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INTRODUCTION 

Ana ly t i ca l  da ta  f o r  118 rock and 34 stream-sediment samples from 
the Sumdum A-4 , 1:63,360 s c a l e  quadrangle a r e  presented i n  t h i s  r e p o r t ,  
t oge the r  w i t h  a  s t a t i s t i c a l  t rea tment  o f  t h e  d a t a .  The samples were 
c o l l e c t e d  i n  1969 a s  p a r t  of t h e  Heavy l lctals Program of t h e  U . S .  
Geological Survey. 

The most comprehensive discussion of the geo logy  of t h e  study area 
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  lodes  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  spec i f i c  a r e a s  a re  given by Berg and Cobb (1967).  Addi t iona l  data  
i s  given i n  r e p o r t s  by Herbert  and Race (1964) and Alaska Department of 
Mines (1950). Supplemental pub l i ca t ions  a r e  being prepared on t h e  
g e n e r a l  geology and mineral occurrences of t h e  s t u d y  a r e a .  

Procedures and t reatment  of d a t a  

Standard procedures were followed i n  t h e  c o l l e c t i o n  and prepara-  
t i o n  of samples.  

Rock samples are p r i m a r i l y  grab  samples from minera l  occurrences 
and outcrops .  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- 
ground, because t hey  were i n  the  a r e a  of mineral occurrences or stream- 
sediment anomalies ,  because they  were s t r o n g l y  i r o n  s ta ined,  o r  con- 
t a i n e d  visible s u l £  i d e s .  

Stream-sediment samples were g e n e r a l l y  c o l l e c t e d  from the  ac t ive  
stream channel; wliere this was not  p o s s i b l e ,  samples were c o l l e c t e d  
from bank orterrace depos i t s  adjacent to the channel. 

Rock samples were crushed and pu lve r i z ed  and t h e  minus 80 mesh 
fraction 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  ana lyzed .  The minus 80 mesh f r a c t i o n s  of the 



samples were analyzed for 30 elements  by t h e  six-step s e m i q u a n t i t a t i v e  
spec t rog raph ic  method and f o r  g o l d  by the atomic a b s o r p t i o n  rnethod.Ll 

The spec t rog raph ic  ana lyses  were r epo r t ed  i n  percentage  (pc t )  o r  
parts 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 he  s e r i e s  1.0,  0.7,  
0.5, 0.3, 0.2, 0.15, 0.1, etc. The p r e c i s i o n  of a r epo r t ed  value i s  
approximately plus 100 pe rcen t  or minus 50 pe rcen t .  Analyses for gold  
by t h e  atomic abso rp t ion  method are a c c u r a t e  t o  + 100 pe rcen t .  Minimum 
limits of de te rmina t ion  f o r  each element: a r e  on page 6 .  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  ana lyses  were done by R .  L. M i l l e r ,  R .  B .  T r lpp ,  K. D. King, 
and A. L. Meier. 

Loca t ions  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  a r e  g iven  i n  t a b l e  1 and rock  sample 
a n a l y s e s  are t a b u l a t e d  i n  t a b l e  2 and stream-sediment a n a l y s e s  a r e  
t abu la t ed  i n  t a b l e  3 .  

The r e s u l t s  cf t h e  analyses of the rock and stream-sediment analyses 
have been processed by means of a  computer program known a s  GEOSUM and 
,are presented  i n  t a b l e s  2 and 3 .  The GEOSLJ?I program i s  designed 
p r imar i ly  f o r  sumvarizing and t a b u l a t i n g  geochemical da t a - - e spec i a l l y  
d a t a  from semiquan t i t a t i ve  spec t rog raph ic  ana lyses  (commonly r e f e r r e d  
t o  as  s ix - s t ep  spec t rog raph ic  ana lyses )  by t h e  l a b o r a t o r i e s  of t h e  U.S. 
Geologica 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 t h e  data,  (b) 
histograms and cumulat ive frequency d i s t r i b u t i o n s  f o r  all elernerts except 
tungs ten ,  and (c) a s t a t i s t i c a l  summary which i n c l u d e s  geometr ic  means 
and geometr ic  d e v i a t i o n s .  

I 

$'Analyses f o r  29 elements by s e m i q u a n t i t a t i v e  a n a l y s e s  and f o r  gold by 
atomic abso rp t ion  a r e  g iven  i n  t h e  t a b l e s .  Semiquan t i t a t i ve  a n a l y s e s  
for gold a r e  omi t ted .  



Table 1.- -Descr ipt ion of r o c k ,  v e i n ,  and altered zone samples  from t h e  
Sumdum A-4 quadrang le .  ( A l l  samples  a r e  o f  r e p r e s e n t a t i v e  
m a t e r i a l . )  Sanp le  1 o c a l i t i . e ~  a r e  shown by sample number 
p l o t t e d  on t h e  accompanying map, P l a t e  1. 

Sample So.  Lab. No. Sample D e s c r i p t i o n  

1 AMG-657 P l a t y  p h y l l i t e  
2 AKD-768 I r o n - s t a i n e d  b i o t i t e  s c h i s t  
3 EfG-655 B i o t i t e  q u a r t z  ph~llite 
4 -687 B i o t i t e  f e l d s p a r  g a r n e t  q u a r t z  gneiss 
5 AW-7 69 B i o t i t e  ga rne t  k y a n i t e  gne i s s  

Phyll i t e  
P h y l l i t e  
B i o t i t e  garnet q u a r t z  g n e i s s  
B i o t i t e  f e l d s p a r  q u a r t z  gneiss  
Quar tz  v e i n  
P y r r h o t i t e  bearing b i o t i t e  hornb lende  q u a r t z  

g n e i s s  
P y r r h o t i t e  b e a r i n g  b i o t i t e  hornblende q u a r t z  

g n e i s s  
I r o n - s t a i n e d  b i o t i t e  f e l d s p a r  g a r n e t  q u a r t z  

gneiss 
I r o n - s t a i n e d  biotite f e l d s p a r  g a r n e t  q u a r t z  

g n e i s s  
Fluscovite q u a r t z  p h y l l i t e  
Sheared and silicific muscovi te  q u a r t z  garnet 
E p i d o t i z e d  g r e e n s t o n e  breccia 
Sheared and s i l i c i f i e d  g r e e n s t o n e  
Sheared and s i l i c i f i e d  g r e e n s t o n e  
Sheared and s i l i c i f i e d  g r e e n s t o n e  
Sheared p h y l l i t e  
Greens tone  
G r e e n s c h i s t  
P y r i t i c  g r e e n s t o n e  conglomerate 
P y r i t i c  g r e e n s t o n e  cong lomera te  
Pyrit i z e d  micaceous q u a r t z  g r e e n s c h i s t  
P y r i t i z e d  micaceous q u a r t z  g r e e n s c h i s t  
P y r i t i z e d  micaceous q u a r t z  g r e e n s c h i s t  
P y r i t i z e d  micaceous q u a r t z  g r e e n s c h i s t  
P y r i t i z c d  micaceous q u a r t z  g r e e n s c h i s t  
P y r i t i z e d  g r e e n s t o n e  
P y r i t i z e d  g r e e n s t a n e  
F e l d s p a r  hornb lende  g n e i s s  
B i o t i t e  q u a r t z i t e  
B i o t i t e  g a r n e t  hornb lende  q u a r t z  schist 
G r e e n s c h i s t  
G r e e n s c h i s t  
G r e e n s c h i s t  
G r e e n s c h i s t  



Table 1.--Description of rock ,  v e i n ,  and a l t e r e d  zone samples  from the  
Sumdum A-4 quadrang le .  (Al .1  samples  are of r e p r e s e n t a t i v e  
m a t e r i a l . )  Sample l o c a l i t i e s  a r e  shown by sample  number 
plotted on t h e  accompanying map, p la te  1 --Continued 

Sample h'o. Lab. No. Sample D e s c r i p t i o n  

P y r i t i c  g r e e n s c h i s t  
P y r i t i c  greenschis  t 
P y r i t i c  g r c e n s c h i s t  
P y r i t i c  g r e e n s c h i s t  
P y r i t i z e d  a r g i l l i t e  
Quar tz  v e i n  
P y r i t i z e d  a r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
I r o n - s t a i n e d  g r e e n s t o n e  
I r o n - s t a i n e d  a r g i l l i t e  
Sheared g r e e n s t o n e  
Sheared g r e e n s  tone 
B i o t i t e  g a r n e t  s c h i s t  
I r o n - s t a i n e d  b i o t i t e  q u a r t z i t e  
P h y l l i t e  
P h y l l i t e  
Hornblende g r e e n s t o n e  
G r e e n s c h i s t  
B i o t i t e  s c h i s t  
P h y l l i t  e 
Quar tz  pods 
Greens tone  
Greens tone  
P y r i t i c  g r e e n s t o n e  
P h y l l i t e  
B i o t i t e  s c h i s t  
Hornblende g r e e n s t o n e  
G r e e n s c h i s t  
G r e e n s c h i s  t 
Greenschist  
P h y l l i  t e  
P h y l l i t e  
G r e e n s c h i s t  
I r o n - s t a i n e d  b leached  g r e e n s c h i s t  
I r o n - s t a i n e d  s i l i c i f i e d  g r e e n s c h i s t  
I r o n - s t a i n e d  g r e e n s c h i s t  
Pyrrhotite bear ing  f o l i a t e d  g r e e n s t o n e  
I r o n - s t a i n e d  g r e e n s c h i s t  
Malachi te  s t a i n e d  graywacke 



Table 1.--Description of rock, vein, and altered zone samples from the 
Sumdum A-4 quadrangle. (All samples are of represerltative 
material.) Sample localities are shown by sample number 
plotted on the accompanying map, plate 1 --Continued 

Sample No. Lab. No. -- Sample Description 

Pyritic greenschist 
Pyritic greenschist 
Pyritic greenschist 
Pyritic greenschist 
Pyritized argill.ite 
Quartz vein 
Pyritized argillite 
Pyritized argillite 
Pyritized argillite 
Iron-staincd greenstone 
Iron-stained argillite 
Sheared grecnstone 
Sheared greens tone 
Biotite garnet schist 
Iron-stained biotite quartzite 
Phyllite 
Phyllite 
Hornblende greenstone 
Greenschist 
Biotite schist 
Phylli t e 
Quartz pods 
Greenstone 
Greenstone 
Pyritic greenstone 
Phyllite 
Biotite schist 
Hornblende greenstone 
Greenschist 
Greenschist 
Greenschist 
Phyllite 
Phyllite 
Greenschist 
Iron-stained bleached greenschist 
Iron-stained silicified greenschist 
Iron-stained greenschist 
Pyrrhotite bearing f o l i . a t e d  greenstone 
Iron-stained greenschist 
Malachite stained graywacke 



Table 1 . - -Descr ipt ion of r o c k ,  v e i n ,  and a l t e r e d  zone samples from the 
Sumdum A-4 quadrang le .  ( A l l  samples  a r e  of r e p r e s e n t a t i v e  
m a t e r i a l . )  Sample l o c a l i t i e s  are  shown by sample number 
p l o t t e d  on t h e  accompanying map, Plate 1.--Continued 

Sample No. Lab. No. Sample D e s c r i p t i o n  

Copper s t a i n e d  bleached grayvacke  
I r o n - s t a i n e d  bl-eached graywacke 
B i o t i t e  hornb lende  quartz g n e i s s  
Quar tose  g r e e n s t o n e  
I r o n - s t a i n e d  g r e e n s c h i s t  
Bleached g r e e n s c h i s t  
I r o n - s t a i n e d  g r e e n s c h i s t  
Greensch i s  t 
Greenschist 
Andesite d i k e  
I r o n - s t a i n e d  a r g i l l i t e  
P h y l l i t e  
P h y l l i t e  
P h y l l i  t e  
Phyl .1 i t e  
Quar tz  pods  
P h y l l i t e  
P h y l l i  t e  
P h y l l i t e  
Q u a r t z i t e  
P h y l l i t e  ( qua r t zose )  
G r e e n s c h i s  t 
B i o t i t e  a m p h i b o l i t e  
B i o t i t c  c h l o r i t e  s c h i s t  
Biotite c h l o r i t e  s c h i s t  
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  pods 
A r g i l l i t e  
B i o t i t e  g a r n e t  amph ibo l i t e  
B i o t i t e  s c h i s t  
B i o t i t e  s c h i s t  
B io t i t e  s c h i s t  
P y r r h o t i t e  b e a r i n g  q u a r t z  pod 
Pyrrhotite b e a r i n g  q u a r t z  pod 
B i o t i t c  g n e i s s  
B i o t i t e  s c h i s t  
B io t i t e  s c h i s t  
Quar tz  ~ o d  
B i o t i t e  s c h i s t  



Explanation of Tables.'2 and 3 

Ana ly t i ca l  results from rock and stream-sediment samples a r e  ~ i v e n  
in Tables 2 a n d 3 a s  a n a l y t i c a l  values such a s  7.0000 ppm, 10.0000 per-  
c e n t ,  e t c . ,  o r  as q u a l i f i e d  values expressed a s  a l e t t e r .  These letter 
codes are N = no t  de rec t ed ,  L = l e s s  than s p e c i f i e d  l i m i t  of d e t e c t i o n ,  
6 = greater  than va lue  shown, B = no d a t a ,  H = i n t e r f e r e n c e .  The term 
T = trace, b u t  does no t  occur  i n  these data .  Note t h a t  the r ight-most  
zero digits f o r  each analytical va lue  may or may no t  be s i g n i f i c a n t .  
The s p e c i f i e d  l i m i t s  of d e t e c t i o n  a r c  as  f o l l o w s :  

S p e c i f i e d  l i m i t s  of d e t e c t i o n  

FE PCT MG PCT CA PCT T I  PCT MN PPM AG PPM 

AS PPH AU PPN B PPM BA PPIZ BE PPM B I  PPM 

0.20000 0.02000 10.00000 20.00000 1.00000 10.00000 

CO PPX CR PPH CU PPlI LA PPM MO PPM NB PPM 

NI PP>I PB PPPI SB PPPl SC PP?I SN PPM SR PPM 

V PPN W PPI.1 Y PPM ZN PPM ZR PPM 

Semiquant i ta t ive  spec t rog raph ic  ana lyses  by t h e  U.S. Geological 
Survey a re  repor ted  as geometr ic  midpoints  (1.0, 0 .7,  0.5, 0 . 3 ,  0.2,  
0.15, 0.1,  e t c . )  of geometr ic  backets having the  boundaries 1 . 2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc. The frequency d i s t r i b u t i o n s  
and his tograms are  on logar i th rn ic  scales and are  computed using these 
brackets as  c lass  i n t e r v a l s ,  f o r  example: 

Repor ted  va lue  (ppm) Limits 



On the his tograms decimal  numbers a r e  shown 'as powers of  1 0 ,  f o r  example: 

7.OE 00 means 7.0 x  10' or  7.0 

7.OE 01 means 7 .0  x 10' o r  70.0 

7 .OE 02 means 7.0 x lo2 or 700.0 

7.OE 03 means 7.0 x l o 3  o r  7,000.0 

The his tograms are cons t ruc t ed  of X ' s ,  each of which r e p r e s e n t s  
1 percent  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  va lues  w i t h i n  t h e  ranges  of a n a l y t i c a l  d e t e r m i n a t i o n -  
( " a n a l y t i c a l  va lues") .  The h is 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  v a l u e s  q u a l i f i e d  w i t h  N ,  L ,  C ,  T ,  o r  
H codes a r e  p re sen t .  (See t h e  his togram and s t a t i s t i c s  below i t  f o r  
t i n ,  which a r e  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 i m a t e s  
t h a t  a r e .unb ia sed  i n  t h i s  regard  are  g iven  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 t h e  a r i t h m e t i c  mean of t h e  logs 
of t h e  ana lyses  and an e s t i m a t e  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  i s  approximately 
symmetrical on a  l og  scale, 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 gecmet r ic  mean i s  n o t  a n  e s t i m a t e  
of geochemical abundance, The geometr ic  d e v i a t i o n  i s  t h e  a n t i l o g a r i t h m  
of the s t anda rd  d e v i a t i o n  of  t h e  l o g s  of t h e  analyses. See USGS Profes-  
siona-1 Paper 574-B f o r  f u r t h e r  d i s c u s s i o n  and USGS B u l l e t i n  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  geometr ic  d e v i a t i o n .  

I n  t h e  computations performed t o  produce tl ie s t a t i s t i c a l  summary a t  t he  
end of  Tables  2 and 3 -  a l l  e lements  a r e  ignored where one o r  more of t h e  
unqua l i f i ed  d a t a  v a l u e s  i s  less than  t h e  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 d a t a  v a l u e s  a r e  q u a l i f i e d  w i t h  t h e  G 
(g r ea t e r  than)  code. Data v a l u e s  q u a l i f i e d  v i t h  B o r  H are  n o t  used i n  
the computations.  Where none of t h e  d a t a  v a l u e s  for an  element a r e  
qualified t h e  mean and d e v i a t i o n  should be  the  same a s  t hose  g iven  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  w i t h  t h e  codes N ,  L ,  
or T ,  the e s t i m a t e s  of geometr ic  mean and d e v i a t i o n  are 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 
this method of geochemical problems i s  desc r ibed  i n  USGS P r o f e s s i o n a l  
Paper 574-B. The e s t i m a t e s  a r e  unbiased i n  a s t r i c t  sense  on ly  where 
t h e  data a r e  der ived  from a lognormal pa ren t  popu la t i on ,  bu t  experiments  
have shown t h a t  l a r g e  d e p a r t u r e s  from t h i s  requirement  may no t  g r e a t l y  
i n v a l i d a t e  t h e  r e s u l t s .  Acceptance and use  of t h e  e s t i m a t e s ,  however, 
i s  t h e  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l .  
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SUMDUH A-4 ROCK SAHPLES 

SAMPLE 
AKD736 
A K 0 7 3 5  
A K 0 7 3 4  
kKD733 
AKD73 1 
AK0732 
AK073i) 
AKD729 
AKD728 
AKD727 
AKD725 
AK0726 
A K 0 7 2 3  
AKD724 
AKD722 
AKD720 
AKD721 
A K 0 7 1 9  

AU PPM 
0. OZOOL 
0. OZOOL 
0.0200L 
0 .0200L  
0.0200L 
0 .0200L  
0.020aL 
0 .0200L  
0 .0200L  
0.0200L 
0. OZOOL 
0 .0200L  
0.0200L 
0. OZOOL 
0. OZOOL 
0.020OL 
0.0200L 
0.0200L 







FREQUENCY TABLE F O R  COLUHN 2 4 HG PCT I 

LIMITS 
LCWER - UPPER 

1 .8E-02-  2 - b E - 0 2  
2.6f-02 - 3 . E - 0 2  

- 3.8E-02 - 5.6E-02 
5.6E-02 - 8-3E-02 
6.3E-02 - I - Z E - 0 1  
1.2E-01 - 1 - 8 E - 0 1  
1.8E-01 - 2.6E-01 
2-6E-01  - 3.8E-01 
3 -8E-01  - 5 - 6 E - 0 1  
5.6f-01 - 8 - 3 E - 0 1  
8.3E-01 - 1.2E 0 0  
1.ZE 00 - 1.8E 00 
1 . 8 E 0 0 -  2 o 6 E 0 0  
2.6E 00 - 3 * 8 €  0 0  
3 - 8 E 0 0 -  5 . 6 E 0 0  
5 . 6 E 0 0 -  8.3E 00 

FREQ FREQ 
CUM 

0 .  0 
0 0 
0 0 
1 1 
1 2 
1 3 
0 3 
6 9 
z 11 
4 15 

16 31 
25 56  
17 73 
3 2  105 

8 113 
5 118 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.85 
0.85 
0 - 8 5  
0.0 
5-08 
1 - 6 4  
3.39 

13.56 
21.19 
14.41 
27. 12 

6.78 
4.24 

HiSTOGRAM FOR COLUMN 2 ( HG PCT 1 

N 
3.015-01 X X X X X  

W 5 - O E - 0 1  XX 

7oOE-01 X X X  

I.OE 00 X X X X X X X X X X X X X X  

1-5C 0 0  X X X X X X X X X X X X X X X X X X X X X  

2.06 00 X X X X X X X X X X X X X X  

3.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  

5-3E 00 X X X X X X X  

7.OE 00 X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0 .85  
1-69 
2.54 
2.54 
7.63 
9.32 
12.71 
26.27 
4 7 - 4 6  
4 1 - 8 6  
88.98 
95.76 

100.00 

ANALYT I C A t  
T G VALUES 
0 0 1 1 8  

0.0 0 . 0 

GEOMETRIC HEbN = LoT0245E 00 
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FREQUENCY TABLE FOR COLUMN 4 ! T I  

L I M I T S  FREQ FREQ 
LLWER - UPPER C U M  

1.BE-03 - 2.6E-03 0 0 
2.6E-03 - 3.8E-03 0 0 

- 3.SE-03 - 5.6E-03 0 0 
5.6E-03 - 8-3E-03 0 0 
8.3E-03 - 1.2E-02 1 1 
1.2E-02 - 1.8E-02 0 1 
1.8E-02 - 2.6E-02 1 2 
2.6k-02 - 3.BE-02 2 4 
3-8E-02 - 5.6E-02 1 5 
5.6E-02 - 8-3E-02 2 7 
8.3E-02 - 1.2E-01 2 9 
1.ZE-Ol - 1.BE-Ol 3 12 
1 .8 t -01  - 2.6f -01 2 14 
2.6E-01 - 3.8E-01 3 7  5 1  
3.8E-01 - 5.6E-OL 5 0  1 0 1  
5.6E-DL - 8-3E-01  13 114 
8.3E-01 - 1-2E  00 2 116 

PCT 

PERCENT 
FREQ 

0.0 
0.0 
0 - 0  
0.0 
0 8 5 
0.0 
0.85 
1 69 
0.85 
1 - 6 9  
1.69 
2 - 5 4  
1 6 9  

3 1  3 6  
42.37 
11.02 

1.69 

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 
0 .85  
0.85 
1 -69  
3.39 
4.24 
5.93 
7.63 

1 0 - 1 7  
1 1 - 8 6  
43.22 
8 5 . 5 9  
96.61 
98.31 

H I S T O G R A M  FOR COLUMN 4 ( TI PCT 1 

1.OE-02 X 

1.OE-01 X X  

1 - 5 f - 0 1  X X X  

3.0E-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 X  

5.0f-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  

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

1 - O E  00 X X  

ANALYTICAL 
N L H 0 T G VALUES 
0 0 0 0 0 2 1 1 6  
0.0 0.0 0.0 1-69 

MAXIMUM = 1.00000E 00 

M I N I M U M  = 1.00000E-02 







FREQUENCY T A B L E  FUR COLUMN 6 AG PPM 1 

LIMITS 
LOWER - UPPER 

3.8E-01 - 5.6E-01 
5.6E-01 - 8 - 3 E - 0 1  
8.3.E-01 - 1 - 2 E  0 0  
1 w Z E 0 0 -  1 . 8 E 0 0  
1.8E 00 - 2.6E 00 
2 . b E 0 0 -  3 . 8 E 0 0  

F R E Q  FREQ 
CUM 

1 1 
1 2 
1 3 
4 7 
0 7 
1 8 

H I S T O G R A M  FOR COLUMN b  I AG PPH ) 

1.5E 00 X X X  

MINIMUM = 5.00000E-01 

GEOMETRIC HEAN = 1.23224f 00 

P E R C E N T  
F REQ 

0 .85  
0 -  85 
0.85 
3.39 
0.0 
0.85 

PERCENT 
FREQ CUM 

0 .85  
1-69 
2 - 5 4  
5.93 
5.93 
6.78 

ANALYTICAL 
G VALUES 
0 8 

0.0 

GEOMETRIC D E V I A T I O N  1.73457E 00 





FREQUENCY TABLE FOR COLUMN 8 4 AU PPM 1 

LIHI T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM - - 

ANALYTICAL 
N 1 H 8 T G VALUES 

'7 - 11 8 0 0 0 0 0 0 
***a* 0.0 0 .0  0.0 

,- 

M A X I M U M  = -9.99900E 48  

GEOH!iTRIC MEAN = 9.99900E 48 

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



C 

FREQUENCY TABLE F O R  COLUMN 9 ( 0 PPH 1 

L IHITS FREQ FREQ 
LOWER - UPPER CUM 

8.3E 0 0  - 1.2E 0 1  2 2  2 2  
1.2E 0 1  - 1-8E 01 29 5 1  
1.8E 01 - 2.6E 0 1  1 3  66 
2.6E 01 - 3-8E 0 1  13 77 
3.8E 01 - 5.6E OL 4 8 1  
5.6E 01 - 8.3E 0 1  2 83 
8.3E 01 - 1-ZE 0 2  2 85 
L.2E 02 - 1.BE 0 2  2 87  
1.8E 0 2  - 2 - 6 E  0 2  0 8 7  
2.6E 0 2  - 3.8E 02 0 8 7  
3.8E 0 2  - 5-6E  02 0 87 
5 . b E 0 2 -  8 . 3 E 0 2  0 8 7  
8-3E 0 2  - 1.2E 0 3  0 87 
1 . 2 E 0 3 -  1 . 8 E 0 3  0 87 
1 . ~ ~ 0 3 -  2 . 6 ~ 0 3  L B B  

PERCENT 
F R E Q  
18.64 
24.58  
11.02 
11.02 
3.39 
1-69 
1.69 
1-69 . 
0-0 
0.0 
0.0 
0.0 
0.0 
0.0 
0-85 

HISTOGRAM FOR COLUMN 9 1 B PPH I 

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

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  

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

3.OE 01 X X X X X X X X X X X  
W 
W 5.OE 0 1  X X X  

7.OE 01 X X  

1.0t  02 X X  

1.5E 0 2  X X  

2.OE 0 2  

3oOE 0 2  

5.OE 02 

PERCENT 
FREQ CUM 

18 6 4  
4 3 - 2 2  
5 4 - 2 4  
65.25 
6 8  064  
70 34 
72.03 
73.73 
73.73 
7 3 * 7 3  
73.73 
73.73 
73.73 
73.73 
74.58 

ANALYTICAL 
G VALUES 
1 88 

0-  85 

. . 
.. MAXIMUM = 2.00000E 03 

- - M I N I M U M  1.00000E 01 
, * r ,  



>-, 

C .; 

GEOMETRIC MEAN 1 1.99324E 01  

GEOMETRIC D E V I A T I O N  = 2.23250E 0 0  
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FREQUENCY TABLE f O R  COLUMN 1 1  ( BE PPW l 

L I M I T S  F R E Q  FREQ PERCENT PERCENT 

,- 
LOWER - UPPER CUM FREQ FREQ CUM 

8.3E-01 - 1.2E 00 26 26 22.03 22.03 
1.2E 00 - 1 - 8 E  00 5 31 4.24 26.27 

I- 

1.8E 00 - 2 0 6 E  00 0 31 0.0 * 26 27 
2.6E00- 3.8E 00 0 31 0.0 24-27  
398E00- 5.6E00 1 32 0085 27-12 

I- 

HISTOGRAM FOR COLUMN 11 ( BE PPH 1 
r̂ . 

1.OE 00 X X X X 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  

2.OE 00 

MAXIMUM = 5.00000E 00 

W 
M I N I M U M  = 1.00000E 00 

GEOMETRIC M E A N  = 1-12036E 00 

A N A L Y T I C A L  
G VALUES 
0 32 

0.0 

GEOMETRIC D E V I A T I O N  1.36483E 00 



FREQUENCY TABLE FOR COLUMN 12 1 B I  PPM 

L l M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUN FREQ FREO CUM 

ANALYTICAL 

, -. 
N L H B T G VALUES 

-- 118 0 0 0 0 0 0 ***** 0.0  0.0 0.0 

-. M I N I M U M  9.99900E 48  

G E O M E T R I C  MEAN 9.99900E 48 

GEOMETRIC DEVIATION 3 9.99900E 48  
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FREQUENCY TABLE FOR COLUMN 16 ( CU PPM 

LIMITS FREQ F R E Q  PERCENT 
LCWEK - UPPER CUM FREQ 

398E 0 0  - 5.6E 0 0  2 2 1 - 6 9  . 
5.6E 0 0  - 8.3E 0 0  2 4 1.69 
8.3E 00 - 1.2E 01 5 9 4.24 
1.2E 0 1  - 1.8E 01 7 16 5.93 
1.8E 01 - 2 . b E  01 8 2 4  6 - 7 8  
2.6E 01 - 3.8E 01 13 3 7  11.02 
3.8E 01 - 5 - 6 E  0 1  11 48 9.32 
5.6E 01 - 8.3E 01 19 67 16.10 
8o3E 0 1  - 1.2E 0 2  10 77  8.47  
1 . 2 E 0 2 -  1.8E02 15 9 2  , 1 2 - 7 1  
1.8E 0 2  - 2.6E 02 4 96 3.39 
2 . 6 E 0 2 -  3 . 8 E 0 2  4 100 3 - 3 9  
3.8E 02 - 5.bE 02 2 1 0 2  1-69 
5.6E02- 8 . 3 E 0 2  0 1 0 2  0.0 
8 . 3 E 0 2 -  1 . Z E 0 3  0 102 0.0 
1oZE 0 3  - 1.8E 03 3 1 0 5  2.54 
1.8E 03 - 2-6E 03 i 106 0 . 8 5  
2.6E 0 3  - 3.8E 03 1 107 0 - 8 5  

HISTOGRAM FOR COLUMN 16 ( CU PPM 1 

1.OE 01 XXXX 

rc 1.5E 0 1  XXXXXX 

C G .  2.OE 01 XXXXXXX 

3.OE 01 XXXXXXXXXXX 

5.OE 01 XXXXXXXXX 

7.OE 0 1  XXXXXXXXXXXXXXXX 

1,OE 0 2  XXXXXXXX 

1.5E 02 XXXXXXXXXXXXX 

2.OE 02 X X X  

3.OE 0 2  XXX 

PERCENT 
F R E O  CUM 

1.69 
3.39 
7.63 
13-56 
20.34 
31-36 
40.68 
56.78 
65.25 
77.97 
81.36 
84.75 
86.44 
86-44 
86-44 
88.98  
89.83 
90 68 

1.5E 03 XXX 
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FREQUENCY TABLE FOR COLUMN 18 MO PPM 1 

LIMITS FRfQ FREE PERCENT 
LOWER - UPPER CUM FREQ 

3.8E 00 - 5.6E 00 4 4 3 - 3 9  
5.6f 00 - 8-3E 00 2 6 1 - 6 9  
8 . 3 E 0 0 -  1 . 2 E 0 1  1 7 0.85 
1.ZE 0 1  - 1.8E 0 1  1 B 0 -  85 
1.8E 0 1  - 2.6E 01  0 8 0.0 
2.6E 0 1  - 3.8E 0 1  1 9 0 .85  
3.8E 0 1  - 5.6E 01  2 11 1-69 
5.6E 0 1  - 8.3E 01 1 I2 0- 85 

HISTOGRhM FOR COLUMN 18 4 MO PPM I 

5.OE 00 X X X  

M A X I M U M  7-OOOOOE 01 

MIN I M U M  5-OOOOOE 00 

GEOMETRIC MEAN = 1.30375E 01  

PERCENT 
FREQ CUM 

3.39 
5.08 
5 * 9 3  
6.78 
6.78 
7.63 
9 32 

10.17 

ANALYTICAL 
G VALUES 
0 12 

0 . 0  

GEOMETRIC D E V I A T I O N  1 2.80113E 0 0  





FREQUENCY TABLE FOR COLUMN 19 1 NB PPM 1 

LIMITS FREQ FREO PERCENT PERCENT 
LONER - UPPER CUM FREQ FREQ cun 

8 . 3 E 0 0 -  1 . 2 E 0 1  75 7 5  63.56 63.56 
1.2E 01 - 1.8E 01 2 77 1-69 6 5 - 2 5  

H ISTOGRAM FOR COLUHN 19 ( NB PPH 1 

1.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 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  

ANALYTICAL 
N L H B T G VALUES 
0 4 1 0 0 0 0 77 

0 . 0  34.75 0 .0  0.0 

HINIMUM 1.00000E 01 

GEDMETRIC MEAN = 1.01055E 01 

GEOMETRIC OEVIATION = 1.06763E 00 
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FREQUENCY TABLE FOR COLUMN 21 ( PB PPM ) 

L I M I T S  FREQ FREQ PERCENT 
LOHER - UPPER C UH FREQ 

- -' 8.3E00- 1 . 2 E 0 1  2 5  25  21.19 
1.2E 01  - 1o8E 0 1  1 2  37 10.17 - 1.BE 01  - 2.bE 01 8 4 5  6.18 

L -  2.6E 01  - 3.8E 01 8 53 6 - 1 8  
3.8E 01  - 5.6E 0 1  0 53 0.0 

/- 
5.6E 01  - 8.3E 01 1 54 0.85 

- 

-. HISTOGRAM FOR COLUMN 2 1  PB PPW 1 

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

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

2.OE 01 X X X X X X X  

3.OE 01 X X X X X X X  

N L 
3 4  3 0  

* 28.81 25.42 

HAXIMUM 7.00000E 01 

GEUHETRIC MEAN = 1.47929E 0 1  

PERCENT 
FREQ CUM 

21.19 
3 1 36 
38-14 
44 9 2  
44.92 
45.76 

ANALYTICAL 
G VALUES 
0 .  5 4  

0.0 

GEOMETRIC DEVIAT ION = 1057645E 00 



FREQUENCY TABLE FOR COLUMN 22  1 58 PPH 1 

L I H I T S  FREQ FREQ PERCENT PERCENT 
COWER - UPPER cun FREQ FREO CUM 

ANALYTICAL 
Pi L H 0 T G VALUES 

118 0 0 0 0 0 0 **+** 0.0 0.0 0.0 

MAXlHUM 1 -9.99900E 48 

M I N I M U M  = Y.99900E 48 

GEOHETRlC MEAN = 9.99900E 48 

GEOMETRIC D E V I A T I O N  = 9-9990OE 48  



FREQUENCY TABLE FOR COLUMN 23 1 SC PPH ) 

L I M I T S  FREQ FREQ 
LOHEK - UPPER GUN 

3.8E00- 5 . 6 E 0 0  8 8 
5.6E 00 - 8.3E 00 5 1 3  
8.3E 00 - 1 . 2 E  01 7 20 
1.ZE 01 - .1,8E 01 36 5 6  
l . 8 E  01 - 2.6E 0 1  18 74 
2 . 6 E  01 - 3.8E 0 1  2 9  103 
3.8E 01 - 5.6€ 01 3 i06 

PERCENT 
FAEQ 

6.78 
4.24 
5.93 

30.51 
15.25 
24.58 

2.54 

r. 
. - HISTOGRAM FOR COLUMN 2 3  ( SC PPM 1 

5.OE 00 X X X K X X X  

7.OE 00 X X X X  

1 . O E  0 1  X X X X X X  

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 X X X X X  

2.0E 01 X X X X X X X X X X X X X X X  

3.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  

5 - O E  01 X X X  

M I N I M U M  = 5.00000E 00 

PERCENT 
FREQ CUM 

6.78 
11.02 
16.95 
47.46 
62 07 1 
87 29 
89.83 

ANALYTlCAL 
G VALUES 
0 106 

0.0 

GEOMETRIC H E h N  = 1070296E 01 

GEOMETRIC D E V I A T I O N  = 1.73352E 00 



-. FREQUENCY TABLE FOR COLUMN 24 ( SN PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER cum FREQ FREQ cun 

ANALYTICAL 
N 1 H 0 T G VALUES - - 11 8 0 0 0 0 0 0 

***** 0.0 0.0 0.0 

- 
M A X I M U M  = -9.99900E 48 

? 
MINIMUM = 9.99900E 48 

-. 

GEOMETRIC MEAN 1 9.99900E 40 

GEOMETRIC OEVIhTIDN 9.99900E 48 



FREQUENCY TABLE FOR COLUMN 25  t SR PPM 1 

LIMITS FREP 
LOWER - UPPER 

8.3E01- 1 . 2 E 0 2  9 
1 - 2 E  02 - 1.8E 0 2  lb 
1.8E02- 2 . b E 0 2  19 
2.bE 0 2  - 3 - B E  02 2 8  
3-BE 02 - 5.6E 02 11 
5.6E 02 - 8.3E 02 1 5  
8 . 3 E O Z -  1 . 2 E 0 3  5 
1 - 2 E  0 3  - 1 m 8 E  0 3  5 
1.8E 0 3  - 2.6E 03 2 
2.6E 0 3  - 3-BE 0 3  1 

F R E Q  
CUM 
9 

2 5 
44 
7 2 
a 3 
98 

LO3 
1 0 8  
1 1 0  
111 

PERCENT 
FREQ 
7-63 

1 3 - 5 6  
1 6 - 1 0  
23.73 
9.32 
12-71 

4 - 2 4  
4 .24  
1-69 
0-85  

PERCENT 
F R E Q  CUM 

7.63 
21.19 
37.29 
b1.02 
70.34 
8 3 - 0 5  
8 7 - 2 9  
9 1 - 5 3  
9 3 - 2 2  
94-07 

P. - HISTOGRAM FOR COLUMN 2 5  1 58 PPM 1 

- LOO€ 02 X X X X X X X X  

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

2 - O E  02 X X X 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 X X X X  

5 m O E  0 2  X X X X X X X X X  

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

ul 
L U  1-QE 03 X X X X  

1.5E 0 3  XXXX 

ANALYTICAL 
N L H 6 T G VALUES 
0 6 0 0 0 1 11 1 

0 • 0 5-08 0.0 0-85  

1 
M A X I M U M  = 3.00000E 03 

I * 
1 M I N I M U M  = 1.00000E 02 
I 

I GEORETRIG MEAN = 3.27711E 0 2  

GEOMETRIC D E V I A T I O N  = 2.184646 0 0  









FREQUENCY TABLE FOR COLUMN 2 9  1 ZN PPA 1 

LIMITS FHEQ FKEO PERCENT 
LUUEK - UPPER CUM FREQ 

1.8E02- 2 - S E 0 2  3 3 2-56 
2.6E 0 2  - 3.8E 0 2  5 8 4.24 

/ 
3.BE 02 - 506f 02 1 9 0.85 - 5.6E 02 - 8.3E 0 2  1 10 0.85 
8.3E 0 2  - 1.2E 03 0 10 0.0 

- 1 o 2 E 0 3 -  1 . 8 E 0 3  0 10 0.0 
1 * 8 E  03 - 2.6E 0 3  0 1 0  0.0 
2.6E 0 3  - 3.8E 03 0 10 0.0 
3.8E 0 3  - 5 0 6 E  03 1 11 0.85 

HISTOGRAM FOR COLUMN 29 ( ZN PPM 1 

2-OE 02 XXX 

3.OE 02 X X X X  

5.OE 0 2  X 

M I N I M U M  = 2000000E 02 

PERCENT 
FREQ CUM 

2-54 
6-78 
7.63 
8.47 
8.47 
8 47 
8.47 
8.47 
9 -32 

ANALYTICAL 
G VALUES 
0 11 
0.0 

GEOMETRIC MEAN = 3.9245SE 02 

GEOMETRIC D E V I A T I O N  = 2 .52707E 0 0  





FAEQUENCY TABLE FOR COLUMN 3 1  I AU PPM I 

L I M I T S  
LOWER - UPPER 

1.8E-02 - 2.6E-02 
2.bE-02 - 3.8E-02 

-.. 3.8E-02 - 5.bE-02 
-- 5.6E-02 - 8.3E-02 

8.3E-02 - 1.2E-01 
1.2E-01 - 1.8E-01 
1.8E-01 - 2.6E-01 

FREQ F R E Q  
CUM 

0 0 
0 0 
1 1 
0 1 
0 1 
0 1 
2 3 

PERCENT 
FREQ 

0.0 
0.0 
0 .85  
0.0 
0.0 
0 . 0  
1.69 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.85 
0.85 
0 . 8 5  
0 .85  
2.54 

H I S T O G R A M  FOR COLUMN 31 f AU PPW 1 

M A X I M U M  = 2.00000E-01 

MINIMUM = 4.00000E-02 

GEOMETRIC MEAN 1.16961E-01 

ANALY T I C A t  
G VALUES 
0 3 

0.0 

G E O M E T R I C  DEVIATIOM 2.53250E 00 
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FREQUENCY TABLE FOR COLUMN 1 ( FE P C T  I 

L I M I T S  
LOWER - UPPER 

3 . 8 E - 0 2 -  5.bE-02 
5.6E-02 - 8-3E-02 
8.3t -02 - 1.ZE-01 
1.2E-01 - 1 - 8 E - 0 1  
1.8€-01 - 2 - h E - O I  
2.6f-01 - 3.8E-01 
3 - 8 E - 0 1  - 5 - 6 E - 0 1  
5.6E-01 - 8 - 3 E - 0 1  
8.3E-01 - 1 - Z E  0 0  
102E 00 - 1-8E 00 
1 - 8 E 0 0 -  2 0 6 E 0 0  
2.6E 00 - 3-8E 00 
3.8E 0 0  - 5.6E 00 
5.6E00- 8 . 3 E 0 0  
8 - 3 E 0 0 -  1 . 2 E 0 1  
102E 01 - 1.8E 01 

F R E Q  FREQ 
cun 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 1 
3 4 
4 8 
8 16 

11 27 
7 34 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0.0 
2 - 9 4  
0 0 0 
8.82 

11 76 
23-53 
32.35 
20.59 

HISTOGRAM FOR COLUMN 1 ( FE PCT 1 

1.5E 00 X X X  

2*OE 0 0  

390f 0 0  X X X X X X X X X  

Q) 5. OE 0 0  X X X X X X X X X X X X  
cn 

7.OE 00 X X X X X X X X X X X X X X X X X X X X K X X X  

1.0E 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 X X  

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

M A X I M U M  = 1,50000E 01 

M I N I M U M  1.50000E 0 0  

GEOMETRIC MEAN s 7-83459E 00 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 - 0  
2 - 9 4  
2.94 

1 1 - 7 6  
23.53 
47-06 
79-41 

100.00 

A N A L Y T I C A L  
G VALUES 
0 3 4  

0.0 

/- 

GEOMETRIC OEVIATIOl = 1 - 7 3 4 7 7 E  00 
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FREQUENCY TABLE FOR COLUMN 8 I A l l  PPM ) 

L I M I T S  FREQ FREQ PERCENT PERCENT 

T. 

LOWER - UPPER C UH FREQ FREQ CUM 
d 

ANALYTICAL 

'- 
N L H 8 T G . VALUES - 3 4 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

r- M A X I M U M  -9.99900E 48  

-. M I N I M U M  3 9.99900E 4 8  

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



FREQUENCY TABLE FOR COLUMN 9 (  8 PPH I 

LIMITS FREQ 

7 

LOWER - UPPER 
8.3E 00 - 1.2E 0 1  6 
1.2E 01 - 1.BE 01 1 2  
1.8E 01 - 2.6E 0 1  1 0  

.- 2.6E 01 - 3.8E 01 3 
3.8E 01 - 5.6E 01 2 

I-. 

5.6E 01 - 603E 0 1  0 
I _  8 . 3 E 0 1 -  l - Z E 0 2  1 

FREP 
GUM 

6 
18 
2 8 
3 1 
3 3 
33 
3 4  

PERCENT 
FREQ 
17.65 
3 5 - 2 9  
29.41 

8.82 
5.88 
0.0 
2 -94  

PERCENT 
FREQ CUM 

17-65 
5 2 - 9 4  
a2.35 
91.18 
97 06 
97.06 

100.00 

.r- HISTOGRAM FOR CDLUHN 9 ( B PPM 1 

7. 

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

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 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  

3.0f 0 1  X X X X X X X X X  

5.OE 01 X X X X X X  

7.OE 01 
4 
W 1.OE 02 X X X  

ANALYTICAL 
N L H B T G VALUES 
0 0 0 0 0 0 34 

0.0 0.0 0.0 0.0 

M A X I M U M  t 1.00000E 02 

MINIMUM = 1.00000E 0 1  

GEOMETRlC MEAN = 1.83362E 0 1  

GEOHETHIC D E V I A T I O N  1.65536E 0 0  



. - 

.+ 

FREQUENCY TABLE FOR COLUMN 10 ( B A  PPM 1 

L I M I T S  FREQ FREQ PERCENT 

.-. LOWEK - UPPER C U M ?  FREQ 
1.8E 0 1  - 2 - 6 E  01 0  0 0 • 0 
Zo6E  01 - 3.8E 01 0 0  0.0 
3.8E 01 - 5.6E 0 1  0 0 0.0 - -- 5.6E 01 - 8.3E 01 0 0 0.0 
8.3E 01 - 1.2E 02 0  0 0.0 . - 1 0 2 E 0 2 -  1 . B E 0 2  1 1 2 . 9 4  
1.8E 0 2  - 2 - 6 E  02  1 2  2.94 
2.6E 0 2  - 308E 0 2  2 0  2 2  58.82 - 3 . 8 E 0 2 -  5-6E 02 3 2 5  8.82 
5 - 6 E 0 2 -  8 0 3 E 0 2  7 3 2  2 0 - 5 9  
8.3E 02 - 1.2E 03 1 3 3  2  9 4  

7 

1.2E 03 - 1.8E 0 3  0 33 0 - 0  
1.8E 0 3  - 296E 03 0 33 0.0 
2.6E 03 - 3.8E 03 1 34 2.94 

PERCENT 
FREQ CUM 

0.0 
0  - 0  
0.0 
0.0 
0.0 
2  94 
5.88 

6 4 - 7 1  
73.53 
94.12 
9 7 - 0 6  
9 7 - 0 6  
97.06 
100.00 

H I S T O G R A M  FOR COLUMN 10 ( BA PPH 1 

1.515 02 X X X  

2.OE 02 X X X  

3.OE 0 2  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 X X X X X X X X X X X X  

5tOE 02 X X X X X X X X X  
4 
b P  70 OE 02 X X X X X X X X X X X X X X X X X X X X X  

1.OE 03 X X X  

1.5E 03 

2-0E  0 3  

3 - 0 E  03 X X X  

ANALY T ICAL 
H 0 T G VALUES 
0 0  0 0 34 

0  0 0.0 

MAX IMUH 3.00000f  0 3  

MIN IMUM 1.50000E 02 

GEDMETRIC MEAN 4r01057E 0 2  



FREQUENCY TABLE FOR COLUHN 11 ( BE PPM 1 

L I M I T S  FREQ FREP PERCENT PERCENT - 

LONER - UPPER C UY FREO FREQ CUM 
8-3E-01 - 1 - Z E  00 9 9 26 -47  2 6 - 4 7  
102E 00 - 1 - 8 E  00 1 10 2 - 9 4  29-41 

HISTOGRAM FOR COLUMN 11 ( BE PPH I 

1.5E 00 X X X  

ANALYTICAL 
N L H 0 T G VALUES 
3 2 1 0 0 0 0 10 

8 82 61-76 0.0 0.0 

GEOHETRIC M E A N  = 1.04138E 00 

GEOMETRIC D E V L A T I O N  1-13680E 00 



FREQUENCY TABLE F O R  COLUMN 12 I BI PPM 1 

L I M I T S  FREQ FREO PERCENT PERCENT 
LCWER - UPPER CUM FREQ f R E Q  CUM 

ANALYTICAL 

r- 
N L H 0 T G VALUES 

- 36 0 0 0 0 0 0 ***** 0.0 0 .0  0.0 

. - 
GEOMETRIC MEAN 9 .99900E  48 

- 
GEOMETRIC D E V I A T I O N  9 .99900E  48  
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L I H  I T S  FREQ F R E Q  PERCENT 
LDWER - UPPER CUM F R E Q  

- 3-8E 00 - 596E 0 0  0 0 0.0 
5-6f 00 - 8.3E 00 0 0 0.0 

--. 813E 0 0  - 1.2E 0 1  0 0 0-0 
1.2E 0 1  - 1-BE OI 0 0 0 - 0  
1.8E 01 - 206E 0 1  0 0 0.0 

,- 206E 01 - 3.8E 0 1  2 2 5.88 
- 3-8E  0 1  - 5.6E 0 1  4 6 1 1 - 7 6  

5.6E 0 1  - 8.3E 0 1  11 17 32.35 

- 8.3E 0 1  - 1.2E 0 2  5 22 14.71 
1.2E 02 - 1.8E 0 2  11 33 32.35 
1 . 8 E 0 2 -  Z . b E 0 2  

d 
0 3 3  0.0 

Z . b E 0 2 -  3 . 8 E 0 2  1 34 2 94 

.. HISTOGRAM F O R  COLUMN 15 ( C R  PPM 1 

3.OE 0 1  X X X X X X  

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

7 . O E  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  

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

4 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  
CD 

2.OE 02 

3 . O E  02 X X X  

HAXIWUH 3.00000E 0 2  

HINIMUH = 3 - 0 0 0 0 0 E  01 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0 . 0 
0 0 
5 88 

1 7 - 6 5  
50.00 
64 7 1 
97.06 
97.06 

100.00 

ANALY T ICAL 
G VALUES 
0 34 

0.0 

G E O M E T R I C  MEAN = 9 - 0 0 9 7 0 E  0 1  

GEOMETRIC D E V I A T I O N  = 1.67931E 0 0  
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,-- 
FREQUENCY TABLE FOR COLUMN 17 t LA PPH 1 

i 1 ~ 1  TS FREQ FREQ 
LOWER - UPPER CUM 

1 . B E 0 1 -  2 . 6 E 0 1  1  L 
2 - 6 E  0 1  - 3.8E 01 0 1 

.. 3 - 8 E  0 1  - 5 - 6 E  01 1 2 
5.6E 0 1  - 8 - 3 E  01  1 3 
8.3E 0 1  - 1.2E 02  0 3 
L.ZE 0 2  - 1-BE 0 2  1 4 

PERCENT 
FREQ 

2 - 9 4  
0.0 
2 - 9 4  
2.94 
0.0 
2 - 9 4  

PERCENT 
FREQ CUM 

2 -94 
2-94 
5.88 
8 82 
8.82 
L1.76 

,. HISTOGR4H FOR COLUMN 17 ( LA PPM 

200E 0 1  X X X  

3oOE 0 1  

5.OE 0 1  X X X  

7.OE 0 1  X X X  

1.5E 0 2  XXX 

ANALYTICAL 
H €3 T G VALUES 
0 0 0 0 4 

0 .0  0.0 

M I N I M U M  2 - 0 0 0 0 0 E  01 

GEOMETRIC MEAN = 5 - 6 9 2 4 1 E  01 

GEDMETRIC D E V I A T I O N  1 2 - 3 0 5 1 7 E  00 



7 
f R f Q U E N C Y  TABLE FOR COLUMN L 7  ( L a  PPH 1 

i 1 H I T S  FREQ FREQ 
LOWER - UPPER CUM 

1.8E 0 1  - 2.6E 0 1  1 1 
2.6k 0 1  - 3.8E 0 1  0 1 
3.8E 0 1  - 5.6E 01 1 2 
5.6E 0 1  - 8.3E 01 1 3 
8 . 3 E 0 1 -  1.2E02 0  3 
1.2E 0 2  - 1.8E 02  1 4 

H I S T O G R I M  FOR COLUMN 17 1 LA PPH 1 

ZoOE 01 X X X  

3 - 0 E  01 

5mOE 01 XXX 

7.OE 01 X X X  

1.OE 02  

11SE  02 XXX 

M I N I M U M  = 2.00000E 0 1  

GEOMETRIC MEaN = 5 . 6 9 2 4 1 E  0 1  

PERCENT 
FREQ 

2 . 9 4  
0 . 0  
2. 94  
2.94 
0.0 
2.94 

PERCENT 
FREQ CUM 

2.94 
2.94 
5.88  
8.82 
8. 82  

11 -76 

ANALYTICAL 
G V A L U E S  
0 4 

0.0 



FREQUEYCY TABLE FOR C O t U H N  18 L MO PPH 1 

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

3 . 8 E 0 0 -  5 . 6 E 0 0  1 1 2.94 2-96 
S . b E 0 0 -  8 . 3 E 0 0  4 5 11 7 6  14.71 

,- . 
. - 

HISTOGRAM FOR CDLUMN 18 ( MO PPH ) 

.--. 5 . O E  00 XXX 

7. OE 00 XXXXXXXXXXXX 

ANALY T I C A L  

-. hl L H 8 T G VALUES 
5 24 0 0 0 0 5 

14.71 70.59 0.0 0.0 

G E O M E T R I C  MEAN = 6.54443E 00 

GEOMETRIC D E V I A T I O N  1016238E 00 
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FREQUENCY TABLE FOR COLUMN 21 L PB PPH 1 

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

8.3E 00 - 1.2E 01  1 6  16  47 06 47 -06 
1.ZE 01 - 1-BE 01 6 22 17.65 6 4 - 7 1  

,--. 1-8E 01 - 2-6E 0 1  5 2 7  14-71 79 -41  
2 - 6 E  01 - 3.8E 0 1  1  28 2.94 02-35 

- 
H I S T O G R A M  FOR COLUMN 21 ( PB PPH 1 

- 1-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 X X X X X X X X X X X X X X X X X X  

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

2 . O E  01 X X X X X X X X X X X X X X X  

3 . O E  01 X X X  

M A X I M U M  = 3.00000E OI 

m 
.g HINIHUR = 1.00000E 01 

GEOMETRIC HEAN 7 1-28388E 0 1  

ANALYTICAL 
G VALUES 
0 28 

0.0 

GEOMETRIC D E V I A T I O N  a 1 - 3 8 3 7 1 E  00 
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FREQUENCY TABLE FOR COLUMN 22  1 58 PPM 1 

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

ANALYTICAL 
N L H 0 T G VALUES 

3 4  0 0 0 0 0 0 
***** 0.0 0.0 0.0 

MAXIMUM = -9.99900E 48 

M I N I M U M  = 9.99900E 48 

GEOMETRIC MEAN 9.99900E 48  

GEOMETRIC D E V I A T I D N  P 9.99900E 48 
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FREQUENCY TABLE FOR COLUMN 27 I W PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYT I C A t  
N L H B T G VALUES 

34 0 0 0 0 0 0 
* w e *  0.0 0.0 0.0 

M A X  I H U H  = -9 .99900E 48 

G E O M E T R I C  MEAN = 9-99900E 48  

GEOMETRIC D E V I h T I O N  = 9.99900E 48 



FREQUENCY TABLE FOR COLUMN 2 8  ( Y P P M  I 

LIMITS FREQ FREQ PERCENT PERCENT 
LOHER - UPPER CUM FREO FREQ GUM 

8.3E 00 - L.2E 0 1  3 3 8-82 8.82 
1.2E 0 1  - 1.8E 01 15 1 8  44.12  52.94 
1.8E 01 - 2.6E 01 10 28  29-41  82.35 
2.6E 01 - 3 - B E  0 1  b 3 4  1 7 . 6 5  100.00 

H I S T O G R A M  FDR COLUMN 28 1 Y P P H  I 

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

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 X X X X X X X X X X X X X X X X X X  

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  

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

ANALYTICAL 
X L H 8 T G VALUES 
0 0 0 0 0 0 34  

0.0 0.0 0.0 0.0 

M A X I M U M  = 3.00000E 0 1  

M I N I M U M  = 1.00000E 01 

a G f O M t T R I C  MEAN = 1.77999E 01 
IU 

GEOMETRIC DEVLATISM = 1.36587E 00 



L-, 

FREQUENCY TABLE FDR COLUMN 2 9  ( ZN PPM 1 

L I M I T S  FREQ F R E U  PERCENT PERCENT 
LOWER - UPPER C Ulv, FREO FREQ CUM 

1.8E 0 2  - 2 - 6 E  02 2 2 5 . 6 8  5 - 6 8  
2.6E 02  - 3 - 8 E  02 2 4 5.88 11.76 

-. 3.Bf 02 - 5.6E 02 0 4 0.0 11.76 
- 5 . 6 E 0 2 -  803EOZ 1 5 2 - 9 6  14.71 

, < 

HISTOGRAM FOR COLUMN 2 9  t ZN PPM ) 

2 . O E  02 X X X X X X  

3.OE 02 X X X X X X  

7.OE 0 2  X X X  

ANALYTiCAL 
N L H 0 T G VALUES 

11  18  0 0 0 0 5 
32.35 52.94 0.0 0.0 

M A X I M U M  = 7.00000E 02 

M I N I M U M  = 2.00000E 02 

GEOMETRIC HEAa = 3 - 0 2 1 8 9 E  02 

GEOMETRIC OEVIhTION x 1.66774E 00 



F R E Q U E X C Y  TABLE FOR COLUMN 30 ( Z R  P P H  I - 
L I H I T S  FREQ FREQ PERCENT 

LOWER - UPPER E UM FREQ 
8 . 3 E 0 0 -  i . 2 E 0 1  1 1 2.94 
1.2E 0 1  - 1.8E 0 1  0 1 0.0 
1.BE 01 - 2.6.E 01 0 1 0.0 

. , 2.bE 0 1  - 308E 0 1  0 1 0.0 
3 . 8 t 0 1 -  5 . 6 E 0 1  1 2 2.94 

- 5.6E 0 1  - 8e3E  0 1  1 7  19 50.00 
8 . 3 E 0 1 -  1 . 2 E 0 2  10 29 29 .41  
1.2E 02  - 1.8E 0 2  1 3 0  2.94 

-. 1.8E 02  - 2.6E 02 3 3 3  8.82 
2.6E 02 - 308E 02 0 3 3  0.0 
3.8E 02 - 5 e 6 E  0 2  1 34 2 rn 94 

P E R C E N T  
FREQ CUM 

2.94 
2.94 
2 -94 
2.94 
5 8 8  

55.88 
85.29 
88.24 
97.06 
97.06 

100.00 

HISTOGRAM FOR CULUMN 30 1 Z R  PPM I 

i.OE 0 1  X X X  

5.OE 0 1  X X X  

CO 7.OE 01 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 X X X  

b& 
1.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  

1.5E 02  X X X  

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

5.OE 0 2  X X X  

M A X I M U M  = 5.00000E 02 

M I N I M U M  = 1.00000E 01 

ANALYT ICAL 
G VALUES 
0 34 

0.0 

GtOMETRIC MEAN = 8.64127E 0 1  

GEOMETRIC D E V I A T I O N  = 1- 80073E 00 



FREQUENCY T A B L E  FOR COLUMN 31  ( AU 

L I M I T S  
LOWER - UPPER 

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

FREQ FREQ 
C U M  

1 1 
0 I 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
1 2 

HISTOGRAM FDR COLUMN 3 1  ( AU PPM 1 

2.OE-02 X X X  

5,OE-01 

7.0E-01 X X X  

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

PERCENT 
F R E 4  

2.94 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2 94 

PERCENT 
FREQ CUM 

2 .94  
, 2 9 9 4  
2 94 
2-94 
2.94 
2.94 
2.94 
2.94 
2.9C 
5.88 

ANALYT ICAL 
H 8 T G VALUES 
0 0 0 0 2 

0.0 0.0 

GEOMETRIC n E m  = 1 . 1 8 3 2 ~ ~ - 0 1  

GEOMETRIC D E V I A T I O N  1- 23544E 01 
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58 PPM 
C SG PPH 

S N  PPH 

- S R  PPM 
V PPH 
W PPM 
Y PPM 

n 
-4 2 %  PPH 

Z R  PPM 

h 

AU PPM 

34 NOT DETECTED* LESS THAN? OR TRACE VALUES. 0 REPORTED VALUES. NO CORPUTATI ONS. 
3 6  SAMPLES AND 3 4  A N A L Y T I C A L  VALUES. 
3 4  NOT DETECTED* LESS THAN* OR TRACE VALUES- 0 REPORTED VhLUES. NO COMPUTATIONS- 
3 4  SAMPLES AND 3 4  ANALYTICAL VALUES, 
34 SIMPLES AM0 34 ANALYTICAL VALUES* 
34  NOT O E T E C T E D t  LESS THAN* OR TRACE VALUES. 0 REPORTED V4LUES. NO COHPUTATIONS. 
34 SAMPLES AND 34  ANaLYTICAL VALUES. 
29 NOT DETECTED* LESS THAN? OR TRACE VALUES* 5 REPORTED VALUES. 
34 SAMPLES AND 34 ANALYTICAL VALUES. 
32 NOT DETECTED* LESS THAN. OR TRACE VALUES. 2 REPORTED VALUES. NO COMPUTATIONSI 


