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ANALYSES OF ROCK AND STREAM-SEDIMENT SAMPLES FROM THE 

SWUM B-5 QUADRAUGLE , ALASKA 

Allen L. Clark ,  David A .  Brew, Donald A. Grybeck, 

and Raymond Wehr 

INTRODUCTION 

. A n a l y t i c a l ' d a t a  f o r  39 rock  and 23 stream-sediment samples from 
the Sumdum B-5 , 1:63,360 scale  quadrangle  are presented i n  t h i s  r e p o r t ,  
t o g e t h e r  w i t h  a s t a t i s t i c a l  t rea tment  of t h e  data. The samples  were 
c o l l e c t e d  i n  1969 as p a r t  of t h e  Heavy Metals  Program of the  U.S. 
Geologica l  Survey. 

The most comprehensive d i s c u s s i o n  of t h e  geology of t h e  s tudy  a r e a  
is a r e p o r t  by A.  F. Buddington and Theodore Chapin (1929). Known 
m e t a l l i f e r o u s  l o d e s  of the a r e a  a r e  descr ibed  and a d d i t i o n a l  r e f e r e n c e s  
t o  specific a r e a s  a r e  given by Berg and Cobb (1967). Addi t iona l  d a t a  
i s  g iven  i n  r e p o r t s  by Herber t  and Race (1964) and Alaska Department of 
Mines (1950). Supplemental p u b l i c a t i o n s  are being prepared on the 
g e n e r a l  geology and mineral occur rences  of t h e  s tudy  a r e a .  

Procedures and treatment of data 

Standard procedures  were followed i n  the collection and prepara- 
t ion of samples.  

I 
I Rock samples a r e  p r i m a r i l y  g rab  samples from minera l  occurrences 

i and ou tc rops .  They w e r e  chosen f o r  a n a l y s i s  t o  provide d a t a  on back- 

I ground, because t hey  were i n  the a r e a  of mine ra l  occur rences  or  stream- 
sediment anomal ies ,  because they were s t r o n g l y  i r o n  s t a i n e d ,  o r  con- 

! tained visible s u l f i d e s .  

. J Stream-sediment samples were g e n e r a l l y  c o l l e c t e d  from the  a c t i v e  
. stream channel; where t h i s  was not poss ib le ,  samples were c o l l e c t e d  

from bank o r  t e r r a c e  d e p o s i t s  ad j acen t  t o  t h e  channel. 

Rock samples were crushed and pulver ized  and the  minus 80 mesh 
f r a c t i o n  analyzed.  Stream-sediment samples were d r i e d ,  s i eved ,  and the 
minus 80 mesh f r a c t i o n  analyzed.  The minus 80 mesh f r a c t i o n s  of the 



samples were analyzed fo r  30 elements  by the s ix - s t ep  s e m i q u a n t i t a t i v e  
1 / spec t rog raph ic  method and f o r  gold by t h e  atomic absorption method., 

The spec t rog raph ic  ana lyses  were r epo r t ed  i n  percentage  ( p c t )  o r  
par t s  per  m i l l i o n  (ppm) t o  t h e  n e a r e s t  number i n  t h e  series 1.0,  0.7, 
0.5, 0.3, 0.2,  0.15, 0 .1,  e tc .  The p r e c i s i o n  of a r epo r t ed  va lue  is 
approximately p l u s  100 percent  or minus 50 percent .  Analyses f o r  go ld  
by t h e  atomic a b s o r p t i o n  method are accu ra t e  t o  + 100 percent .  Minimum 
limits of de t e rmina t ion  f o r  each element a r e  on page 4 Semi- - q u a n t i t a t i v e  spec t rog raph ic  a n a l y s e s  were done by K. J. Curry and atomic 

, a b s o r p t i o n  a n a l y s e s  were done by R. L. Mil ler ,  R .  B .  Tripp,  H.  D .  King, 
and A .  L. Meier . 

Locations of t h e  rock  and stream-sediment samples are shown on 
Plate 1. Rock sample d e s c r i p t i o n s  are g iven  i n  t a b l e  1 and rock sample 
a n a l y s e s  a r e  t a b u l a t e d  i n  t a b l e  2 and stream-sediment.analyses are 
t a b u l a t e d  i n  t a b l e  3 .  

The r e s u l t s  of t h e  ana lyses  of t h e  rock and stream-sediment ana lyses  
have been processed by means of a computer program known as GEOSUM and 

lare presented  i n  t a b l e s  2 and 3. The GEOSUM program is  designed 
p r i m a r i l y  f o r  summarizing and t a b u l a t i n g  geochemical da ta - -espec ia l ly  
data from s e m i q u a n t i t a t i v e  spec t rog raph ic  ana lyses  (conionly r e f e r r e d  
t o  as  six-step spec t rog raph ic  ana lyses )  by the  l a b o r a t o r i e s  of t h e  U.S. 
Geolog ica l  Survey. 

The program ou tpu t  c o n s i s t s  o f :  (a) a t a b u l a t i o n  of the data, (b) 
his tograms and cumulat ive frequency d i s t r i b u t i o n s  f o r  a l l  elements except 
t ungs t en ,  and ( c )  a s t a t i s t i c a l  summary which inc ludes  geometr ic  means 
and geometr ic  d e v i a t i o n s ,  

!-'Analyses f o r  29 elements  by s e m i q u a n t i t a t i v e  ana lyses  and for gold by 
atomic a b s o r p t i o n  a r e  g iven  i n  t h e  t a b l e s .  Semiquant i ta t ive  ana lyses  
for  gold  are omi t ted .  



. . 
Table 1.--Qescript ion of rock ,  vein, and a l t e r e d  zone samples from the 

Sumdum B-5 quadrangle.  (All samples a r e  of r e p r e s e n t a t i v e  
material.) Sample l o c a l i t i e s  are shown by sample number 
plotted on the accompanying map, P l a t e  1. 

Sample D e s c r i p t i o n  

Quartz vein with s p h a l e r i t e  
Quartz v e i n  w i t h  s p h a l e r i t e  
I ron-s  t ained quartz vein 
I ron-s ta ined  qua r t z  v e i n  
I ron-s ta ined  quartz vein 
Silicified pyri t i c  a r g i l l i t e  
P y r i t i c  qua r t z  v e i n  
P y r i t i c  q u a r t z  v e i n  
T e t r a h e d r i t e ( ? )  bearing quartz v e i n  
T e t r a h e d r i t e ( ? )  bear ing  qua r t z  v e i n  
Muscovite b i o t i t e  s c h i s t  , 

B i o t i t e  hornblende greenschist 
B i o t i t e  s c h i s t  
Phyllite 
Alaskite dike 
Greenschis t  
A p l i t e  d i k e  
Greens tone  
B i o t i t e  hornblende greens tone  
Marble 
I ron-s ta ined  b i o t i t e  s c h i s t  
A l a s k i t e  d i k e  
B i o t i t e  hornblende greens tone  
B i o t i t e  s c h i s t  
B i o t i t e  f e l d s p a r  hornblende g n e i s s  
Biotite c h l o r i t e  hornblende s c h i s t  
B i o t i t e  c h l o r i t e  ho r~ lb l ende  s c h i s t  
Biotite s c h i s t  
B i o t i t e  s c h i s t  
Quartz v e i n  
B i o t i t e  s c h i s t  
P y r i t i c  q u a r t z  vein 
Micaceous quartz s c h i s t  
B i o t i t e  garnet hornblende g n e i s s  
Greenschist 
I ron-s ta ined  micaceous qua r t z  schist 
Ir on-stained quar tz  v e i n  

'Graywacke 
Greenstone 

L'All number 1 samples were c o l l e c t e d  from t h e  K6D Mine. 



Explanation of Tables' .2 and 3 

Analytical results from rock and stream-sediment: samples are ~ i v e n  
i n  Tables 2 a n d 3 a s  analytical values such as  7.0000 ppm, 10.0000 per- 

9 

, cent, etc . ,  or as qua l i f i ed  values expressed a s  a letter. These letter I 
codes are N = not detected, L = l e s s  than speci f ied limit of detection,  
G = greater than value shown, B = no data, H = interference. The term 
T = trace, but does not occur i n  these data. Note that the right-most 
zero digits for  each analytical value  may or may not b e  s ign i f i cant .  - The speci f ied limits of detection are as fo l lows:  I 

I 

Specified limits of detection 

FE PCC MG PCT CA PCT TI PCT MN PPM AG PPM 

AS PPM AU PPM B PPM BA PPM BE PPM BL PPM 

CO PPM CR PPM CU PPM LA PPM MO PP31 NB PFW 

NI PPN PB PPM SB PPM SC PPM SN PPX SR PPM 

2.00000 10.00000 0.50000 5.00000 10.00000 50.00000 

V PPM W PPM Y PPM ZN PPM ZR PP?I 

5.00000 50.00000 5.00000 25.00000 10.00000 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey are  reported as  geometric midpoints (1.0, 0 . 7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geometric backets having the boundaries 1.2, 0.83,  
0.56,  0.38, 0.26, 0.18, 0.12, 0.083, etc. The frequency distributions 

. , and histograms are on logarithmic scales and are computed using these 
brackets as class intervals, f o r  example: 

Reported value (ppm) - L i m i t s  



On the histograms decimal  numbers a r e  shown a s  powers of 10, f o r  example: 

7 .OE-01 means 7.0 x LO-' or 0.7 

7.OE 00 means 7.0 x 10' o r  7.0 

7.OE 0 1  means 7.0 x lo1 or 70.0 

7.OE 02 means 7.0 x lo2 or 700.0 

'7.0~ 03 means 7.0 x lo3 o r  7,000.0 

The his tograms a r e  cons t ruc t ed  of X ' s ,  each of which r e p r e s e n t s  
- 1 pe rcen t  of t h e  t o t a l  number (309) of samples. 

The his tograms and t h e  s t a t i s t i c s  g iven  below them are der ived  
only from d a t a  v a l u e s  w i t h i n  t h e  ranges  of a n a l y t i c a l  de te rmina t ion  
( "ana ly t i ca l  va lues") .  The his tograms a r e ,  t h e r e f o r e ,  incomplete,  and 
the s t a t i s t i c s  a r e  b iased  i f  d a t a  va lues  q u a l i f i e d  wi th  N, L,  C ,  T ,  o r  
H codes are presen t .  (See the histogram and s t a t i s t i c s  below it f o r  
t i n ,  which are c a l c u l a t e d  from only one sample.) S t a t i s t i c a l  e s t ima te s  
that are unbiased i n  t h i s  regard  a r e  given a t  t h e  end of Table 1. The 
geometr ic  means i s  t h e  a n t i l o g a r i t h m  of the a r i t h m e t i c  mean of the l o g s  
of the ana lyses  and an  e s t ima te  of " c e n t r a l  tendency," o r  of a charac- 
t e r i s t i c  value;. of a frequency d i s t r i b u t i o n  t h a t  is  approximately 
symmetr ical  on a  l og  s c a l e ,  and i s  t h e r e f o r e  u s e f u l  f o r  c h a r a c t e r i z i n g  
many geochemical d i s t r i b u t i o n s .  The geometric mean i s  no t  an e s t k c a t e  
of geochemical abundance. The geometric d e v i a t i o n  i s  t h e  an t i l oga r i t hm 
of t h e  s t anda rd  d e v i a t i o n  of t h e  l ogs  of the analyses .  See USGS Profes-  
sional Paper 574-B f o r  f u r t h e r  d i scuss ion  and USGS Bulletin 1147E, 
p. 20-23, f o r  f u r t h e r  d i s c u s s i o n  and exp lana t ion  of geometric dev ia t ion .  

I n  the computations performed t o  produce t h e  s t a t i s t i c a l  summary at the 
end of Tables 2 and 3 .  a l l  e lements  a re  ignored where one o r  more of t h e  
u n q u a l i f i e d  d a t a  va lues  i s  l e s s  than the a n a l y t i c a l  l i m i t  of d e t e c t i o n  
s p e c i f i e d  on inpu t  o r  where any data va lues  a r e  q u a l i f i e d  wi th  t h e  G 
( g r e a t e r  than)  code. Data v a l u e s  q u a l i f i e d  r ~ i t h  B o r  H are no t  used i n  
the computations.  Where none of t h e  d a t a  va lues  f o r  a n  element a r e  
qualified t h e  mean and d e v i a t i o n  should be t h e  same as those  given i n  
the preceding s e c t i o n .  Where d a t a  a r e  q u a l i f i e d  wi th  the codes N ,  L, 
ar T,  t h e  e s t ima te s  of geometric mean and deviation a r e  based on a method 
by A.  J. Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The a p p l i c a t i o n  of 
t h i s  method of geochemical problems i s  desc r ibed  i n  USGS P ro fes s iona l  I Paper 574-8. The e s t i m a t e s  a r e  unbiased i n  a s t r i c t  sense  only where 
the data are de r ived  from a lognormal parent popula t ion ,  but  experiments 
have shown that l a r g e  d e p a r t u r e s  from t h i s  requirement may not g r e a t l y  
i n v a l i d a t e  the r e s u l t s .  Acceptance and .use  of t h e  estimates, however, 
is the r e s p o n s i b i l i t y  of the i n d i v i d u a l .  
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ShMPLE 
AK0773 
A K D 7  74 
AK0775 
AK0777 
AKD778 
AK0779 
AKD780 
AK0781 
AKD782 
AK0703 
AHG746 
AM6737 
AMG 7 3 5 
AHG736 
AMG733  
AH6734 
AHG741 
AMG742 
AHG740 
AM6743 
AM6744 
AM6738 
A M G 7 3 9  
AMG745 
AK0407 
AKD404 
AKD4fO 
AHG696  
A M G 6 9 7  
AMG690 
AMG699 
A M G 7 0 0  
A M G 7 0 1  
AHG702 
AHG703 
A H G 7 0 4  
AMG705  
AHGTOb 
AMG707 

SUMDUH 0-5 ROCK SaHPLES 

AU PPM 
0.0200L 
0.0200L 
0 -  5000  
0.5000 . 
0 -  5000 
0.0200L 
0.2000 
0- 7000 
0.3000 
0.1000 
0 ~ 0 2 0 0 L  
0-02OOL 
0.0200L 
0.0200L 
0.0200L 
O.02OOt 
0.0200L 
0. OZOOL 
0- OZOOL 
0.0200L 
0. OZOOL 
0. O Z O O L  
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0. OZOOL 
0.0200t  
0.0200L 
0.0200L 
0-OZOOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
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FREQUENCY TABLE FOR COLUMN 2 ( MG PCT 1 

L I M I T S  
LOWER - UPPER 

1.8E-02 - 2.6E-02 
2obE-02 - 3.8E-02 
3 .BE-02-  5.6E-02 
5,bE-02 - B.3E-02 
8-3E-02  - 1.2E-01 
1 0 2 E - 0 1  - 1-BE-01 
1,BE-01 - 2.6E-01 
2.6E-01 - 3.8E-01 
3.0E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
803E-01 - 1.2E 00 
1.2E 00 - 1.8E 00 
1 . 8 E 0 0 -  2 . 6 E 0 0  
2 . 6 E 0 0 -  3 . 8 E 0 0  
3 . 0 E 0 0 -  5 . 6 E 0 0  
5 . b E 0 0 -  8.3E00 
893E 00 - 112E 0 1  

F R E Q  f R E Q  
CUM 

1 1 
1 2 
0 2 
4 6 
0 b 
3 9 
1 1 0  
3 1 3  
1 1 4  
b 20 
2 22 
7 29 
1 3 0  
2 3 2  
1 33 
5 38 
1 39 

HISTOGRAM FOR COLUMN 2 ( MG P C 1  1 

2.OE-02 X X X  

3.OE-02 X X X  

5.OE-02 

7.OE-02 X X X X X X X X X X  

C.r 
w 1.OE-01 

'L 

1.5E-01 X X X X X X X X  

2.OE-Ol X X X  

3.OE-OI X X X X X X X X  

5.05-01 X X X  

7.OE-01 X X X X X X X X X X X X X X X  

1.OE 0 0  X X X X X  

1 - 5 E  00 X X X X X X X X X X X X X X X X X X  

2.0E 00 X X X  

3.OE 00 X X X X X  

5-OE 0 0  X X X  

I.OE 0 0  X X X X X X X X X X X X X  

1.OE 01 X X X  

PERCENT 
FREQ 

2 56 
2 . 5 6  
0.0 

10.26 
0.0 
7.69 
2.56 
7.69 
2 - 5 6  

15.38 
5.13 

17.95 
2.56 
5.13 
2.56 

12 -82  
2.56 

PERCENT 
FREQ cun 

2.56 
5.13 
5.13 

1 5 - 3 6  
15. 38 
23.08 
25.64 
33.33 
35.90 
5 1 - 2 8  
56 .41  
74.36 
76-92 
82.05 
8 4 - 6 2  
97.44 

100.00 

ANALYTICAL 
G . VALUES 



M A X I M U M  = 1.00000E 01 
L 

M I N I M U M  = 2 . 0 0 0 0 0 ~ - 0 2  

C GEOHETRIC MEAN = 7.27057E-01 

GEONETRIC DEVIATION a 5.13734E 00 



FREQUENCY TABLE FOR COLUMN 3 1 C A  P G T  1 

L I M I T S  
LOWER - UPPER 

3.8E-02 - 5-SE-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-0 1 
1.2E-01 - 1.8E-01 
1 - B E - 0 1 -  2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01-  5.6E-01 
5.6E-01 - B.3E-01 
8.3E-01 1 - 2 E  00 
1.2E 00 - 1.8E 0 0  
1.8E 0 0  - 2.6E 00 
2-6E 0 0  - 3.8E 0 0  
3 - 8 E 0 0 -  5 . 6 E 0 0  
5.6E 0 0  - 8 - 3 E  00 

FREQ FREQ 
CUM 

0 0 
1 1 
1 2 
1 3 
0 3 
1 4 
4 8 
5 13 
7 20 
2 2 2  
1 23  
2 2 s  
5 30 
7 37 

HISTOGRAM FOR COLUMN 3 ( CA PCT 1 

7.OE-02 X X X  

1.OE-01 X X X  

1 0 5 E - 0 1  X X X  

2.OE-01 

3.OE-01 X X X  

CII 
S*OE-01 X X X X X X X X X X  

i: rPI 7.OE-01 X X X X X X X X X X X X X  

1.OE 00 X X X X X X X X X X X X X X X X X X  

1.5E 00 X X X X X  

2.0E 00 X X X  

3.QE 00 X X X X X  

5-OE 0 0  X X X X X X X X X X X X X  

7-OE 0 0  X X X X X X X X X X X X X X X X X X  

0.0 5.13 
c 

MAXIMUM = 7 - 0 0 0 0 0 E  0 0  

r MINIHUM = 7.00000E-02 

PERCENT 
FREP 

0.0 
2.56 
2.56 
2-56 
0 - 0  
2 - 5 6  

1 0 - 2 6  
12.82 
17.95 

50 13 
2 - 5 6  
5.13 

1 2 - 8 2  
17.95 

PERCENT 
FREQ CUM 

0.0 
2.56 
5- 13 
7.59 
7.69 

10.26 
20.5i 
33.33 
51.28 
56-41 
58.97 
64.10 
76.92 
94.87 

bNhLYT l G A L  
B T G VALUES 
0 0 0 37 

0.0 0.0 

GEOMETRIC HEAN = 1.41145E 0 0  
: c- 

G E O M E T R I C  D E V I A T I O N  s 3.56971E 00 



FREQUENCY T A B L E  FOR COLUMN 4 i T l  PCT ) 

L I M I T S  
LOWER - UPPER 

i 0 8 E - 0 3  - 2.6E-03 
2.6E-03 - 3.8E-03 
3.8E-03 - 50 6E-03 
5.6E-03 - 8.3E-03 
8.3E-03 - 1 - 2 E - 0 2  
1.2E-02 - 1.8E-02 
1.8E-02 - 2.6E-02 
2.6E-02 - 30 BE-02 
3-8E-02 - 5.6E-02 
5.6E-02 - 8o3E-02 
8 .X -02  - 1 - 2 E - 0 1  
1.2E-01 - 1.8E-01 
1.8E-01 - 2 - 6 E - 0 1  
2.6E-01 - 398E-01 
3-8E-01 - 5 - 6 E - 0 1  
5 -6E-01  - 8-3E-01  
8 -3E-01  - 1.2E 00 

FREQ FREQ PERCENT 
C U M  FREQ 

0 0 0.0 
0 0 0.0 
1 1 2.56 
1 2 2. 56 
0 2 0.0 
1 3 2.56 
0 3 0.0 
5 8 12.82 
1 9 2 - 5 6  
1 10 2.56 
0 10 0.0 
2 1 2  5.13 
3 1 5  7.69 
4 . 1 9  10.26 

10 2 9  25 -64  
5 34 . 12.82 
3 37 7 - 6 9  

HISTOGRAM FOR COLUMN 4 I T I  PCT 1 

5.OE-03 XXX 

7 - O E - 0 3  XXX 

1 .OE-02 

l.5E-02 X X X  

2 - O E - 0 2  

3-OE-02 X X X X X X X X X X X X X  

5mOE-02 X X X  

7.OE-02 X X X  

10OE-01 

1.5E-01 X X X X X  

2-OE-01 X X X X X X X X  

3-OE-01 X X X X X X X X X X  

5.OE-01 X X X X X X X X X X X X X X X X X X X X X X X X X X  

7 0 0 E - 0 1  X X X X X X X X X X X X X  

1.OE 00 X X X X X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 
2 - 5 6  
5.13 
5 - 1 3  
7 - 6 9 ,  
7.69 

20.51 
23-06 ' 

2 5 - 6 4  
2 5 - 6 4  
30.77 
3 8 - 4 6  
48.72 
76-36 
0 7 - 1 8  
9 4 - 8 7  

ANALYTICAL 
0 T G . VALUES 
0 0 i 37 

0.0 2.56 

1 M A X I M U M  = 1.00000E 0 0  
a 
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1 FREQUENCY T A H L E  F O R  COLUMN b ( AS PPM 1 ' C 
LIMITS FREQ FREQ PERCENT 

LUWER - UPPER CUM F REQ 
3.8E-01 - 5.6E-01 0 0 0.0 
5 . 6 ~ 0 1  - 8.3~-01 1 1 2 5 6  
8.3E-01 - 1.2E 00 1 2 2.56 

:+- - 1.2E 00 - 1*BE 00 0 2 0.0 
1 . 8 E 0 0 -  2.6E00 2 4 5 -  13 
2 . b E 0 0 -  3 . 8 E 0 0  4 8 10.26 
3 . 8 E 0 0 -  5 . 6 E 0 0  1 9 2 .56  
5.6E 00 - 8.3E 00 1 10 2.56 

. 
HISTOGRAM FOR COLUMN b L AG PPM 1 

7.OE-01 X X X  

1.OE 00 XXX 

1.5E 00 

2.OE 00 X X X X X  

3.OE 00 XXXXXXXXXX 

5.OE 00 XXX 

1- 7,OE 00 X X X  

M I N I M U M  = 7.00000E-01 

GEOMETRIC MEAN = 2.45454E 00 

PERCENT 
FREQ CUM 

0 . 0 
2 - 5 6  
5.13 
5-13 
10.26 
2 0 - 5 1  
23 .08  
25-64 , 

hNALYTICAL 
8 T G VALUES 
0 0 0 10 

0.0 0.0 

GEOMETRIC DEVIATION = l r 9 8 4 8 4 E  00 
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FREQUENCY TABLE FOR COLUMN 12 I B I  PPH 
r 

LIMITS FREO FREQ PERCENT PERCENT 
LOWER - UPPER CUF: FREQ FREQ CUM 

%- ANALYTiCAL 
N L H 0 T G VALUES 

C 39 0 0 0 0 0 0 
*a*** 0.0 0.0 0.0 

M A X I M U M  -9.99900E 48 

MLNlMUM 9.99900E 48 

GEOMETRIC MEAN 9.99900E 48 

c GEOMETRIC O E V I A T I O N  = 9.99900E 48  



FREQUENCY TABLE FOR COLUMN 13 ( CO PPM 1 
r 

LIMlTS FREQ FRfQ PERCENT PERCENT 
LOWER - UPPER CUM f R E Q  FREP CUM 

1 - 6 t  01 - 2.6E 01 0 0 0.0 0.0 
2.6E 01 - 3.8E 01 1 1 2 56 2.56 

I - - -  - 
H I S T O G R A M  F O R  COLUMN 13 t CO PPM 1 

- 3.OE OL X X X  

ANALYTICAL 
- td L H 3 T G VALUES 

38 0 0 0 0 '0 1 
97.44 0.0 0.0 0.0 

M A X I M U M  = 3.00000E 01  

GEOMETRIC MEAN = 3*00000E OI 

GEOMETRIC DEVIATIDk s 9.99900E 48 
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- 5 -C  P - --- -- - - 2 

FREQUENCY TABLE FOR COLUMN 1 5  t CR PPH 1 
i- 

L I H  I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM F REQ 

- 3 . 8 E 0 0 -  5 . b E 0 0  0 0 0.0 
5.6E 00 - 8.3E 00 0 0 0.0 
8.3E 0 0  - 102E 0 1  6 b 15.38 

- 1.2E 0 1  - 1-8E 0 1  5 1 1  12-82 
1.8E 01 - 2.6E 01 0 11 0.0 

<. 
206E 01 - 3.8E 0 1  3 1 4  7-69 

t 3 - 8 E  01 - 5.6E 01 7 2 1  1 7 - 9 5  
5 0 6 f  0 1  - R.3E 01 3 2 4  7 - 6 9  

P. 

8.3E 01 - 1.2E 0 2  0 24 0.0 
i. 1 -2E  02 - 1.8E 0 2  1 . 25  2.56 

1.8E 0 2  - 2.6E 02 2 27 5.13 

.- 2-6E 0 2  - 3.8E 02 2 29 5 - 1 3  
3.8E 02 - 5.bE 02 0 29 0.0 
5.6E 02 - 8.3f 0 2  3 32 7- 69 

,-. 8 . 3 E 0 2 -  1 . 2 E 0 3  1 33 2-56 
., 1-2E 03 - 1.8E 03 1 34 2 -56  

'- HISTOGRAM FOR COLUMN 1 5  ( CR PPH 

1.OE 01 X X X X X X X X X X X X X X X  

1.5E OL XXXXXXXXXXXXX 

3 - O E  01 X X X X X X X X  

N 5.OE 01 X X X X X X X X X X X X X X X X X X  

4 
7.OE 01 X X X X X X X X  

1.5E 0 2  X X X  

ZlOE 0 2  XXXXX 

3 o O E  02 XXXXX 

5.OE 02 

- . . .- 7. Of 02 X X X X X K X X  

1 o O E  03 XXX 

1.5E 03 X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 . 

15.38 
28.21 
28.21 . 
3 5  -90 
5 3 - 6 5  
61-54  
6k.54 
64.10 
69 2 3 
74.36 
74  36 
82.05 
84.62 
87- 1 8  

ANALYTICAL 
H 8 T G . VhLUES 
0 0 0 0 3 4 

0.0 0.0 





FREOUENCY TABLE FOR COLUMN 16  1 CU PPM 1 

L I H I T S  FREQ FREQ 
LOWER - UPPER CUM 

3.8E 00 - 5-6E 00 1 I 
5.bE 00 - 8.3E 00 1 2 
B . 3 E  0 0  1.2E 01 1 3 
1.2E 01 - 1*BE 0 1  2 5 
1,BE 01 - 2.6E 01 1 6 
2.6E 01 - 3.8E 01 b 12 
3 . 8 E 0 1 - '  5 - 6 E 0 1  2 14 
5obE 01 - 0.3E 01 7 21 
8 . 3 E 0 1 -  1 .2E02  1 22 
1 . 2 E 0 2 -  1.8E02 2 2 4 .  
1.8E 02 - 2.6E 02 0 24 
2 . 6 E 0 2 -  3.8E02 0 24 
3.8E 02 - 5.6E 02 2 26 
5 .61502-  0.3E02 0 26 
8.3E 02 - 1 . Z E  0 3  0 2 6  
1.2E 03 - ' 1.8E 03 0 26 
1 -BE  03 - 2.6E 03 0 26 
2.6E 03 - 3m8E 03 1 2 1  

HISTOGRhM FOR COLUMN 16 ( CU PPH 1 

500E 00 X X X  

7.OE 00 X X X  

1.OE 01 X X X  

ra 1.5E 0 1  X X X X X  
CD 

2.OE 0 1  X X X  

3.OE 01 X X X X X X X X X X X X X X X  

5.OE 01 X X X X X  

7-OE 01 X X X X X X X X X X X X X X X X X X  

1.0E 02 X X X  

105E 02 X X X X X  

2 . O E  02 

3 . O E  02 

5.OE 02 X X X X X  

7.OE 02 

10OE 03 

1 - 5 E  03 

2.OE 0 3  

3.OE 03 X X X  

PERCENT 
FREQ 

2.56 
2 56 
2.56 
5-13 
2.56 

15.38 
5.13 

17.95 
2 56 
5. 13 
0.0 
0.0 
5.13 
0.0 
0.0 
0.0 
0.0 
2.56 

PERCENT 
FREQ CUM 

2-56 
5-13 
7.69 

12.82 
15.38 
30.77 
35.90 
53-85 
56.41 
61.54 
61.54 
6 1 54 
66.67 
66-67 
66.67 
66.67 
66-67 
69.23 





L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREP CUM 

1.8E 01 - 2.6E 01 3 3 7 .69  7.69 

C H I S T U G R A M  FOR COLUMN 17 1 LA PPH 1 

,- 
2.OE 01 X X X X X X X X  - 

ANALYT LCAL 

7 
ti L H 0 T G VALUES 

30 b 0 0 0 0 3 
76- 92 1 5 - 3 8  0.0 0.0 

MINIMUM = 2.00000E 0 1  -. 

GEOMETRIC MEAN = 1-99999E 01 

GEOMETRIC D E V I A T I O N  = 1-00000E 00 



. I) 

FREQUENCY TABLE FOR COLUMN 18 I hO PPH ) 
l r 

L lMI T S  FREP FREQ 

..-. LOWER - UPPER C U P  
L 3 . 8 E 0 0 -  5 . 6 E 0 0  5 5 

5.6E 00 - 8 .3E 00 3 8 

-> 
8 . 3 E 0 0 -  1.2E01 0 8 

b. 1 . Z E 0 1 -  1 . 8 E 0 1  1 9 
1.8E 01  - 2.6E 01 0 9 
2.6E 01 - 3.8E 01 0 9 
3 - 8 E  01 - 5-6E 01 0 9 
5-6E 01 - 8.3E 01 I 10 

c. 
HISTOGRAM FOR COLUMN 18 ( MO PPH 1 

> i2 5.OE 00 XXXXXXXXXXXXX= 

- . 7.OE 00 XXXXXXXX 
, - 

1.OE 01 

1 - 5 E  01 XXX 

7-OE 01 X X X  

M A X I M U M  7.00000E 01 

M I N I M U M  = 5.00000E 00 

GEOMETRIC MEAN = 8.03771E 0 0  

GEOMETRIC D E V I A T I O N  = 2 - 3 0 2 1 6 E  00 

PERCENT 
F R E Q  
12.82 
7.69 
0.0 
2.56 
0.0 
0.0 
0.0 
2.56 

PERCENT 
FREQ CUM 

12-62 
20.51 
20.51 
2 3 - 0 8  
2  3.08 
2 3-06 
23.08 
25.64 

ANALYTICAL 
6 T G VALUES 
0 0 0 10 

0.0 0.0 



QP 

FREQUENCY TABLE FOR CULUHlY 19 ( 118 PPH 1 

L I M I T S  FREQ FREn PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM, 

8.3f 0 0  - 1e2E 0 1  15  1 5  38 .46  38-46 
1 - Z E  01 - 1-BE Oi 4 1 9  10.26 48.72 

.. . 
L 

HISTUGRAM F O R  COLUMN 19 NB PPM I 

2 1eOE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1 .5f  01  XXXXXXXXXX 

MINIMUM = 1.00000E 0 1  

GEOMETRIC MEAN = 1-08910E 01 

GEOMETRIC D E V I d T I O N  1.18515E 0 0  

ANALYTICAL 
8 T G VALUES 
0 0 0 19 

0.0 0 0 



'FREQUENCY TABLE FOR COLUMN 2 0  ( N I  

L I H I T S  
LOWER - UPPER 

3.8E 00 - 5 . b E  
506E 00 - 8.3E 
8.3E 0 0  - 1.2E 
1.2E 0 1  - 1.8E 
1 . 8 E 0 1 -  2.6E 
2.6E 01 - 3.8E 
3-8E 0 1  - 5.6E 
5 - 6 E 0 1 -  8.3E 
8.3E 01 - 1.2E 
1.ZE 02 - 1-BE 
I.8E 02 - 216E 
2.6E 02 - 308E 
3.0E 0 2  - 5.6E 
5.6E 0 2 -  8 .3E  
8 ~ 3 E  02 - 1.2E 
1 . Z E 0 3 -  1 - 8 E  
1mBE 03 - , 206E 
2.6E 03 - 3.8E 

FREQ F U E Q  
CUM 

00 1 I 
0 0  0 1 
0 1 2 3 
0 1 2 .  5 
0 1 5 10 
0 1 5 15 
0 1 1 16 
0 1 2 18 
02 b 2 4  
02 4 28 
02 1 29 
02  0 29 
0 2  1 3 0  
02 1 3 1  
03 0 3 1  
0 3  0 3 1  
03 0 3 1  
03 1 32 

HISTOGRAM FOR COLUMN 20 ( NI P P M  I 

5.OE 0 0  X X X  

1.OE 01 X X X X X  

I 1.SE 01 X X X X X  

I 2.0E 0 1  X X X X X X X X X X X X X  

3.OE 0 1  X X X X X X X X X X X X X  

5.OE Oi X X X  

7-OE 01 X X X X X  

1. OE 0 2  X X X X X X X X X X X X X X X  

1.SE 02 X X X X X X X X X X  

~: 
2.OE 02 X X X  

I L 

5.OE 02 X X X  

7 . O E  0 2  X X X  

l . O E  03 

l r 5 E  03 

2.OE 03 

PPM 

PERCENT 
FREO 

2 - 5 6  
0 - 0  
5.13 
5.13 

12.82 
12-62 

2.56 
5 - 1 3  
15- 3 8  
10.26 

2 . 5 6  
0.0 
2 .56  
2 .56  
0.0 
0.0 
0.0 
2.56 

PERCENT 
FREP CUM 

2 . 5 6  
2 5 5  
7.69 
12.82 
2 5.64 
38 .46  
41.Q3 
46.15 
61.54 
71.79 
74.36 
74.36 
76.92 
79.49 
79.49 
79 49 
79.49 
82.05 

3.OE 03 X X X  
-a 
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FHEUUENCY. TABLE FOR COLUMN 2 2  ( S B  PPH 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM F R E Q  FREO CUM 

8 0 3 E  01 - 1.2E 0 2  I 1 2.56 2 - 5 6  
1 0 2 E  02 - 1.8E 0 2  I 2 2 .56  5.13 

c. 
HlSTOGRAH FOR COLUMN 22 1 SB PPH 1 

1 

$ 0  1.OE 0 2  X X X  

1.5E 0 2  X X X  
C 

ANALYTICAL 
-- N t H B T G VALUES 

34 1 0 0 0 2 2 
87.18 2 . 5 6  0.0 55-13 

HAXIHUH = 1.50000E 02 

MINIMUM 1 .00000E  02  

GEORETRIC MEAN = 1 .22474E  02 

GEOMETRIC D E V I A T I O N  1 .33202E 00 



FREQUENCY TdBLE FOR COLUMN 2 3  ( SC 
r' 

L I H I  TS F R E Q  FREC! 
LUYER - UPPER C UH 

3 -8E  00 - 5-6E 00 1 1 
5 . 6 E 0 0 -  8 . 3 1 5 0 0  1 2 

,- 
8 .3E  00 - 1.2E 01 3 5 

% ,  - 1 0 2 E  OI - 1.BE 01 8 1 3  . 
1 . 8 E  01 - 2.6E 01  3 16 

CI 
2.6f 01 - 3 0 8 E  0 1  b 2 2  

tl 3-BE 01 - 5.6E 01 1 23 

, c  H f S T O G R A H  F O R  COLUMN 23 1 SC PPH 1 

5.OE 00 XXX 
r 

7.OE 00 XXX 

1 0 0 E  01 XXXXXXXX 

l o 5 E  01 XXXXXXXXXXXXXXXXXXXXX 

2 c O E  0 1  XXXXXXXX 

3.OE 01 XXXXXXXXXXXXXXX 

W 5.OE 01 XXX 
Q3 

M A X I M U M  s 5-00000E 01 

MINIMUM = 5.00000E 00 

GEOMETRIC M E A N  = 1 .72006E 01  

GEOMETRIC D E V I A T I O N  = 1-71714E 00 

PPM I 

PERCENT 
F R E Q  

2 .56  
2 - 5 6  
7.69 

20151 
7 69 

1 5 - 3 0  
2 - 5 6  

PERCENT 
FREQ CUM 

2 - 5 6  
5-13 

1 2 . 8 2  
33.33 
4 1 - 0 3  
56-41 
58.97 

A N A L Y T I C A L  
8 T G VALUES 
0 0 0 23 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 24 ( SN P P H  1 i 
L I H  I TS FREQ FREQ PERCENT PERCENT 

LOWER - UPPER CUM FREQ FREQ CUM 

A N A L Y T I C A L  
N L H 8 T G VALUES 

3 9  0 0 0 0 0 0 * **** 0.0 0.0 0 a 0 

< .- HAXIHUN = -9.99900E 48 

MINIHUH = 9a99900E 46 
, c 
I G E O M E T R I C  MEAN = 9099900E 48 

G E O M E T R I C  D E V I A T I O N  = 9.99900E 48 



FREQUENCY TABLE f O R  COLUMN 25 ( SR PPM 1 
r 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

8 - 3 E  DL - 1-2E 0 2  4 4 1 0 . 2 6  
1 - 2 E  02 - 1.8E 0 2  4 8 10.26 
1.8E 02 - 2.6E 02 5 13 12-82 <- 2 - 6 E  02 - 3 - 8 f  02 9 22 23- 08 
3.8E 02  - 5.6E 02 5 2 7  1 2 . 8 2  
5 - 6 E  0 2  - 8.3E 0 2  2 29 5.13 - 6.3E 02 - 1 - 2 E  03 2 31 5. 13 

PERCENT 
f R E Q  CUM 

10 r 26 
2 0 r S 1  
33 33 
56-61 
69.23 
74 36  
79.49 

c HISTOGRAM FOR COLUMN 25 1 SR PPH ) 

1 - O E  0 2  X X X X X X X X X X  
r 

1.5E 02 X X X X X X X X X X  

2 0 O E  02  X X X X X X X X X X X X X  

3.OE 02  X X X X X X X X X X X X X X X X X X X X W  

5.OE 02 X X X X K X X X X X X X X  

7 . O E  02 X X X X X  
I 

, 1.OE 03  X X X X X  

m ANALYT l C A L  
0 i 4  L H B T 6 VALUES 

o a o o o o 3 1 
0 • 0 20.51 0.0 0.0 

M A X I M U M  = 1 . 0 0 0 0 0 E  03 

7- 

M I N I M U M  I - O O O O O E  0 2  

GEOHETRIC MEAN * 2 . 7 6 4 1 6 E  0 2  

GEOMETRIC DEVT hTION = 1 e93177f 00 



FREQUENCY T A B L E  FOR COLUMN 2 6  ( V P P M  1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUH F R E Q  

8.3E 00 - 1.2E 0 1  1 1 2 5 6  
1.ZE 01 - 1.BE 01 4 5 ' lo. 26 
1.8E 0 1  - 2.6E 0 1  3 8 7 -69  
2.6E 0 1  - 3.8E 0 1  5 1 3  12.82 
3.8E 0 1  - 5.6E 01 3 16 7.69 
5-6E 0 1  - 8.3E 01 1 17 2 - 5 6  
8-3E 01 - . 1.2E 0 2  2 1 9  . 5 -13  
1 -2E  0 2  - 1.8f 02 3 2 2  7 .69  
1 - 8 E  0 2  - 2.6E 02 5  27 12.82 
2.6E 0 2  - 3.8E 02 11 38 28.21 
3 -8E  0 2  - 5.6E 02 0 38 0.0 
5 - b E 0 2 -  8.3E02 0 38 0.0 
8 . 3 E 0 2 -  1 . 2 E 0 3  1 39 2.56 

PERCENT 
FREQ CUM 

2.56 
12.82 
20.51 
33.33 
41.03 
43.59 
48 72 
56.41 
69.23 
97.44 
97.44 
97.44 

100.00 

HISTOGRAM FOR COLUMN 2 6  t V PPH 1 

1.OE 0 1  X X X  

1.SE 0 1  X X X X X X X X X X  

2.0E 01 X X X X X X X X  

3.OE -01 X X X X X X X X X X X X X  

5,OE 0 1  X X X X X X X X  

7.OE 01 X X X  
Ih 
F 1.0E 0 2  X X X X X  

1.SE 0 2  X X X X X X X X  

2.0E 0 2  X X X X X X X X X X X X X  

3.OE 02  X K X X X X X X X X X X X X X X X X X X X X X X X X X X  

7.OE 02 

I-OE 03 X X X  

ANALYTICAL 
H B T G VALUES 
0 0 0 0 ' 39 

0.0 0.0 

MAXIMUM = 1.00000E 03 

GEOMErRlC MEAN 3 '9 .00059E 01 

GEOMETRIC-DEVIATION = 3.41538E 00 



FREQUENCY TABLE FOR COLUMN 27 1 W PPM 1 

I. 1 M I  T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYTICAL 
N L H 0 T G VALUES 

39 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

MAXIMUM = -9.99900E 48 

GEOMETRIC OEVIhTION = 9.99900E 48 





FREQUENCY TABLE FOR COLUMN 2 9  ( ZN PPM 1 

LIMITS FREQ F R E C  PERCENT 
LOWER - UPPER CUM FREQ 

1 . 8 E 0 2 -  2 . 6 E 0 2  1 1 2.56 
2.6E 0 2  - 3.8E 02 2 3 5 . 1 3  
3 . 8 E 0 2 -  5 - 6 E 0 2  1 4 2 . 5 6  
5 . b E 0 2 -  8 - 3 E 0 2  5 9 12-82 
8.3E 02  - 1.2E 03 3 12 7 .69 
1.2E 0 3  - 1.8E 0 3  0 12 0 . 0  
1.8E 0 3  - 2.6E 0 3  0 1 2  0.0 
2.6E 03  - 3.8E 0 3  0 1 2  0.0 
3.BE 0 3  - 5.6E 03 0 12 0.0 
5 o 6 E  0 3  - 8 . 3 E  03 1 13 2 - 5 6  

HLSTOGRAH FOR COLUMN 29  1 ZN PPH 

2.OE 02 XXX 

3.OE 0 2  XXXXX 

5.OE 02  XXX 

7. OE 0 2  XXXXXXXXXXXXX 

1-OE 03 XXXXXXXX 

7.OE 0 3  X X X  

M A X I M U M  = 7.00000E 03  

HIMIMUM 2.00000E 02 

GEOMETRIC MEAN = 7-O4T88E 02 

PERCENT 
FREQ CUM 

2.56 
7.69 

1 0 - 2 6  
23.08 
30 7 7  
30 77 
30 .77  
30.77 
30.77 
33.33 

ANALYTICAL 
0 T G VALUES 
0 0 0 13 

0.0  0.0 

GEOMETRIC DEVIAT ION 2.35483E 00 



FREQUENCY TABLE FOR COLUMN 30 ( 29 PPM 1 

L I M I T S  FREQ' F R E Q  
LOWER - UPPER C UH 

Bo3E 00 - 102E 01 0 0  
1.2E 01 - 1.8E 0 1  0 0  
1.0E 01 - 2.6E 01 b  b 
2.6E 01 - 3.8E 01 0 b  
3.8E 01 - 5.6E 01 4 10 
5.bE 0 1  - 8-3E 0 1  14 2 4  
8.3E 01 - I.ZE 0 2  7 3 1  
1-2E 0 2  - 1o8E 02 2 3 3  
1 . 8 E O Z -  2 . 6 E 0 2  1 34 

HISTOGRhM F O R  COLUMN 3 0  1 Z R  PPM I 

2.OE 01 XKXXXXXXXXXXXXX 

3.OE 01 

PERCENT 
F R E Q  

. 0.0 
0.0 
15.38 

0.0 
10.26 
3 5 - 9 0  
17.95 
5.13 
2.56 

PERCENT 
FREQ CUM 

0 . 0  
0 .0  

1 5 - 3 8  
15.30 
2 5 64 
61.54 
79.49 
84 .62  
87.18 

5.OE 01 XXXXXXXXXX 

7.OE OI X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 2  XXXXXXXXXXXXXXXXXX 

1.5E 02 XXXXX 

2.OE 02 .  XXX 

MAXIHUH = 2.00000E 02 

GEOMETRIC BEAN = 6.26125E 01 

dNALYT ICAL 
i3 T G VALUES 
3 0 0 34 

0 . 0  0.0 

GEOMETRIC D E V I A T I O N  1.85514E 00 



1 FREQUENCY TABLE FUR COLUMN 3 1  ( AhJ PPM I 
f- 

L I M I T S  
LONER - UPPER 

1.8E-02 - 2.6E-02 
2 .6E-02 -  3.8E-02 
3 . 8 E - 0 2 -  5.6f-02 
5.bE-02 - 8.3E-02 
8 . 3 E - 0 2 -  1.2E-01 
1.2E-01 - 1.8E-01 
1.8E-OL - 2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5 . 6 f - 0 1  
5 - 6 E - 0 1 -  B.3E-01 

FREQ FREQ 
CUM 

0 0 
0 0 
0 0 
0 0 
1 1 
0 1 
1 2 
1 3 
3 6 
1 7 

? 

HISTOGRhM FOR COLUMN 3 1  ( AU PPA 1 

1.OE-01 X X X  

1 .SE-0 1 

2oOE-01 X X X  

3 - O E - 0 1  X X X  

5.OE-01 X X X K X X X X  

7.OE-01 X X X  

P E R C E N T  
FREQ 

0.0 
0 -0 
0.0 
0.0 
2.56 
0 . 0  
2 . 5 6  
2 . 5 6  
7.69 
2 .56  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
2.56 
2 - 5 6  
5 .13 
7.69 

15 .38  
17 .95  

M A X I M U M  = 7 .00000E-01  

HINIHUM = 1.00000E-01 

GEOHETRIC MEAN = 3.39973E-01 

ANALYTICAL 
VALUES 

I 

GEOMETRIC D E V I A T I O N  1.9T101E 00 
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r e  2 
t FREQUENCY TABLE FOR COLUMN 3 ( C A  PCT 1 
i c 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREP CUM 

3-8E-02 - 5.6E-02 0 0 0 - 0  0 • 0 
5.6E-02 - 8 - 3 6 0 2  0 0 0 - 0  ' 0.0 

<. 
B.3E-02 - 1-2E-01 0 0 0.0 0.0 

I 1.2E-01 - ,1-8E-01 0 0 0.0 0.0 
1 -8E-01  - 2-6E-01 0 0 0.0 0.0 
2 6E-0 1 - 3 BE-01 1 1 4.35 4.35 

\.. 3-BE-01 - 5.6E-01 2 3 8 - 7 0  13 rn 04 
5-6E-01 - 8.3E-01 5 8 2 1 - 7 4  34.78 
B.3E-01 - 1.2E 0 0  7 15 30-43 65.22 
1.2E 0 0  - 1 - 8 E  0 0  3 1 8  13.04 78.26 
1 . 8 E 0 0 -  2 . 6 E 0 0  5 23 21.74 100.00 

f i  
L- 

HISTOGRAM FOR COLUMN 3 ( C A  PCT 1 

I C: 3-OE-01 X X X X  

5.OE-01 X X X X X X X X X  

7mOE-01 X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 0  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1 - 5 E  0 0  X X X X X X X X X X X X X  

Z.OE 00 X X X X X X X X X X X X X X X X X X X X X X  

\ a  ANALYTICAL 
Ul N L H B T G VALUES 

0 0 0 0 0 0 2 3 
0.0 0.0 0.0 0.0 

HAXIHUH = 2.00000E 00 

GEOMETRIC MEAN 1.01350E 0 0  

GEOMETRIC D E V I A T I O N  8 1068122E 0 0  



>-, .. - -- - - 

j 

J FREQUENCY TABLE FOR COLUMN 4 I T I  

t I M I  TS F R E Q  FREQ 
LOWER - UPPER CUM 

-- 1.8E-03 - 206E-03 0 0 
2.6E-03 - 3-8E-03 0 0 
3.8E-03- 5.6E-03 0 0 c 5.6E-03 - 8.3E-03 0 0 
8.3E-03 - 1.2E-02 0 0 
1 2 E-02 - I 8E-02 0 0 

C 1.8E-02 - 2.6E-02 0 0 
2 6E-02 - 3 8E-02 0 0 
3.8E-02 - 5-6E-02 0 .O 

. c3. 5.6E-02 - 8- 3E-02 0 0 
8.3E-02 - 1-2E-01 0 0 
1-2E-Ol - 1-8E-01 0 0 

G1 1.8E-01 - 2.6E-01 0 0 
2.6E-01- 3.8E-01 0 0 
3.M-01 - 5.6E-01 0 0 

C 5.6E-01- 8.315-01 7 7 
8.3E-01 - 1-ZE 00 8 15 

PCT 1 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

30.43 
34-78 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
010 
0.0 
0.0 
oco 
0.0 
010 
0.0 

30.43 
65422 

C 
HISTOGRAM FOR COLUMN 4 1 T I  PCT 1 

1.OE 00 X X X X X X X X X X X X X X X X X X N K X X X X X X X X X X X X X X X  

ANALYT ICLIL 
N L H 0 T G VALUES 

UI 0 0 0 0 0 8 15 
0 3  0.0 0.0 0 -0  34.78 

HAXIWUM a 1.OOOOOE 00 

GEOMETRIC MEAN 1 8.4bbb7E-01 

GEOMETRIC OEVIATION * 1.20224E 00 
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FREQUENCY TABLE FOR COLUMN B L A-U PPH 1 

L I H I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER , CUM FREQ FREP W H  

ANALYTICAL 
N L M 8 T G VALUES 
23 0 0 0 0 0 0 

***** 0.0 0.0 0.0 

MAXIMUM 1 - 9 . 9 9 9 0 0 E  48 

M I N I M U M  t 9.99900E 48  

GEOMETRIC MEAN 9.99900E 48 

GEOMETRIC D E V I A T I O N  * 9 . 9 9 9 0 0 E  48  



I FREQUENCY TABLE FOR COLUMN 9 t 8 PPM 1 
C 

! L I H I T S  FUEQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM F R E Q  FREQ CUM 

8.3E00- 1 . 2 E 0 1  10 10  43.48 43-43  
1 - 2 E  01 - 1-8E 01 6 I6 26.09 69.57 

I 1.8E 01 - 2m6E 01 3 19 13.04 82-61 
i :--. 
; C: . '  2.6E 0 1  - 3 - 8 E  6 1  1 20 4 -35  84-96 

3.8E 0 1  - 5 - 6 E  0 1  1 2 1  4.35 9 1 30 i 
i 0 
f 

HIST~GRAH FOR COLUMN 9 ( B PPN 1 

1-5E 01 X X X X X X X X X X X X X X X X X X X X X X X X X X  

2.OE 01 X X X X X X X X X X X X X  

/ 0 3.OE 01 X X X X  

1 5.OE 0 1  X X X X  
, r <  

% - 

M A X I M U M  5.00000E 01 

m GEOMETRIC MEAN 1.41032E 01 

GEOHETRX~ OEVLAT ION = 1.54126E 00 

ANALYTICllL 
0 T G VALUES 
0 0 0 2 1 

0.0 0.0 
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FREQUENCY TABLE FOR COLUMN 12 4 01 PPR 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM F R E Q  FREQ CUM 

4FlhtYTIChL 

,. 
: N L H 0 T G VALUES 

22 0 0 0 0 0 0 ***** 0.0 0 .0  0.0 

L. ; 

GEOH€TRIC MEAN = 9 . 9 9 9 0 0 E  48 

r. 
I. GEOHETRIC O E V I R T I O N  = 9 .99900E  48 



FREQUENCY TABLE FOR COLUMN 13 ( LO PPH k 

L I M I T S  FREQ FRz-: PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

MAXIMUM = -9.99900E 48 

MINIMUM = 9.99900E 48 

GEOMETRIC MEAN * 9.99900E 48 

GEOMETRIC D E V I A T I O N  9.99900E 48 

ANALYTICAL 
VALUES 

0 





FREQUENCY TABLE FOR COLUMN 15  i CR PPH 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREP 

3.8E 00 - 5.6E 00 0 0  0.0 
.. 5 .6 t  0 0  - 8.3E 00 0 0 0 . 0  

Bo3E 0 0  - 1m2E 01 0 0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 
1.8E 01 - 2.6E 01 0 0 0.0 
2.6E 01 - 3*8E  01 1 1 4.35 
3 0 s  0& - 5.6E 01 0 1 13.0 
5 - i E  BE - 8.3E 01 7 8 30.43 
&r3E 01 - 1.2f 02  3 1 1  1 3 - 0 4  
L-'2€ 0 2  - 1.8E 02 9 20  39.13 
1 . 8 E 0 2 -  2 . 6 E 0 2  1 2 1  4 - 3 5  
2 r 6 E 0 2 -  3 . 8 E 0 2  2 23 8.70 

H I S T O G R M  FOR CMUHN 1 5  I CR BPM 

3-OE 0 1  XXXX 

5.OE 0 1  

7-0E 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 2  XXXXXXXXXXXXX 

PERCENT 
FREP CUM 

0.0  
0.0 
0.0 
0.0 
0.0 
4 - 3 5  
4 - 3 5  

34-78 
47.83 
86-96 
91-30 

100.00 

I I 1.5E 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

2.OE 0 2  XXXX 

Q1 3o0E 02 XXXXXXXXX 
I -a 
I 

M A X I M U M  = 3-00000E 02 

MINIMUM = 3.00000E 01  

GEOMETRIC MEAN = Lm13135E 02 

ANALY T ICAC 
VALUES 

23 

GEOMETRIC OEVIATIDM = 1.71238E 0 0  
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FREQUENCY ThBLE FOR COLUMN 17 1 L4  PPM 1 
r 

LIMITS F R E Q  F R E Q  PERCENT PERCENT 
LOWER - UPPER CUM FREP FREQ CUM 

1m8E 01 - 296E 01 2 2 8-70 8 70 

,-.. 
I- HISTOGRAM f O R  COLUMN 17 i LA PPM 1 

2tOE 01 X X X X X X X X X  
$J 

c ,  HAXIHUH t 2.00000E 01 

MINIHUH = 2.00000E 01 
C 

GEOMETRIC MEAN = 1.99999E 01 

,- 
I GtOWETRIC D E V I A T I O N  = 1-00000E 00 

hMAtYTICAL 
3 T G VALUES 
0 0 0 2 

0.0 0.0 



i.i 
I
.
.
 



I ?- 
FREQUENCY TABLE FOR COLUMN 19 ( N B  PPM I I 

i C 
L I M I T S  FREQ FREQ PERCENT PERCENT 

LOWER - UPPER cun FREQ FREP CUM 
b:? 8 . 3 E 0 0 -  1 - 2 E 0 1  20 20 8 6 - 9 6  86 .96  

1.2E 01 - 1.8E 01 1 2 1  4.35 91.30 

HISTOGRAM FOR COLUHN 19 I NB PPM ) 

C i tl 1.OE 01 XXXXXKXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXX 

1.SE 01 XXXX 

AMALYT ICAL  
N ' L  H B T G VALUES 

I 
0 2 0 0 0 0 21 

0.0 8.70 O a O  0.0 

, a  MAXIMUM 1 .50000E  01 

MINIMUM 1 .00000E  0 1  

GEOMETRIC MEAN t l r 0 1 9 4 8 E  0 1  

-. 
GEOMETRIC DEVIATION = 1.OP266E 00 

' !'- 

I 

+ .  2 



/-- c.: 

FREQUENCY TABLE FOR COLUMN 20 1 N1 PPM 1 

L I M I T S  FREP FREP PERCENT 
LOWER - UPPER CUM FREQ 

3.8E 00 - 5.6E 00  0 0  0.0 
5.6E 00  - 8m3E 00 1 1 4 - 3 5  
8 - 3 E  0 0  - 1.2E 01  0 1 0.0 
1.ZE 01 - 1-8E  0 1  2 3 6 - 7 0  
1.8E 01 - 2.6E 01 0 3 0.0 
2.bE 0 1  - 3.8E 01 11 1 4  47 83 
3.8E 0 1  - 5.6E 01 2 16 8 1 l O  
5-6E 0 1  - 8-3E 0 1  4 2 0  17-34 
8 . 3 E 0 1 -  1.2E02 0 2 0  0.0 
1 - 2 E 0 2 -  1 .8E02  3 23 13.04 

HISTOGRAM FOR COLUMN 2 0  ( N I  PPR 1 

PERCENT 
FREQ CUM 

0.0 
4.35 
4.35 

13.04 
13.04 
60.87 
69 -57  
86 96 
86.96 

100.00 

7.OE 00 X X X X  

1.OE 01 

1 - 5 E  01 X X X X X X X X X  

3.OE 0 1  X X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

5.OE 01 X X X X X X X X X  

7-0E 01 X X X X X X X X X X X X X X X X X  

1-OE 0 2  

1.5E 0 2  X X X X X X X X X X X X X  

HINIHUH m 7.00000E 00 

GEOMETRIC MEAN a 3 0 9 6 2 0 3 E  01 

ANALYTICAL 
B T G VALUES 
0 0 0 2 3  

0.0 0.0 

GEOMETRIC D E V I A T I O N  2 r 1 2 2 7 6 E  0 0  



LJ 
L I M I T S  FREQ FREQ PERCENT PERCENT 

LOWER - UPPER CUM FREQ FREQ CUM 

\ 
: 8.3E 00 - 1-2E 01  5 5 21.74 21.74 

l.2E 01 - 1-8E 01  3 8 13-04 34.78 

C 
HISTOGRAM FOR COLUHN 21 1 P 8  PPH 

(2 1 . 0 ~  01  X X X X X X X X X X X X X X ~ X X X X X X X  

1.5E 0 1  X X X X X X X X X X X X X  
0 

0 M A X I M U M  1-50000E 01 

MIN IHUM = 1.00000E 01  
0 

GEOMETRIC MEAN = 1.16421E 0 1  

r , G E O H E ~ R I C  DEVIATION = 1 . 2 3 3 5 0 ~  oo 

ANALYTICAL 
G VALUES 
0 8 

0.0 





FREQUENCY TABLE FOR COLUMN ' 23 1 SC PPEl 

L I M I T S  FREQ FREQ 
LOWER - UPPER CUM 

3 . B E 0 0 -  S o b E 0 0  0 0 
5.6E 00  - 8.3E 00 0 0 
8.3E 00 - 1.2E 01 0 0  
1 . Z E  01 - 1-BE 0 1  8 8 
1.8E 01 - 2.bE 01 12 20 
2-bE 01  - 3.8E 01 3 23 

PERCENT 
FREQ 

0.0 
0.0 
0.0 

34.78 
52. 1 7  
1 3 - 0 4  

PERCENT 
fREQ CUM 

0.0  
0 .0  
0.0 

34.78 
86.96 

100 -00 

HISTOGRAM FOR coLunN 23 ( sc PPn  I 

1.5E 01 X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X X X  

2-OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

3.0E 0 1  XXXXXXXXXXXXX 

ANALY T ICAL 
N L '  ti 0 T G VALUES 
0 0 0 0 0 0 2 3 

0.0  0 . 0  0.0 0.0 

MAXIMUM = 3.00000E 0 1  

GEOMETRIC HEAH = 1 0 9 0 7 8 2 E  01  

GEOMETRIC D E V I A T I O N  i .ZS11ZE 00 
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I * FREQUENCY TABLE FOR COLUMN 26 ( V PPM l 

1 "  L I M I T S  FREQ FREQ PERCENT PERCENT 
i LOWER - ,UPPER CUM FREP FREQ CUM 
: ; ", 
! L 8 - 3 E  0 0  - 1.2E 0 1  0 0 0.0 0.0 

1.2E 01  - 1.8E 0 1  0 0 0.0 0.0 

C! HISTOGRAM FOR COLUMN 26 ( V PPH ) 

1.5E 02 XXXXXXXXXXXXXXXXX 
I G 

2.OE 02 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X x x x x x x x x x x x x x x x x x  

C . 3-OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X  

MAXIMUM = 3.00000E 02  
4 

I a M I N I M U M =  1 . 5 0 0 0 0 E 0 2  

GEOMETRIC DEVILTION = 1-26896E 0 0  

ANALYTICAL 
T G VALUES 
0 0 23 

0.0 0.0 



FREQUENCY TABLE FOR COLUHN 27 ( W PPH 1 

L I M I T S  FREQ FBEQ PERCENT PERCENT 
LOHER - UPPER CUM FREQ FREP CUM 

ANALYTIC&#. 
N L H B T G VALUES 

23  0 0 0 0 0 0 ***** 0.0 0 .0  0.0 

8 !'- MAXIMUM = - 9 . 99900E  48 

MINIHUH = 9 . 9 9 9 0 0 E  48 
. c 

GEOMETRIC MEAN = 9.99900E 48 

/ 0 GEOMETRIC D E V I A T I O N  = 9 .99900E  48 



FREQUENCY TABLE FOR COLUMN 28  ( Y PPM 1 
h 
U 

LIMITS FREP FREQ PERCENT PERCENT 
LOWER - UPPER cun FREP FREP cun 

8 - 3 E  00 - 1.2E 01 4 4 17.39 17.39 
1.2E 01 - 1.BE 0 1  9 1 3  39.13 5 6 - 5 2  
1.BE 0 1  - 2.6E 01 7 2 0  3 0 - 4 3  86-96 

C 2,bE 01 - 3.BE 01 3 23  13.04 100.00 

c. HISTOGRAH FOR COLUMN 28 i Y PPH 1 

1.OE 01 XXXKXXXXXXXXXXXXX 
0 

1.5E 0 1  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

0 2.OE 0 1  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

3.OE 01 XXXXKXXXKXKXX 

M A X I M U M  = 3.00000E 01 

MINIMUM = 1.00000E 0 1  

GEOMETRIC MEAN 1.67013E 01 

ANALYTICAL 
G VALUES 
0 23 

0.0  

GEOMETRIC DEVIATION = 1.39263E 00 
03 
0 



. -- -- .- -. . - - - -- - - . . - - -- . - - . -. --- - --  I;,: .-- - - ' . . ... - --- - --- - - . . . --- ------- - - - - , . - - - - - - . . - . .- - 

+. c- 

FREQUENCY TABLE FOR COLUMN 29 t LN P P H  1 

L I M I T S  FREQ F R E O  PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ cun 

1 a 8 E  02 - 2mbE 02 3 3 13.04 13.04 

I 

' ( 7  H I S T O G R A M  FOR COLUMN 2 9  1 ZN PPW 1 

2.OE 02  X X X X X X X X X X X X X  
r: 

A N A L Y T I C A L  
N L H a T G VALUES 

0 3 17 0 0 0 0 3 
13.04 73-91 0.0 0.0 

M A X I M U M  = 2.00000E 0 2  

I ~ IN IMUH = 2 . 0 o o o o ~  0 2  
lo 
i GEOMETRIC N E A N  = 2.00000E 02 

0 GEOMETRIC D E V I A T I O N  = 1.00000E 00 



- - 

FBEQUENCY TABLE FOR COLUMN 30 ( ZR PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREO FREQ CUH 

8.3E 00 - 1 - 2 E  01 0 0 0.0 0.0 

I 1 * 2 E  01 - 1.BE 01 0 0 0.0 0.0 
1 -8E  O L  - 2c6E 01 0 0 0.0 0.0 

/ C 2.6E 01 - 3-8E  01 0 0 0.0 0.0 
3-8E 01 - 5-bE 01 0 0 0.0 0.0 

I 5 . 6 E O l -  8 .3E01 16 16 69. 57  69-57 
c 8.3E 01 - 1-2E 02 3 19 13.04 82.61 

112E 02 - 1.8E 02 2 21 8- 70 91.30 
1 . 8 E 0 2 -  2 - 6 E 0 2  2 23 8-70 100.00 

f o  i 

* HISTOGRAM FOR COLUMN 30 t ZR PPM I 

7,OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

i 1.OE 02 X X X X X X X X X X X X X  

1.5E 02' X X X X X X X X X  

2.OE 02 X X X X X X X X X  

C ANALYTICAL 
N t H 8 T G VALUES 
0 0 0 0 0 0 23 

Cf 0.0 0.0 0.0 0.0 

MAXIMUM = ZIOOOOOE 02 
r 
L 

MINIMUM = 7.00000E 01 

r, GEOMETRIC MEAN = 8.58473E 01  . 

Pl 
GEOMETRIC DEVIAT ION = 1.42778E 00 

'd 



! FREQUENCY TABLE FOR COLUMN 31 ( AU PPW I 
@ 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER cun FREQ FREQ CUM 

0 
N L H 8 T G 

0 * 0 23 0 0 0 ' 0 
0.0 ***** 0.0 0.0 

I 
! c M A X I M U M  + -9099900E 48  

i HlNIt4Un = 9.99900E 48 
10 
I GEOMETRIC MEAN J 9.99900E 48 

l o  GEOMETRIC DEVIATION 9099900E 48 
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