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Details
Introduction

Region I has implemented an inspection program in the area of ncn-radio-
logical water chemistry. As part of this inspection program, licensees
are required to analyze test standards prepared by Brookhaven Nz:ional
Laboratory (BNL) for NRC Ragion I. The data from the first rourd of this
part of the inspection prcgram are now available from all power reactors
in Region I and are presented here..

The data as presented perzits each Region I nuclear power plant chemistry
laboratory to compare its performance with all other Region I nuclear
pover plant laboratories. The data for the BNL known values are also
presented so that comparison of the-average from all Region I sites to |
the known value may be mace. The data were taken from inspectica
reports, but are coded here. The letter transmitting this repc~:
identified the individual code(s) for each addressee. Section 3.0 lists
the inspection reports data were taken from. The data are presented in
Appendix B. :

x

Data Analysis

The data were analyzed as follows.

1. The analy*1ca1 data from all Region I sites were entered irto a
- data base at BNL. Tre analytical data consisted of each l"ensee s
result for each analyte at each analyzed concentration.

2. At each concentratios a grand average and standard deviaticn were
calculated using the data from all sites.

3. A range consisting of the grand average plus or minus two standard
deviations was established. Any values outside of this range were
considered outliers.

4. A new grand average and standard deviation were calculated excluding
the outliers determined in step 3.

5. A range consisting of the grand average plus or minus two standard
deviations was again established. Any values cutside this range
were considered outliers.

6. The above process was repeatéd until a range was obtained with no
outliers. This range was used for the data comparison.

A sample calculation is presented in Appendix A.
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It must be recognized that the data used to generate the averages are not
of equal weight. For example, some laboratories were permitted to
reanalyze the standards if problems could be identified and corrected
during ‘the inspection. Also some of the BNL standards were diluted to
different final concentrations by the licensees prior to analysis to allow
them to analyze within their calibration range. The results were then
normalized back to the original dilution in order to enable corgarison.

In addition, all methods of analysis for a particular analyte were grouped
together. -

References:
Site Docket No. . Inspection No.
Beaver Valley #1 - ° 50-334 85-07
Beaver Valley #2 50-412 ‘ 86-14
Calvert Cliffs #1 50-317 86-08
Calvert Cliffs #2 50-318 86-08
FitzPatrick ' 50-333 ' 85-23
Ginna ‘ 50-244 85-14
Ct. Yankee 50-213"- ’ 85-24
Hope Creek 50-354 85-59
Indian Pt. #2 ‘ 50-247 86-07
Indian Pt. #3 - 50-286 - 86-04
Limerick 50-352 ’ 86-10
Maine Yankee 50-309 85-33
Millstone #1 50-245 . . 86-04
Millstone #2 50-336 86-04
" Millstone #3 50-423 86-13
Nine Mile Pt. #1 50-220 85-10
Oyster Creek 50-219 86-16
Peach Bottom #2 T 50-277 85-28
Peach Bottom #3- 50-278 85-26
Pilgrim 50-293 - 85-23
Salem #1 50-272 86-03
Salem #2 50-311 : - 86-03
. Seabrook 50-443 86-22
Shoreham 50-322 86-11
Susquehanna #1 50-387 85-27
Susquehanna #2 50-388 85-22
Three Mile Island #1 50-289 85-17
Vermont Yankee 50-271 . 85-38

Yankee Atomic 50-29 : o ' 85-21






Appendix A

Sample Calculation

The chloride measurements at approximately 30 ppb were chosen for this example.

Step 1

The following data were in the BNL data base for chloride at approximately
30 ppb.

Site No. Value (ppb) Site No. Value (ppb) Site No. Value (ppb)

1 30.7 16 . 27.1 © 31% 26.7 :
2 30 17 39.3 32*% 71 ‘
3 30.2 18 28.8 33 not analyzed
4 24.3 19 28
5 30.9 20 29.3
6 30.9 21 23.3
7 32.7 22 28.9
8 38.3 23 not analyzed -
9 32 24 30.7
10 34.2 25 not analyzed
11 37 26% 41.3
12 - 28.7 27 33
13 not analyzed 28 -
14 . 30.7 29 52 *normalized data
- 15% 43.35 30 29.7
Step 2
A grand average and standard deviation were calculated for all 28 values:
Grand average = 33.6804 = zxi
n
Standard deviation = 9.5116 - h -
= |2 (xi-x)2
n-1
Step 3

. From step two above, a range of 52.7036 - 14.6572 was established. The value
from site 32 was determined to be an outlier.

Step 4

A new grand average and standard deviation were calculated exc]dding the
outlier determined in Step 3.

grand average = 32.2981 (n=27)
standard deviation - 6.1966






Step §

Appendix A

Sample Calgulation (continued)

From step 4 above a range of 44.6914 - 19.9048 was established. The value
from site 29 was determined to be an outlier. )

Step 6

The above process was completed through seven

n
26
24
23
21
19
18

X

31.5404
30.6417
30.2652

" 30.2143

30.1684
29.9444

.8796
.8514
.4571

-2.7368

.9542
.7419

more

range

41.2996
38.3444
37.1794
35.6880
34.0768
33.4283

- 21

- 22.
- 23.
- 24,
- 26.
- 26.

Thus out of a total of 28 values 10 were outliers.
26.4605, which contained no outliers, was used for

iterations as follows:

outlier sites

.7812 26, 15
9390 17
3510 8, 21
7406 4, 11
2600 10

4605 None

The range of 33.4283 -
final comparison.






HANTINTH

AHALYTE

ul,

v,
3 {.

B
L

¥L
FE
FE

(W})
(W)
(WU

At
Al
Atlg

ny
iy
Hy.

3 Code 25

MEAN

69.8646

144.627
303.444

1.00262E+06 °

2.98458E+06
4.93482E+06

1.27239
2.,4702
3.62507

1.34168
2.63135
3.9834

1193.62 -
112,915
355.4

100,592
20,5538
505

A OUTLIER

STD DEV
3.6778

5.18286
37.8747

7309.1
37483.4
34950.4

.0679298
« 102406
. 116941

.068628
.0660583
.100391 °

88.4432
9.42891
28.397

4.68925
«916166
1.88076

N

24
15
18

13
18
17

15

-19

18

17

18

.15

13

13
12

62.509

134.261

227.695

987997
2.90962L 106
4.864921:406

1.13653
2.26538
3.39119

1.20443
2.49924
3.78262

1016,.74
94.0572
298.606

91.2138
18.7215
46.7885

RANGE
- 77.2202

- 154,992
- 379.194

- 1.01723E +06
- 3.05955E406
- 5.00472E+06

- 1.40825
- 2.67501
- 3.85895

- 1.47894
- .2,76347

T - 1370.51
- 131.773
- 412,194

- 109.971
- 22.3862
- 54.3115

1}

REPORTED VALUE
71.3
140
300

1.004E+06
2.946E+06
4.875E+06

Kk
Rk

Ak

Ei.EC

ELEC

TITR

AAGF

AAGE

ELEC

. SPEC






o 4 Code 16 )
PAYIE  MEAN STO DEV - N RANGE REPORTED VALUE

L 9.64667 - .352271 15 8.94212 T - 10.3512 9 ’
¢l 69.8646 3.6778 . 24 . 62.509 - 177.2202 70 .
Lo 29.9444 1.74195 18 26.4606 - " 33,4283 .27,
: : tc
FIl.  10058.7 649.237 15 8760.19 - - 11357.1 10800
FL.  72313.3 2591.43 15 67130.5 - . 77496.2 71300
FL. - 30344 .4 3787.47 18 22769.5 - - 37919.4 29500
‘ : : ELEC
B 1.00262E406  7709.1 13 987997 - 1.01723E+06 . 961000 A
B 2.98458E+06  37483.4 18 2.90962E+06 - 3.05955E+06 2.832E406  n* o
B 4.93482E+06  34950.4 17  4.86492E406 - 5.00472E+06 4,69E+06 Ak ' . T
’ “ . TITR @
L 9.88078 409625 19 9.06154 - 10.7 1 - ok
: AAGF
s 10,5254 .264233  18. 9.99694 .- 11.0539 9.89 *h
a0 15,9336 401565 15 15.1305 - 16.7367 16.52 )
~ i ﬂ ] AAGF
0t 10.3064 194564 1 9.91732 - 10.6956 10.4
NI 15.2204 749159 12 13.7221 - 16.7187 14.1
: AAGF
Gk 9.55203 .807373 12 7.93729 - 11.1668 -~ 9.67 .
GR 14,7923 .932843 1l 12.9266 - . .  16.658 15.1

AAGF

OUTLIER







KECORD: S Code 26

AUMYTE MEAN STD DEV

. 96.4667
Gl 698.646
CL 299,444
Fl. 100,587
FL 144,627
Fl. 303.444

1 1.00262E+06
I 2.98458E+406

B 4.93482E406

AtilE 112915

Al 355400

uy 100.592
oy 20.5538

HYy 50,55

* OUTLIER

3.52271
36.778
17.4195

6.49237
5.18286
37.8747

7309.1
37483.4
34950.4

9428,91
281397

4.68925
«916166
1.88076

- N

15 .

24
18

15
15
18

13
18

17

10

13
13
12

89,4212
625.09
264.606

87.6019
134.261
227.695

987997
2.90962E 106
4.86492E106

94057,2
298606

91.2138
18.7215
46,7885

RANGE

103.512
7172.202°
334.283

113.571
154.992
379.194

1.01723E406
3.05955E+06
5.00472E406

131773 °
412194

109.971
22.3862
54.3115 -

REPORTED VALUE

92
647
413

107
150
283

1.005E+06
3.011E+06

4,932E+06 -

110000
337000

95
21.5
56.8

h%
MERT
ELEC
CTITR
SPEC

Rk

SPEC






RECORD:

6 Code 21

ANALYTE MEAN

sl
oL

ol

FE
FE
FE

Ccu
cu
cu

NI

"l
N1

CR
CR
- CR

19.2933
139.729
29,9444

1.00262E+06
2.9Y8458E+06
4,93482E+06

1272.39

- 2470.2

3625.07

1341.68
2631.35
3983.4

1278.97
2576.61
3805.1

1238.83
2388.01
3698.07

Ax OUTLIER

STD DEV

« 704543
7.35559
1.74195

7309.1
37483 .4
34950.4

67.9298
102.406
116,941

68.628
66.0583
100.391

33.6022
48.6409
187.29

17.0573
201.843
233.211

N

15
24
18

13
18

17

15
19
18

17
18
15

10
11

12,

10
12
11

17.8842
125.018

26 046()()

987997
2,909621106

-4.86492E106

1136.53
2265.18
3391.19

1204.43
2499.21
3782.62

1211.76

2479.1)

3430,53

1084.71
1984.732
3231.65

RANGE

REPORTED VALUE

20.7024
154.44
33.428)

1.01723E+06 .
3.059551106

'5. 004721406

1408.25
2675.01
3858.95

1478.94
2763.47
4184.18

1346.17 -
2673.89
4179.68

1392.94
2791.7
4164 .49

20
128.3
23.3

1.006E+06
2.923E+06
4.945E406

1070
2300
3530

" 1280

2630
3980

1260
2580
3890

1230
2530
3850

hh

kk

ELEC

TLTR

PLAS

PLAS

I'LAS

PLAS






KECORDS
* AHALYTE

el
(:Il
CL

FE
LE
FE

Cu
(o]}
ey

ut
ut .
i

CR
CR
CR

7 Code 30

MEAN

19,2913
69.8646

.29.9444

-

1.00262E+06
2.98458E+06
4,93482E+06

848,257 -

1646.8
2416.71

894,455
1754.23
2655.6

852,645
1717.74
2536.74

‘825.884

1592.01

1 2465.38

OOUrLIER

STD DEV

« 70454
3.6778
1.74195

7309.1
37483.4
34950.4

45,2865
68,2708
77.9603

45,752
44,0389
66.9275

22,4014
32,4273
124.86

51.3716
134.562
155.474

N.

15
24
18

13
18
17

15 -

19
18

17
18
15

10

It
12

10
12

!

17.80842
62.509
26.4606

987997
2.90962E106
4.86492L106

757,684
1510.26
2260.79

802.951
1666.16

2521.75

807.842
1652.4Y
2287.02

723.141
1322.88
2154.43

RANGE

20,7024
17.2202
33.4283

'1.01723E+06_

3.05955E406
5.00472E406

938.83
1783.34
 2572.63

985,959
1842.31-
2789.46

897.448
1782.6
2786.46

" 928.627

1861.13
2776.33

REPORTED VALUE

995000
2.953E+06
4,955E+06

800
1680
2500

860
1770
2580

850
1690
2440

750
1540
2430

b1 ]

ELEC

TITR

AA

AA

AA






RECORD:

8 Code 23

HALYTE  MEAN

Fl.
rl
Kl

kE
FE
FE

(M|}
uu
ut)

BV

Hy
ny

20.1173
72.3133
30,3444

1.00262E+06

'2.98458E+06

4 .93482E+06

5.08954
Y.88078
14.5003

'5.36673

10.5254
15.9336

100,592
20.5538
50.55

OUTLIER

STD NEV

1.29847
2.59143
3.78747

- 7309.1

37483.4

34950.4°

271719
«409625
467762

«274512
«264233
.401565

4.68925
«916166
1.88076

15
15
18

13
18
17

15

19

18

17
18
15

13-

13
12

17.5204
67.1305
22,7695

-987997

2.90962E 6
4,86492E106

4.5461
9.06154
13,5648

4.81771
9.99694
15.1305

91.2138
18.7215
46.7885

RANGE

22,7143
77.4962
37.9194

1.017236406

_ 3.05955E+06

5.00472E+06

5.63298
10.7
15.4358

5.91576
11.0539
16.7367

© 109.971

22.3862
54,3115

REPORTED VALUE

20.7
68
30.3

1,01E+06
2,989E+06
4,929E+06

5.05
9.65
13.63

4,35 ok
9,02 a
13.09 ik

103.7
20.6
52

ELEC

TI'TR
AAGF

AAGF

SPEC






KizCORD:

ANALYTE

=l
cL
L

FL
FL
FL

FE
FE
LE

cu
M1
Gl

i1
i
it

GR
CR
CR

9 Code 24

MEAN

9.64667
69.8646
29.9444 .

10.0587
72.3133

30,3444

1.00262E+06
2.98458E+06
4.93482E+06

508.954
988,078
1450.03

536,673
1052.54
1593.36

511.587
1030.64
1522,04

495.53
955.203
1479.23

~ OUTLIER

STD DEV
«352271
3.6778
1.74195

.649237

2.59143

3.78747

7309.1
37483.4

34950.4.
27.1719

40.9625
46.7762

27,4512
26,4233

40,1565
13,4409,

19.4564
74,9159

- 30.8229

80.7373
93.2843

N

15
24
18

15
15
18

13
18
17

15
19
18

17
18
15

10
11
12

10
12
11

8.94212
62.509
26.4606

8.76019
67.1305
22.7695

987997
2,909621106
4.864921 106

454,61
906.154
1356.48

481.771
999.694
1513.05

484.705
991.732
1372.21

433.884
793.72Y
1292.66

RANGE

- 10.3512
- 77.2202
- 33.4283

- 11.3571
- 77.4962
- 37.9194

- 1.01723E+06
- 3.05955E406
- 5.00472E406

- 563.298
- 1070
- 1543.58

- 591.576
- 1105.39
- 1673.67

- 538.469
- 1069.56
- 1671, 87

- 557.176
- 1116.68
- 166508 ’

REPORTED VALUE

9.7 N
70
30.7
Ic
+ 9.9
70,7
30.7
IC

1.06E+06 ki
3.03E+06
4,915E+06 :
- ) TI'TR
. 511
982
1413
PLAS
498
1012
1548
PLAS
4594
* 1009
1519
PLAS
489
968
T 1442
PLAS -







O geCurn: 10 Code 7.

AHNMYTE  MEAN STD DEV REPORTED VALUE

L -19.2933 « 704543 17.8842 20,7024
Cl. 69.8646 - 3.6778 62.509 77.2202
CL 29,9444 1.74195 . 26.4606 33.4283

‘ B 1.00262E+06 7309.1 13 987997 - 1.,01723E+06 1.081E+06 ol
B 2.98458E4+06  37483.4 18 2.90962E106 - 3.05955E+06 3.243E406 ki
i B 4.93482E+06  34950.4 17 4.86492E106 - 5.00472E+06 5.345E+06 el
| i . TI'TR
| FE  1272,39 67.9298 15 1136.53 - 1408.25 1310
| FE  2470.2 102.406 19 2265.38 - 2675.01 2490 : .
| FE  3625.07 116.941 18 3391.19 - 3858.95 3640 :
M S
Cu  _1341.68 68.628 17- 1204.43 ) - 1478.94 1350 ‘
U 2631.35- 66:0583 18 2499.23 - 2763.47 2650
CU  3983.4 100.391 15 3782.62 - 4184,.18 3990
. AA
i 1278,.97 33,6022 - 10 1211.76 - 1346.17 © 1400 k& "
HLr  2576.61 48.6409 11 2479.33 - 2673.89 2750 kk
N[ 3805.1 187.29 12 3430.53 - 4179.68 4060
: AA
CR o 1238.83 77.0573 10 1084.71 - 1392.94 1270
CR  2388.01 201.843 12 1984.32 - 2791.7 2010
CR  3698.07 233.211 11 3231.65 : - 4164.49 3970
. AA

A OUTLIER






RECORD: 11 Code 9

ANALYTE MEAN STD DEV REPORTED VALUE
Gl 9.64667 .352271 15 8.94212 - 10.3512 10
Gl 69.8646 3.6778 26 62.509 .- 77.2202 65,3
Gl 29,9444 1.74195 18 26,4606 - 33,4283 32
: v Ic
FI. 100,587 - 6449237 15 87.6019 - 113.571 100
FL 144,627 5.18286 15 134.261 - 154.992 130 A
Fl. 303,444 37.8747 18 227.695 - 379.194 340 . ‘E’
: ELEC «
8 1.00262E+06  7309.1 13 987997 - 1.01723E+06 '1.002E+06
B - 2.98458E+06  37483.4 18 2,90962E406 - 3.05955E+06 2.986E+06
B 4,93482E+406  34950.4 17 - 4.86492E106 - 5.00472E+06: 4.806E+06  #* _
T TITR
FE  5.08954 .271719 15 45461 - 5.63298 9.2 Ak
FE  9.88078 409625 19 9.06154 - 10.7 16.9 h
FE 14,5003 467762 18 13.5648 . - 15.4358 20.3 ok
: AAGF
¢ 5.36673 274512 17 4.81771 - 5.91576 . s :
¢ 10,5254 264233 18 9.99694 - 11.0539 10.2
¢ 15.9336 401565 15 15,1305 - 16.7367 16 ‘
: B o ; AAGF
Cmm 1193.62 . 88.4432 9 1016.74 - 1370.51 1200
At 112,915 9.42891 10 94,0572 - 131.773 100
AL 355.4 28.397 9 298.606 - 412.194 360
’ . . . SPEC
HY - 100.592 4.68925 13 91.2138 - 109.971 101.3
HY  20.5538 .916166 13 18,7215 - 22.3862 20

Hy  50.55 1.88076 T12 46,7885 - 54.3115 51.3
‘ . . SPEC

A MITLIER






RECORD: 12 codé 19

ANALYTE MEAN STD DEV ) REPORTED VALUE

“L 69.8646 3.6778 62.509 77.2202 65.7
Gl 29.9444 1.74195 26.4606 33.4283 28

| .
| Fe  50.8954 2.71719 15 45.461 - 56.3298 59.4 ol
| FE  9.88078 .409625 19 9.06154 - 10.7 9.5
| FE  14.5003 467762 18 - 13.5648 - 15.4358 13.9
: . : PLAS
Uy 53.6673 2.74512 17 48,1771 - 59.1576 57.5 -
G0 10.5254 .264233 . 18 " 9.99694 - © 11.0539 ) 26.6 " | kk .
Cu  15.9336 401565 15 15,1305 - 16,7367 = - 41.2 i A ‘i’
PLAS :
"HL  51.1587 1.34409 10 48.4705 - 53.8469 '60.7 *k
NL  10.3064 .194564 - 11 9.91732 - 10.6956 1642 . W
ulE 15,2204 749159 12 13.7221 - 16.7187 23.1 . o
I L ) } . ~ PLAS
CR  49.553 3.08229 10 43,3884 - 55.7176 59.5 ke
CR  9.55203 .807373 12 7.93729 - . 11,1668 12.8 ik
CR 14,7923 +932843 - 11 12.9266 . - 16.658 : 18 ki
Co : PLAS

‘& OUTLIER






REGORD: 13
AUMLYTE  MEAN

Cl. 9.64667
CcL 69,8646
CL 29,9444

FL 100,587
FL  72.3133
FL  30.3444

B 1 OD262E+06
B 2.98458E+06
B 4.93482E+06

FE 101,791
FE 98,8078
FE ~ 145.003

CU 107,335
cu o 105.254
€U 159,336

Hy 100,592
Yy 20,5538
uy 50.55

A OUTLLER

Qode 10

STD _hEV

«352271
3.6778
1.74195

6.49237
2.59143
3.78747

7309.1
37483.4
34950.4

5.43438
4.09625
4.67762

5.49024
2.64233
4.01565

4.68925
«916166
1.88076

N

15
24
18

15
15
18

13
18
17

15 .

19
18

17

18
15

13
13
12

8.94212
62.509
26,4606

87.6019
67.1305
22,7695

987997
2.909621106

4.864921:106 -

90,9221
90.6154
135.648

96.3541
99.9694
151.305

91.2138
18,7215
46.7885

-. 10.3512
- 77.2202
- 33.4283

- 113,571
- 37.9194

- 1.01723K106
- 3.05955E+06
- 5.00472E406

- 112.66
- 107
- . 154.358

- 118.315
- 110.539
- 167.367

- . 109,971
- 54.3115

REPORTED VALUE

9.6
83.2
34.2

109
74,7
37.7

995000
3.013E406
4,962E4+06

98
102.3
146.5

111.7
103
163.2

106
21.7
53.7

LE ]
k%

1¢

ELEG .

TITR

ICPL

fceL

SPEC






RLCORDS 14 Code 2

AUALYTE MEAN STD DEV N RANGE REPORTED VALUE
Gl 9.64667 .352271 15 8.94212 - 10.3512 10
Gl 69.8646 3.6778 24 62.509 - 77.2202 67.5
G 29,9444 1.74195 18 26 4606 - 33.4283 30
SPEC
B 1.00262E+06  7309,1 13 987997 - 1.01723E+06 1.081E406  #&
2.98458E406  37483.4 18 2,90962E106 - 3.05955E+06 2.919E+06
B 4.93482E406  34950.4 17 4.86492E406 - 5.00472E+06 4.919E+06
TITR
FE  1272.39 67.9298 15 1136.53 - 1408.25 1350
FE 2470.2 102,406 19 2265.38 - 2675.01 2640
FE  3625.07 116.941 18 3391.19 - 3858.95 3760
: AA
CU  1341.68 68.628 17 1204.43 - 1478.94 1330
U 2631.35 66.0583 18 2499.23 - 2763.47 2720
SU 3983.4 100.391 15 3782.62 - 4184.18 4060
b : : AA
NI 1278.97 33.6022 10 1211.76 - 1346.17 1300 .
NI 2576.61 48.6409 11 2479.73 - 2673.89 2550
NI 3805.1 187.29 12 3430, 53 - 4179.68 3640
“ ‘ AA
CR  1238,83 77.0573 10 1084.71 - 1392.94 1350
CR  2388.01 201.843 12 1984.32 - 2791.7 2540
CR  3698.07 233.211 11 3231.65 - 4164 .49 3310
' AA

AL OUTLIER

@







RECORD: 15

AUALYTE

SL
CL
CL

-4

FE
FE
¥E

cu
cu
cu

NI
i
NL

CR
CR
CR

MEAN

" 96.4667

698.646
299.444

1.00262E+06

2,98458E+06
4.93482E+406

1272.39
2470.2
3625.07

1341.68
2631.35
3983.4

1278.97
2576.61
3805.1

1238.83
2388.01
3698.07

4% OUTLIER

Code 31

STD DEV

3.52271 -

36,778
17,4195

7309.1
37483.4
34950.4

67.9298
102.406 -

"116.941

68.628
66.0583
100.391

33,6022
48.6409
187.29

77.0573
201.843
233.211

N

15
24
18

13
18
17

15
19
18

17
18
15

10
11
12

10
12
11

89.4212
625.09
264.606

987997
2.90962L106
4.864921 406

1136.53
2265.38
3391.19

1204.43
2499.23
31782, 62

1211.76
2479.33
3430.5)

1084.71

1984.132
3231.65

RANGE

103.512
772.202
334.283

1.01723E+06
3.05955E+06
5.00472E+06

1408.25

2675.01
3858.95

1478.94
2763.47
4184 .18

1346.17
2673.89
4179.68

1392.94
2791.7
4164.49

REPORTED VALUE

72
663
267

994000
2.927E+06
4 ,885E+06

1040
2460
3720

1350
2710
4120

1270
2640
3980

1280
- 2580
3880

Xk

.1 ]

SPEC

TITR

ICPL

LCPL

ICPL

ICPL







RECORD:

AHALYTE

CL
CL
CL

FL
FL
KL

>3 - -}

FE
FE
FE

)
(M}
cu

ny
iy
Iy

MEAN

9.64667
69.8646
29,9444

100.587
144 .627
303.444

" 1.00262E406

2.98458E+06
4.93482E4+06

5.08954
9.88078
14,5003

5.36673
10.5254
15.9336

100.592
20,5538
50.55

OOl FR

16 Code 27

ST DEV

«352271
3.6778
1.74195

6.49237
5.18286
37.8747

7309.1
37483.4
34950.4

«271719
+409625
467762

.274512
« 264233
401565

4.68925
«916166
1.88076

N

15

24

18

15

15
18

13
18
17

15
18
17

18
15

13
13
12

8.94212
62.509
26.4606

87.6019
134,261
227,695

987997
2.90962E106
4.86492LE406

4,5461
9.06154
13.5648

4.81771
9.99694
15.1305

91.2138
18.7215
46.7885

RANGE

- 10.3512
- 77.2202
- 33.4283

- 113.571
- 154.992
- 379.194

- 1.01723E+06
- 3.05955E+06
- 5.00472E+06

- 5.63298
- 10.7
- . 15.4358

- 5.91576
- 11.0539
- 16.7367

T 109.971
- 22.3862

REPORTED VALUE

12,7
72
33

106
145
304

1.002E+06
2.081E+06
4,89E+06

4
9.2
14.2

5.9
10.4
14,5

105.3
20
5t

Rk

3]

.3 ]

ok

ELEC

ELEC

TITR
AAGF

AAGF

SPEC






HEGORD

ALY TE

L
L

Fl.
¥l
Ft.,

(WY
eu
U

Al
IVAH |
Al

uy -
iy
iy

- UILIE

17

MEAN

9.64667
69.8646

40.2347
72,3133
30.3444

5.36673
10,5254
15.9336

1193.62
112.915
355.4

100.592

205,538

101.1

R

Code 28
STD DEV

352271
3.6778

2.59695

2.59143 -

3.78747

.274512
.264233
401565

- 88.4432
9,42891
28,397

4.68925
"9.16166

3.76153

15

24

15
15
18

17
18
15

13
13
12

8.94212
62.509

35.0408
67.1305
22.7695

4,.81771
9.99694
15.1305

1016.74
94.0572
298.606

91.2138
187.215
93.5769

RANGE

10.3512
77.2202

45.4286
77.4962
37.9194

5.91576

11.0539

16,7367

1370,51

131.773

412,194

109.971
223.862
108.623

REPORTED VALUE

16.6
79

4.3
10.3
11.7

1207
95
348

87.3
217
97

Rk
&kA

Rk
Rk
k%

kk

Ak

iR

-IC

IC

AAGF

AAGF

SPEC

SPEC






{H NI

18 Code 20

IALYTE  HMEAN

Gl
(:l‘

Cl,

" EL

Fl

B

u

Al
Al

ny
iy
uy

9.64667

69,8646
29.9444

'50.2933

144,627
30.3444

1.00262E+06

2.9B458E+06
4.93482E406

1193.62
112,915

100,592
20,5538
50.55

1

VI FLIER

STD_DEV

«352271
3.6778
1.74195

3.24619
5. 18286
3.78747

7309, 1
37483.4

34950.4

88.4432
9.42891

"~ 4.68925

«916166
1.88076

N.

15
24
18

15
15
18

13
18

- 17

13
13
12

8.94212
62.509
26.4606

43.801
134.261
22.7695

987997
2.90962E106
4.86492E106

1016.74

94,0572

91.2138
18.7215

46.7885

10.3512
77.2202
33.4283

56.7857
154.992
37.9194

1.,01723E+06
3,.05955E+06
5.00472E+06

1370, 51
131.773

109.971
22,3862
54.3115

REPORTED VALUE
9.3
71.3
29.3

45 -
140
25-

1.095E+06
3.074E406
5.004E+06

t 1]
"k

IC.

ELEC

TITR

ELEC

SPEC






RECORD: 19

AIALYTE: MEAN

CL
ch
CL

FlL
FL
FL

[ —]

FE

FE -

e

U
«uy
cu

2]
Hi
Nt

CR
CR
GR

AtiM
Al
AN

‘ny
1y
134

48.2333 -
69.8646
99.8489

20.1173
144.627
30.3444

501308
596917
1.64494E+06

1017.91
1976.16
2900.06

1073.35
2105.08
3186.72

1023.17
2061.29
3044.08

991.06
1910.41 -
2958.45

596.811
112.915
177.7

100.592
20.5538
50.55

A OUTLIER

Code 15

STD-DEV

1.76136
3.6778
3.4839

1.29847
5.18286
3.78747

3654.55
7496.68
11650.1

54.3438
81.9249
93.5524

54.9024
52.8467
80.313

26.8817
38.9127
149,832

61,6459
161.475
186.569

44,2216
9.42891
14.1985

4.68925
+916166
1.88076

N

15
24

18

15
15
18

13
18
17

15
19
18

17
18

" 15

10
11

12

10
12
11

13

13
12

44,7106
62.509
52.9211

17.5204
134.261
22.7695

493999
581923
1.62164E+06

909.221
1812.31
2712,95

963.541
1999.39
3026.09

969.411
1983.46
2744.42

867.769
1587 .46
2585.32

508.368
94:0572
149.303

91,2138
18,7215
46.7885

51.7561
77.2202
66.8567

22,7143
154.992
37.9194

508617
611910
1.66824E+06

1126.6
2140,01
3087.16

1183.15
2210.77
3347.35

1076.94
2139.11
3343.75

1114.35
2233.36
3331.59

685,254

131.773
206.097

109.971
22,3862
54.3115

REPORTED VALUE

58
105
86.7

24.3
151
34

502500
600300
1.636E+06

1000
2040
2940

1140
2140
3160

1060
2090
3150

810
1610
2310

533.3
127
173.3

101
20
50.3

*k
L2
KA

1]

L2

XX

MERT

ELEC

ITIR

AA

AA

AA

AA

ELEC

SPEG






ReCoRD:

20 Code 3

AHALYTE MEAN
CL o 9.64667
Cl. 69.8646
Gl 29.9444
Fl. 10,0587
Fl.  72.3133
L 30,3444
B 1.00262E+06
B 2.9845BE+06
B 4.93482E+06
FE  1017.91
FE  1976.16
FE  2900.06
CU  1073.35
¢u 2105.08
GU 3186.72
AMM  1193.62
At 112,915
AUM  355.4
HY  100.592
Y 20,5538
MY  50.55

A OUTLIER

[ ——

STD DEV

«352271
3.6778
1.74195

+649237
2.59143
3.78747

7309.1
37483.4
34950.4

54,3438
81.9249
93.5524

54,9024
52.8467

80.313

88.4432
9.42891
28,397

4.68925
+916166
1.88076

N

15
24
18

15
15
18

13
18
17

15
19
18

17
18
15

13
13
12

8.94212
62 .'5_09
26,4606

8.76019
67.1305
22.7695

987997
2,90962K 106
4.8649215106

909.221
1812.31
2712.95

963.541
1999.39
3026.09

1016.74
94.0572
298.606

91.2138
18,7215
46,7885

RANGE

10,3512
77,2202
33.4283

11.3571
77.4962
37.9194

1.01723E406
3.05955E406
5.00472E 100

1126.6
2140,01
3087.16

1183.15
2210.77
3347.35

1370.51
131.773
412,194

109.971
22,3862
54,3115

REPORTED VALUE

9.2
72,2
26.1

1.042E+06 ik
3.006E+06
4,752E+06 Ll

1040
2010
3020

1030
1910
2870

1247
113.3
370

103.7
21.7
49.3

*%k
Kk

IC

TLTR

AA

AN

SPEC

SPEC






RECORD:
ANALYTE

oL
.t
©L

FE
FE
vl

‘CU
cu
uy

Nl
Hi
NI

CR
CR
CR

21
MEAN

19.2933
69.8646

29,9444

100262
59691.7
246741

1017,91
1976.16
2900, 06

1073.35

.2105.08

3186.72

1023.17
2061.29
3044.08

991.06
1910.41
2958.45

v OUTLIER

Code 17
STD DEV

704543
3.6778
‘1.74195

730.91
749,668
1747.52

54.3438
81,9249
93.5524

54,9024
52.8467
80.313

26.8817
38.9127
149.832

61.6459
" 161,475
186.569

N

15
24
18

13
18
17

15
19
18

17
18
15

10
i
12

10
12
11

17.8842
62.509
26.4606

98799.7
58192.3
243246

909.221
1812,131
2712.95

963.541
1999.39
3026.09

969.411
1983.46
2744,42

867.769
1587.46
2585.32

RANGE

20.7024
77.2202
33.4283

101723
61191
250236

1126.6
2140,01
3087.16

1183.15
2210.77
3347.35

1076.94
2139.11
3343.75

1114.35
2233.36
3331.59

REPORTED VALUE

27.7
72
39.3

99100
59700
241700

1010
1950
2930

1020
2090
2990

1000
2060
3100

900
1850
2770

k%

L

kX

&k

ELEC

TITR
AA
AA
AA

AA




"




whGulth: 22 Code.12

AALYEE  MEAN STD DEV N RANGE REPORTED VALUE
CL 9.64667 352271 15 8.94212 - 10,3512 9.8
Cl. 69.8646 3.6778 24 62.509 - 77.2202 72.4
L 29.9444 1.74195 18 26.4606 - 33,4283 28.7
‘ [{H
Fl. 40,2347 2.59695 15 35.0408 - 45.4286 C 7.7
FL  72.3133 2.59143 15 67.1305 - 77 .4962 73.7
FL  30.3444 3.78747 18 22.7695 - 37.9194 27.7 =
ELEG
8 1.00262E406  7309.1 13 987997 - 1.01723E+06 1.029E406  #*
B 2.98458E+06  37483.4 18 2.90962K106 - 3.05955E+06 3.002E+06
B 4.93482E406  34950.4 17 4.864921106 - 5.00472E406 4.962E+06
TITR
FE  814.327 43.475 15 727.377 - 901,277 790 e
FE  1580.93 65.5399 19 1449.85 - 1712.01 1640
FE  1160.02 37.421 18 1085.18 - 1234.86 1210
. AA
S0 858.677 43.9219 iz . 770.833 . - 946,521 890
o 1684.06 42,2773 18 1599.51 - 1768.62 1730
U 1274.69 " 32,1252 15 121044 - - 1338.94 1320
. i AA
NI  818.539  21.5054 10 775.528 - 861.55 830
L 1649.03 31.1302 1 1586.77 - 1711.29 1680
HL  1217.63 59.9327 12 1097.77 - 1337.5 1290
AA
CR  792.848 49.3167 10 694,215 - 891.482 860
GR 1528.33 129.18 12 1269.97 - 1786.68 1670
. CR  1183.38 74.6275 11 1034.13 - 1332.64 1270
: AA
AMM 596,811 44,2216 9 508.368 - 685.254 597 ' €E;
Ay 225.83 18.8578 10 188.114 - 263.546 238 i
AN 355.4 28,397 9 298,606 - 412.194 340 .
] : : ELEC
HY 100,592 4.68925 13 91.2138 - 109.971 108
WY 20.5538 916166 13 18.7215 - 22.3862 21
Y  50.55 1.88076 12 46.7885 - 54,3115 53.7
: ' SPEC

AA OUTLIER







RECURDS

AHALYTE

cl‘
L
CL

[}
18

FE
FE
FE

cu
Ccu
Cu

]
1]
N1

CR
GK
o

23 Code 18

MEAN

19,2933
69.8646
29.9444

1.00262E+06
2.98458E+06

_4.93482E+406

254,477
494.039
725.014

268.337 .
526.27
796.68

255.794
515.322
761.021

247.765
477.602
739.614 °

* OUTLIER

STD DEV

« 704543
3.6778
1.,74195

7309.1
37483.4
34950.4

13.586
20.4812
23,3881

13.7256
13.2117
20.0782

6.72043
9,72818
37.4579

15.4115
40.3686
46.6422

N

15
24
18

13
18
17

15
19
18

17
18
15

10
i1
12

10
12
11

17.8842
62,509
26.4606

987997
2.90962E+06
4.,8649215106

227.305
453,077
678.238

240.885
499.847
756.524

242.353
495.866
686.105

216,942
396,864
646.329

- RANGE

20.7024
77.2202
33,4283

1.01723E+06
3.05955E+06
5.00472E+06

281,649
535.002
771.79

295,788
552.694
836.836

269.234
534.779
835.937

278.588
558.339
832.898

REPORTED VALUE

1.017E+06
3E+06
4,93E+06

228
469
725

257
508
782

249
497
748

241
476
766

ELEC

¥

TUTR

nceL

NCPL

ncel,

DCPL







RECORD:

WALYTE  MEAN -

CL
CcL
el

FL
FL
FL

K
v
- FE

«y
(M1}
Cu

Allte
At
Al

ny
uy
Hy

24 Code 1

19,2933

69.8646
29.9444

100.587

144,627

60.6889

1.00262E+06 -
2.98458E+06
4.93482E+406

5.08954
9.88078
14.5003

5.36673
10.5254
15.9336

596.811
112,915
355.4

100.592 '
20.5538 )
50.55

A OUTLIER

 STD DEV

« 704543
3.6778
1.74195

6.49237

" 5.18286

7.57495

7309.1
37483.4
34950.4

271719

409625 -

467762

~ «274512

«264233
+401565

44,2216
9,42891

28.397

4.68925
«916166
1.88076

15
24

18

15
15

18

13
18
17

15

19 .

18

17
18
15

17.8842
62.509
26.4606

87.6019

. 134,261

45.539

987997
2.9096215106
4.86492L 106

4.5461
9.,06154
13.5648

4,81771
9.99694
15.1305

508.368
94,0572
298.606

91.2]38
18,7215

46,7885

20,7024
77.2202
33.4283

113,571
154.992
75.8388

1.01723E406
3.05955E106
5.00472E+06

5.63298
10.7
15.4358

5.91576
11.0539
16,7367

685.254
131.773
412,194

109.971
22,3862
54.3115

REPORTED VALUE

27~ ki
54,7 . *k
30.7

105.7
146
53

_ 1.008E+06

I5-+06
4.946E+06

5.6
9.64
14.87

4o61 -k
10.86
15.5

670
120
410

101

20,7

49.7

ELEC

ELEC

TITR

AAGF

AAGEF

- 8PEC

SPEC







RECORD: 25

WHALYTE MEAN

el
L
(:'0

Fl.
Fl
¥l

FE
re
FE

cu

(K]
(K]

AMM
At

uy
uy
iy

19,2933
69.8646
29.9444

20.1173
72,3133

. 30,3444

1.00262E+06
2.98458E+406

- 4.,93482E+06

304,763
591.664

. 868.28

321.361 .
630,264
954,108

1193.62
3L3:313

100.592
20.5538
50.55

< OUTLIER

Code 14

STD DEV

704543
3.6778
1.74195

1.29847
2.59143
3.78747

7309.1
37483.4
34950.4

16,2706
24,5284
28.0097

16.4379

15.8224
24,0458

88,4432

3ai343t

4.68925
.916166
1.88076

N

15
24
18

15.

15
18

13

18
17

15
19
18

17
18
15

0.

13

13

"12

17.8842
62.509
26.4606

17.5204
67.1305
22.7695

987997

2,.90962E 106
4.86492LE 106

272,222
542,607
812.261

288.485
598.619
906.016

1016, 74
3952308

91.2138
18.7215
46.7885

20,7024
77.2202

'33.4283

22,7143
77.4962
37.9194

1.01723E406
3.05955E106
5.00472E+06

337,304
640.721
924.299

354.237
661.908
1002.2

@

1370.51
13h:182

109.971
22.3862
54.3115

REPORTED VALUE

1.009E+06
2.977E+06
4 .945E+06

330 -
630
950

320
620
920

1223

3}

9.7
16.7
42

Rk

hk

kk

TI'TR
AA

AA

SPEC

SPEC







REGURD:
I\"J\lnYTE

cL
L
Gl

FL
FL
FlL

FE
FE
FE

cu
cy
cu

N1
i
Nl

CR
CR
CR

ANM
AMM -
AMM

ny
Y
ny

26 Code 5

MEAN

9.64667
69.8646

T 29,9444

50.2933
144.627
60.6889

2.98458E+406
4.93482E406

610.99
591.664
483.343

644,265
630.264
531.12

614.15
617.152
507.347

594.874
571.978
493.076

1193.62
225.83
355.4

- 100,592

20.5538
50,55

AX OUTLIER

8T DHEV

.352271
3.6778
1.74195

3.24619

5.18286
7.57495

37483.4

34950.4

32.6193

24.5284.

15.5921

32,9546
15.8224

13.3855°

16..1355
11.6505
24.972

37.0023
48,3457
31.0948

88,4432
18.8578
28,397

4,68925
916166
1.88076

N

15
24
18

15

15
18

18
17

15
19
18

17
18

15

10

11 -

12

10
12
11

13
13
12

8.94212
62,509
26,4606

43.801
134.261
45.539

2,90962L 106
4.864921H06

545.751
542.607
452.158

578.35&
598.619
504.349

1 581.879

593.851
457.403

520.87
475.287
430.886

1016.74
188.114
298.606

91,2138
18.7215
46,7885

RANGE

10.3512
77.2202
33.428%

56.7857
154.992
75.8388

3.05955E106
5.00472E406

676.228
640.721
514.527

710,175
661.908
557.891

646.421
640.453 -
557.291

668.879
668.669
555.265

1370.51
263.546
412.194

109.971
22,3862
54,3115

REPORTED VALUE

47.3

126
57

3.054E+06
4 ,99E+06
608

617

469

627

- 624

461

640
627
470

594

607
451

1215

231.7

310

93.7

19
47.7

ki

b3 ]

IC.

ELEC
TITR
PLAS
PLAS

PLAS

. PLAS

SPEC

SPEC






“LCORD: 27

ANALYTE MEAN

Gl
(MR
OL
L
Fl.

°L

9.64667
69,8646
29.9444

40.2347
72,3133
30. 3444

* OUTLIER

Code 29

STD DEV

.352271
3.6778
1.74195

2.59695
2,59143
3.78747

N

15
24
18

15
15
18

8.94212
62.509
26,4606

35.0408
67.1305
22.7695

10.3512
77.2202
33,4283

45,4286

77.4962

37.9194

REPORTED VALUE

22,7
76
52

43
78.7
36

3]

hh

Ak

ELEC

ELEC






REGORD: 28
AHMYTE MEAN

cL  4.82333

CL  6.98646 °

CL.  2,99444

A5 UTLIER

Code 327
STD DEV

«176136
«36778
«174195

15
24
18

4.47106
6.2509
2.64606

RANGE

5.17561
7.72202
3.34283

REPORTED VALUE

~ W auun

o5
o2
.l

9
9

3
kk
Xk

IC







RECORD: = 29 Code 11

AHALYTE MEAN - STD DEV N RANGE REPORTED VALUE
CL  69.8646 3.6778 24 62.509 - 77.2202 74 .
CL  29.9444 1.74195 18 26.4606 - 33.4283 37 *k

ELEC

&% QUTLIER







RECORD: 30

* Code 8

AUALYTE MEAN STL DEV N
SL 19.2933 « 704543 15
CL 69.8646 3.6778 24
Cl. 29.9444 1.74195 18

Ak OUTLIER

RANGE

17.8842 - 20.7024
62,509 - 77.2202
'26.4606 - 33.4283

REPORTED VALUE

26
76.3
38.3

Rk

*k

SPEC






RECORD: 31

AMALYTE MEAN

¢, 19.2933

cl. 69.8646
CL 29,9444

* OUTLIER

. Code 22

SThH .DEV

+704543
3.6778
1.74195

15
24
18

17.8842
62,509
26.4606

20,7024
77.2202
33.4283

REPORTED VALUE

Ak

IC

.‘.S







CREGORD: 32 Code 6

AUALYTE  MEAN STD DEV
CL 9.64667 . .352271
CL  69.8646 3.6778
Gl 29.9444 1.74195

X OUTLILER

15

24
18

8.94212
62.509
26,4606

RANGE

10.3512
77.2202
33.4283

_REPORTED
9.7
70.9
30.9

VALUE

IC






RECORD: 33

\NALYTE MEAN

Fl. 40,2347
Fl. 72,3133
EL  30.3444

* OUTLIER

Code 13

STD DEV

2.59695
2.59143
3.78747

15
15
18

35,0408
67.1305
22.7695

RANGE

45.4286
77.4962
37,9194

REPORTED VALUE

37.7
73.7
27.7






HECORD: 34

IALYTE  MEAN
CL 9.64667
Gl 69.8646
Gl 29.9444
FL 72.3133
FL - 30.3444

OUTLIER

Code 4
STD DEV

«352271
3.6778
1.74195

2.59143

3.78747

N

15
24
18

15
18

8.94212

. 62.509

26,4606

67.1305
22,7695

10.3512
77.2202
33.4283

77,4962
37.9194

REPORTED VALUE

10
74
24.3

76.3
27.3

xk

ELEC




L




RECORD: 35 (BrL)

ANALYTE MEAN

ACL
BCL,
€eL

AFL
BRFL
CFL

23}

ER

FB
)

GFE
IWFE
1FE

cCu
neu

Icu .

GNL
1NL
INL

:CR
HCR
1CR

" MAMM
HAMM
OAUH

ruy
qny
RIY

9.64667
69.8646
29.9444

100.587

144,627
303.444

1.00262E+06

.2,98458E+406

4.93482E+406

1272.39
2470,2
3625.07

1341, 68
2631.35
3983.4

1278.97
2576.61
3805.1 .

1238.83,.
2388.01
3698.07

1193.62
112.915
355.4

100,592
20,5538 .
50.55

A OUTLIFR

ST DEV

.352271

3.6778
1.74195

6.49237

5.18286

-37.8747

7309.1

37483.4
34950.4

67.9298
102.406
116.941

68.628
66.0583
100.391

33.6022
48,6409

187.29

77.0573
201.843
233.211

88.4432
" 9.42891
28.397

4.68925
.916166
1.88076

N

15
24
18

15
15
18

13
18
17

15
19

18

17
18
15

10
11
12

10
12
11

13
13
12

8.94212
62.509
26,4606

87.6019
134.261
227.695

.987997

2.90962£406

4.86492E+06 -

1136.53
2265.38
3391.19

1204.4)
2499.23
3782.62

1211.76
2479.33
3430. 53

1084.71
1984.,32
3231.65

1016.74
94.0572
298.606

91.2114
18,7215
46.7885

RANGE

W

10,3512
77.2202
33.4281

113.571

154,992
379.194

1.01723E+06

© 3.05955E+06

5.00472E+06

1408,25
2675.01
3858.95

1478.94
2763.417
4184.18

1346.17
2673.89
4179.68

1392.94
2791.7
4164.49

1370.51
131,773
412.194

109.971
22.3862
54,3115

REPORTED VALUE

96.1
149
329

"~ 1,014E+06
3.047E+06
5.04E+06 ki

1280
12390
3430

1330
2600
3840

1320
2580
3790

1200
2690
3740 R

1166.9
119.7
355

100
19.3
52.4

ELEC

ELEC

TITR

ELEC.

SPEC







