | £2342 x B~ Rea Ubcling
ND<H<KBB X plwv\c-«f%{
Np< &g BY X fe575Y
Npch 8<] X
Np/ABC3 ) X 2001902..3
Matrix Types: Sample Types: Relinqui e (Pn Signature) Date Time ] ¢
A=Al D - Duplicate j %
B - Biota ER - Equipment Rinsate B < el || ﬂ‘\ M
D - Dust FB — Field Blank Received by (Print/Signatiré) Date Time
E — Emission/Stack FD — Field Duptlicate
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/Signature) Date Time
WP - Wipe
Temp: Therm #: '
Comments: - pax K3
RADIDQ{T‘UE @337 iy P Relinquished by (Print/Signature) Date Timne

i
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5\9‘% 2
A L = 9
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- ) SAMPLE LIST/CHAIN OF CUSTODY Requested Tumaround:
£ 2 E PHDI/ ELI) WEE L/ NG Southwest Research Institute j gw::::
%g < N uw EVQ" D / \j 2.0 Chemistry angzggeg:::;e;)lgrgg;edenng Division Other L{ " ILS
= — San Antonio, Texas 78238-5166
* B L D 5 7 Client Purchase Order/Other ID Site/Zone ID SwRI Contact
5 Analyses Requested u | ke pﬁ mmsn Y]
LS REMARKS
2 g = ~ Preservation
=] = "..) a=HClto pH <2
5 5 o | B b = HNO; to pH <2
8 8 ° g g =~ ¢ =H,S04 to pH <2
S| S s S| gLy \N d = NaOH to pH >12
2 g = 2 2| & 2 \ﬂ e = Cool (4°C£2°C
] i=1 £ et o
Sample ID 38l 3 | 21813 &= ‘ None.
?JOCA 3C Lf 52902} w | | N uc[oq ¢S q’(;f{ 2
NpchR 1] e A Y
NDCH%’ D3 < 4 ()/){aov[(q%e, dp[
l\)oC\A‘Z D"/ X Oro(‘ef(uv"eS
N (ABE] x .
N{)OAngS X ?OCF@'[ W/,Mq
Np (ABEY X phore 6565
T
M ASF] X tax 51749
Np(A BF 3] / X
N ABFY| - 1 X 20,052 71
Matrix Types: Sample Types: Relinqui by (Pnnv ignature) M % Date Time |
— Ail D - Dupli
lB‘ -gli:.)ta ER —llj;;uci:t:tent Rinsate jd W er "‘4{ /
D - Dust FB - Field Blank Recewed by (PranSlgnavtl;J) 7/ 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: Therm #: 337
Col t MK
e 290]0‘0‘ ! 'UE NP iy )uesnelinquished by (Print/Signature) Date Time
) V0T
M) <144+ | §‘p(;\8~ﬂo -

Div 01 COC Form 01-01-001, Rev 4/02
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j{ERaDLEY epL VG
gg C )\) UJ 2 VL}’ 0 [ \/ Z S Chemistry angzggecrglc;ﬂrgngg;%enng Division 5{/ Other:
5 BkD 5_ 7 Client Purchase Order/Ochfl PDAntonio. fexes THR0E16 Site/Zone ID SwRi Contact
5 _ Analyses Req d__ U\‘Qe pqmmnm
22
I B R PR R
HEARAHE N, 252‘28“5130‘12’%')2
Sample ID SE| & = 3 s \F <= AL nete
SN B 32 W | | x Noclear Salety
oL x Pelated- vse
SeLND X 2 ()l()(‘a\wiq'h" of)
SoLNE | X pocedpies
Ss LN F J/ /l/ P X ' ,
NocDTIRD |612ep. | W | 1 X P Bead Wetling
| plone 6565
Gox SI18Y
20,0102, 87
| SWRIPDE

Matrix Types: Sample Types: Relinqujshed y (Print/Signatuye) Date Time
A - Air D - Duplicate (( " 7
B - Biota ER — Equipment Rinsate € \V\q M

D - Dust FB - Field Blank Recelved by (Pnnt/Svgng}bre) Date Time
£ — 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: Therm #:

Comments: E&M’ ‘BDU/é”O"O VA

63/ Y4415 | >PHDloH(TlUf

DIV 01 COC Form 01-01-001, Rev 4/02
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Relinquished by (Print/Signature) Date Time
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1f )une@?/ Eud - polebool pulviesy continded
§ BN tu sereutebic l/)a"(“egch 1+ 5 A3
ol Pug o1 Pevvodic notebpole  roniow eow ‘a\t{wl by Privieips]

inveshandor. Wy
J

| have reviewed this scientific notebook and find it in agreement \

with QAP-OO1, There is sufficient information regarding methods \

used for conductmg tests, acquiring and analyzing data so that \
another gualified individual could repeat the activity.
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