
1068 Brooklawn Court
Troy, Michigan 48084
March 20, 1979

Dr. John R. Halsey
Michigan History Division
Department of State
Lansing, Michigan 48918

Dear Dr. Halsey:

Please find enclosed a preliminary draft, stage I report
on a Neutron Activation Analysis of Glass Trade Beads. I
must apologize for the period of time this project has taken,
but we experienced delays in the collection of samples as
well as in the scheduling for laboratory testing.

Stage I of this study includes classification information
on fifty specimens and their laboratory test results. Stage
II will synthesize interpretations and comments on these
results and will be added as soon as possible. The report
binder has been set up so that new material may be added or
corrections may be made as they occur.

I would like for those who have participated in this study
to have the opportunity of reviewing these results; also,
to add descriptive information and contribute comments,
corrections, criticisms or interpretations for the stage II
refinements if they wish. I am also sending this report to
Dr. Robert Brill at the Corning Museum of Glass for his review.

Samples were submitted to me in many stages of classifi-
cation and I have attempted to bring them all up to an equal
descriptive level. Since I am the sole researcher on this
study and am neither an archaeologist nor a glass historian
my discussion may lack the polish that a professional in
these fields could give this report. I have, however, tried
to be as precise as possible. All errors are my responsi-
bility, with the exception of the lab data sheets and the
loss of one bead specimen while being tested at the Phoenix
Laboratory.

I would greatly appreciate your comments to this report
as soon as possible and will give personal credit to anyone
wishing to contribute statements for the final stages.

Thank you for your participation and support of this study.

Sincerely,

Tyra Lee Lewis
Project Coordinator and Researcher

(313) 644-5082
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This study evolved in 1975, as a research branch of a
project sponsored by the Grand Rapids Public Museum entitled:
Beads: Their Use By Upper Great Lakes Indians. Initial fund-
ing to research and structure the testing of samples came from
the Michigan Council for the Arts and the Grand Rapids Museum
Association. In 1976, a grant was provided by the Phoenix
Memorial Laboratory at the University of Michigan, Ann Arbor,
to test some 50 samples as a unique application of the Phoenix
Project theme "Peaceful Applications of Atomic Energy." Speci-
mens were collected, classified and photographed and testing
was completed in 1978.

This profile represents a comprehensive rather than a controlled
sampling of types, time periods and geographic locations. The
chronological span of specimens ranges from the 16th to the 19th
century. Fifty beads were tested; forty-six of the specimens
represent nineteen different North American archaeological sites,
two represent a South American site and two are from Venetian
sample bead cards. Beads were analyzed for thirty-six different
elements.

Glass beads continue to appear on archaeological sites in great
quantities and varieties and continue as well to be elusive in
regard to origin and frustrating in regard to classification.
Information obtainer3 through the more critical ex p_mination of
analysis will add some interesting facts about particular speci-
mens but at the same time will subtract some of what we thought
we had gained through visual comparisons and classifications.

It was because of a special interest in this particular artifact
and a need for additional contributions in comparative testings
and studies that this analysis was pursued.

Tyra Lee Lewis
Project Coordinator and Researcher
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Sites and Participants:

Old Birch Island Cemetery .....Museum of Anthropology, University
of Michigan, Ann Arbor
Dr. Christopher Peebles
Katherine Spielmann

National Historic Parks and Sites
Branch, Parks Canada, Ottawa
Karlis Karklins

Department of Anthropology, Uni-
versity of Florida, Gainesville
Professor Charles Fairbanks

Sturgeon Fort .............
Nottingham House
Fort Wedderburn

Fig Springs
Nueva Cadiz

Lasanen .....................
Fletcher
Battle Point
Fort St. Joseph

The Museum, Michigan State Uni-
versity, East Lansing
Dr. Charles Cleland
Patrick E. Martin
Charles Hulse
Fort St. Joseph Museum, Niles, Mich.

Factory Hollow ...............
Dutch Hollow
Feugle
Power House
Dann
Rochester Junction
Huntoon
Honeoye

Charles Wray
West Rush, New York

Keller ...................... Gerald B. Fenstermaker
Lancaster, Pennsylvania

Rock Island II ............... Department of Anthropology,
Lawrence, University, Appleton, Wis.
Professor Ronald J. Mason

Venetian Bead Cards, ........... Illinois State Museum, Springfield
Frost Collection Judi Johnson



SPECIMEN NUMBER ON PHOTOGRAPH - SITE - OCCUPATION DATES - LOCATION 

1 - Old Birch Island Cemetery, 1750-1800 (estimated)...McGregor Bay,
2 - Manitoulin District, Ontario, Canada.
3 - 11 II ii

4 - Sturgeon Fort, 1776-1780...Peter Pond National Historic Site,
5 - Prince Albert, Saskatchewan, Canada.
6
7 - Nottingham House, 1802-1806...On English Island, Lake Athabasca,
8 - IF Alberta, Canada.
9
10- Fort Wedderburn, 1817-1818.. .Old Fort Point, Lake Athabasca,
11-

11 Alberta, Canada.
12- Fig Springs (Co-1), 1620-1660...Columbia County, Florida.
13-
14-

II 11

15- Lasanen, late 17th century burial.. .St. Ignace, Michigan.
16- Fletcher - Ottawa cemetery, 1730-1750...Bay City, Michigan.
17- Fort St. Joseph, 1700-1781.. .Niles, Michigan.
18- Battle Point, early 19th century Indian cemetery...Grand River,

Ottawa County, Michigan.
19- Factory Hollow, 1590-1615... .West Bloomfield, New York.
20-

II II 11

21- Dutch Hollow, 1600-1625.. .Avon, New York.
22-
23- Feugle, 1600-1625.. .Avon, New York.
24- Power House, 1645-1660...Lima, New York.
25-

11

26-
11 11

27-
II II

28- Dann, 1660-1675...Honeoye Falls, New York.
29- " II II

30- Rochester junction, 1675-1687...Honeoye Falls, New York.
31-

II IS

32- Huntoon, 1710-1730.. .Canandaigua, New York.
33- Honeoye, 1750-1779...Honeoye, New York.
34-

II 11

35- Keller, 1550-1575. ..Lancaster County, Pennsylvania.
36- Rock Island II, 1650-1770 *...Rock Island State Park, Door County,
37-

11 Wisconsin.
38-

55 Ii

39- 1675-1700 * * Dates indicate chronological
40- 1675-1730 * span at Rock Island II only.
41-

11

42-
II 1

43-
H. 1675-1770 *

44- 1760-1770 *
45- II II II

46-
11

47- Nueva Cadiz, 1518-1545.. .Venezuela, South America.
48-

11 II 11

49- Venetian Bead Card, 1848-1937.. .Stephen and Dan Frost of New York City.
50-



34
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tr2es
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19

20
40

28 36

GLASS TRADE BEADS FROM NORTH AMERICAN ARCHEOLOGICAL :,ITLS.
NEUTRON ACTIVATION CHEMICAL ANALYSIS CONDUCTED BY THE UNIVERSITY OF MICHIGAN,
PHOENIX MEMORIAL LABORATORY, FORD NUCLEAR REACTOR, ANN ARBOR, MICHIGAN.
TUDY PREPARED AND PHOTOGRAPHED BY TYRA LEWIS, 1976-1977.
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Statement on Bead Classifications 

Bead type samples and fragments tested were photographed
and numbered as shown on the color print included in this re-
port. *In order to clarify the title strip on this photo, it
should read; forty-six specimens are from North American archae-
ological sites; two are from a South American site and two are
from Venetian sample bead cards.

Specimens have been classified using Kenneth and Martha
Kidds' system with variables indicated by an asterisk (*)•
Additional descriptive information on shape, manufacture, size,
color, diaphaneity, structure and physical characteristics
accompanies each bead.

Shape 
Basic Shapes: tubular, barrel, round, circular and oval
Modified Shapes:
flat (pressed on marver or with pincher-style flat paddles!,
disk
corn
melon (pressed with pincher-style mold)
raspberry-mulberry (rolled over textured marver or pressed with

pincher-style mold)
faceted (cut; pressed with pincher-style flat paddles or pressed

in pincher-style mold)
twisted

Manufacture 
Drawn and wound types represented.

Size
Scale is provided on the photograph. Individual specimen size
or type range is given.

Color 
Munsell Book of Color 

Diaphaneity 
Opaque, translucent and transparent with additional notations
under specific light conditions.



Statement on Bead Classifications (cont.) 

Structure 
Simple - Bead with one layer of glass.
Compound - Bead with two or multiple concentric layers of glass.
Complex - Bead with surface decorations consisting of glass rod

stripes, applied designs or impregnated millefiori
pieces.

* If a bead is of simple structure, no explanation is recorded.
Compound and complex examples have notations.

Physical Characteristics 
Presence of bubbles, patina, striations, etc.

Comparative Types 
Beads that visually classify as alike:

5 and 37
12 and 35
31 and 38 (* exception - some specimens have matt appearance

to glass)
4 and 33 ( examples of untuMbled and tumbled )
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Neutron Activation Analysis Statement 

All samples were analyzed by instrumental neutron activa-
tion analysis. Samples were irradiated at two different times
in the two megawatt Ford Nuclear Reactor at the University of
Michigan Phoenix Laboratory. The first irradiation was of short
duration in a pneumatic tube system, and counting was done im-
mediately after irradiation. The second irradiation was for 20
hours at a neutron flux of approximately 1.5 x 10

13
 n/cm2/sec.

After the 20 hours of irradiation, samples were counted on two
different occasions. Activity was measured using a gamma-ray
spectrometer using a high resolution lithium drifted germanium
detector coupled to a computerized analysis system.

Laboratory Results 

Sample Identification Number: Last two digits equal bead number
on photograph. Example: 1503 = bead #3.

Result: Amount of element detected.

(‹): Element not detected (Amount would have had to be greater
than amount presented).

+/-: Standard deviation error associated with the count.
Element amounts given in parts per million (PPM)
with the exception of potassium (K) which is given
in percent (%).

Elements 

Ti - Titanium
Mg - Magnesium
Cu - Copper
Na - Sodium
3 - Vanadium
Cl - Chlorine
Al - Aluminum
Mn - Manganese
Ca - Calcium
K - Potassium
Sm - Samarium
Lu - Lutetium
U - Uranium
Cd - Cadmium
Au - Gold
Br - Bromine
La - Lanthanum
Ce - Cerium

Se - Selenium
Hg - Mercury
Th - Thorium
Cr - Chromium
Hf - Hafnium
Ba - Barium
Nd - Neodymium
Ag - Silver
Cs - Cesium
Ni - Nickel
Tb - Terbium
Sc - Scandium
Pb - Rubidium
Fe - Iron
Zn - Zinc
Co - Cobalt
Eu - Europium
Sb - Antimony



Explanation of Results Table 

The following table shows a condensed version of the neutron
activation analysis results as a group. It was prepared by the
researcher for general comparative reference.

The range of element amounts detected was from a low of
0.0436 (#41-Au) to a high of 194175. (#40-K) expressed in PPM.
In order to group the data for analysis 8 catagories were
established based on the total distribution of all amounts
detected.

Each category was assigned a number 1 through 8. (1) repre-
sents the lowest range of elements detected and (8) represents
the highest range of elements detected.

The numbers (1 through 8) were assigned on the basis of the
number of digit places in the result:

EXAMPLE 

Category (Digit Places) Example Results 
Scientific Notation Equivalent (#1503)

1  - - - - - - -  10-2  - - - - - -  Sc - - 0.0544
2  - - - - - - -  10-1  - - - - - -  Th - - 0.1625
3  - - - - - - -  10 -  - - - - - -  V 4.9393
4  - - - - - - -  101  - - - - - -  Ni - - 54.2167
5  - - - - - - -  102  - - - - - -  Ti - 511.2331
6 103  - - - - -Na - 4115.5437
7  - - - - - - -  104  - - - - - - - Ca 66047.9222
8  - - - - - - -  105  - - - - - -  K 122880.

For exact element amounts detected in each sample refer to
the fifty individual laboratory data sheets.

Specimens were analyzed for 36 different elements. Two were
not detected: uranium (U) and terbium (Tb).

The total number of elements determined in each bead, from
the possible 36, is also shown on the table.

Sample #33 was lost during testing and reads incomplete.

Sample #26 is the only sample not showing sodium (na).

Sample #50 is the only sample showing selenium (se).

Note: In the results, potassium (K) was expressed as (X,),
however, to correspond on the table it was converted to PPM.
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Li Li
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<

30n
.^ /c9r,

REHLT
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2.293.0E,75

1.9316
616.737,9
804.4834

18611.6922
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0.P0vo
611. 26
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(t.

2 •3. 652c:
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727
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41 hJ .lI
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% K 2.072i t . I:1 0 0 I:I L.
vamemmliam.
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PPM CD < e.eo0o
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'
.•

3.6924
•3.3783
E.7S81
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5
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PP M CO
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3.7712 0 7 7!

CRIT

:3AMFLE 151:12, 344.73 MG, 1200 SEC.

ELEMENT . 	BKI5 • AREA REUIT CRIT .

PPM SM 472042 -5147 < 0.6013 0.0000 6
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PPN U :=; 64.:=A7 645 < 12.110 0.0000 1
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PPM TH 1 58::680 643 ..,: 4.7172 0.0000 0
PPM CR 1267452 -439 < 73.1860 0.0000 0
PPM HF P90190 --..:1;74 .-.. 4.4107 0.n000

.
15

PPM BA 725629 -1550 < 2722.3595 0. 0 0 ii 0 0
PPM ND A2P03:11 :

:
=

.
:

7; e 499.9?P7 0 . A 0 0 0 20
PPM AI; 374224 -17"'D..,. ,, " '\ 15.1605 0.0000 0
PPM C5--: 389695 -t:',1P70 < 4.5181 0.0000
PPM NI 2903:3 1 -4499 < 424,9302 0.0000 0
PPM TB 252090 1555 < 1.85974 0.0000 10
PPM rT 336888 211.3 < 0.3083 0.0000 13
PPM RB 261 5:35 -16 ,93 e 201.6470 0.0000 0
PPM FE :7:12719 2485 < 3329.5123 0 . 0 0 0 0 20
PPM ZN i -.- 2354 < 2.--12.24--%5 0 • 0 0 0 0 11
PPm cn 291975 -16522 e 4.7897 0 . o00':; . 0
PPM Fu
PPM SB

3ss 004,9
25794r .2745172

• ,,... , cJ
7040.3633

0.00 00
111.733:3

0
29215185



150S, 90.41 NI3, 7- 00

• 1 LL-227

1-31.2671

4115.547
4.9:1:91;

552.54

320S.2:317
66047.9222

215
Ta249
2:3201

3799

SAMPLE

ELEMENT.

PPM TI
PPM m6
PPM CU
PPM NA
PPM .
PPM CL
PPM AL
PPM MN
PPM cA

CRIT

L.
16

1199
141

:-314215
261714

-••■•••••■••161.814.■

1502, 90.41 MG, !BU!..1

ELEMENT PK17,

17149_

AREA RE CULT

12.2 0 0. -.2474

CRIT

651

ELEMENT

15031

EKG

90.41 FIF.,

AREA

1C:00 :EC.

•REULT CPIT

PPM 7:;:M
PPM i U

347
15950

lf.:: ,
-83

< 0_0537
0.2757

0.0000
0.0000

13

0
PPM U 11299 < 1907 0.0000
PPM CD 4653 -1:::4 < 51.1984 0.0000 Ii

PPM AU 1759 2492 1.1215 0.0317
PPM ER 695 -105 . 0.0000 0
PPM LA '- 55 20 < 0.7:7332 0_0000 7

•

.

SAMPLE 1503, 90.41 Mr-11

.ELEMENT EKG AREA Rpsul T • + - IT

PPM CE c.=,....., .::: 1.1052 0.0000 0
PPM SE 11664 Sfi .::* 1.:::015 n.0000 0
PPM HG 12150 145 < 0.5A64 0.0000 s
PPM TH 11745 F.21; O. 11'; 25 0.0::42 24
PPM CP: 9288 - 151 < 2.5352 0.0000 0
PPM HF
PPM BA

7025
55

-110
7:5

,\
.i,:.

0.1515
9.8133

A.0000
0.0000

0
cel.

PPM ND 5170 145 < 17.5524 0..11000 A
4.

PPM FIG 43:33 254 < 0.6 0.0000 15
PPM CS 4077 424 6.25-23 0.0401 44
PPM NI
PPM TB

4441
4441;

0...:,..:.,
20 <

54.2167
0.095!c.

4:7517
0.0000

156 .
0

PPM SC
PPM RE
PPM FE

6432
3R29
4950

1238
,-...• c....
3100 <

- 0.0544
23.5843

1 A2.07::: :=:

n . 0 va
•2.2197
0.0000

...„...,..z.:.0
1:37

19
PPM ZM 7020 .721 19.05A1 74
PPM r0 r 1430 222 r.. i 16.2834 n.1920 341;540'
PPM Pu 1099 -2 < 0. 

0159R o. 0 0 0 A 0
PPM SB :3:30 -1.07,..)..7.i.. I I.. L 2.68162.A21 0.0691 22452



013(100
00 o :7! • 0
o0 •
0000 •0
Og00"0
0 0 0
0 0 0

lId3

24.7T

0000

outi!J'u
uuou'u

H-AHHIH3N313

00C
•c-

a
.
!31d!.11-4

641
2.-N72T

>

aimmm

•Wdd
1

.
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"TD Wdd
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-
.) Wcid

c
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1
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lId0

'9W

1
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g
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0
017
)pg
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.
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al Wdd

0
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•
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0
9
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0000 '0

00Pg'OF,
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0000°0
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AREA T CRIT

5c) E 501 0000 0

Dvi7

18521

EL FN.:7NT

AREA • RE:71_11 T

E ; 1505! 57.88 MG, 18uu

ELEMENT PKG

SAMPLE

ELEMENT

1 505' 57.88 1G7

AREA

300 SEC.

RESULT CR I T

PPm . TI !.90u8 645 < 1054.510 u.uouu A
PPM MG
PPM CU

1 3810
19831 1274 537.3531

1200.3405,
61.3 c;1 48

22
82

Pp m HA 19404 4458 7418.7463 283.0452 .1 014
PPM V 19575 456 < 3.250 f). 0000 11
PPM CI 1 2778 274 < 1102.1837 0.0000 6
PPM AL 19087 3534 L88.Q4Ag 12.4819 554
PPM rIN 45832 23399 11945
PPM CA 712 1 52 4127.817)62 :-

: PENP 1505, 57.88 MG,, Ann

PPM SM 2214 499 < 1.3013 1; 4
PPM LL' 22925 -:=!45 0.5179 0.0000 0
PPM U 15921 75 15.3t7-12 0. 000
PPM CD 9872 156 3 . 1 4 . 2410 0.0000 2
PPM AU 5107 . 45 0.2380 0.0000 0
PPM PR 1404 231 19.2507 2.-2720 38
PPM LA 2A9 291 9.8914 0.7235 315

SAMPLE

ELEMENT

1505,

.EKG

-57.88 MGT .

AREA

3000 REr.

RESULT + - CRIT

PPM CE 54775 1115 2.7197 0-57A9
PPM SE 74::::28 -308 < 2.505.1 0.0000 0
PPM HG 37449 1302 2.7091 0.4099 45
PPM TH
PPM CR

:7: 8::::::5
::: 0123

1185
875

' 0.5720
7.2374

O. 0960 	-
1.5206

,... ,....:. ;
25

PPM HF 19705 1128 0.6800 0.0871 6-.

PPM BA 1A:::03 9R0 403.9514 55.502 59

PPM ND 14085 2.30 / 45.1107 • 0.0000 " :3
PPM AG 7735 265 < 1-3153 0.0.000 - 9
PPM CS 9346 -20:::0 < . 0.4:=2/ 0.0000 0
PPM NI . .6417 129 _< 38.1455 0, 0 ti-; 00 7.

PPM TB 57::::6 255 < 0.1341 0. 0000 10
PPM SC

,
94i:2 13199 0.9054 0.0105 18413

PPM PB 5665 ' -56 < 17.9215 0. 0000 0

PPM FE
.
A672 5875 4509.0P21 27.4826 ' 51.59

PPM ZN 10500 3791 156.5090 5. 1 03 - 1359
PPM CO 5220 . 6281 7.171;A . 0.1404 7558
PPM EU 6193 225 < 0.2195 0. 0000 :3

PPM SB 1::::-% i) ==,,,,„J.... cc:0 84.9887 1.3970 1666709

CRIT



ELEMENT

1506! 30.64

AREA

.30n

CPTT

PPM TI 3545 461.3174 0.1:000 1
PPM MG 1254 L. 4327.6nri 46
PPM CU 43 -:" 171.459 0.0000 1
PPN NA 1595 7'907 24'356.61:31
P P M 1955 18 1.9E13
PPM CL 799 c.4 7.1) ::Fr3F,7. 5309 1200
P P M AL 744 11296 1744.604 2 1 . 3 u 1 171505
PPM MN
PPM CA 19

422
173

1 n7. n55E,
9 n43

7.
0740 1575

: R 1 FL E 600

EI Er .11-_-_NT EKG AREA RFS:0 T CRTT

4.6G'52

SAMPLE 1505, 1800 SEL.:.

ELEMENT BKG AREA CRIT

PPM SN
PPM LU
PPM U

113483
70255
57816

-2294 •
-295

272

<
-.<..:.

3.3032
1. 7148

55.5152

0.0000
0.0000
0.0000

0
0

PPM CT! .45215 545 < 4 601 n H.00!)0
PPM i=oi
PPM DR
PPM LA

24542
2500

477
217
121 •

<
1 6 2667
37.7:D77
A.9;65

I! e 0
1.4121

52352S
18
31

1.11•111161■■•••••■•■••■•. 61/[1.00.4,111.■■ MMINWile•••

SAMP L E

ELEMENT

PPM CE

1505, 3U..4 Mc-i!

BKI5 AREA

1A2430 -l::8s

3000 SEC_

RESULT

8-6514 0 C A

CRIT

0
PPM SE 122:::34 2:40 . < 12.940 0 0 A A C
PPM HG. 132528 -940 < 6.6567 1. 00 ft
PPM TH 137865 14-08 -::: 1.5758 0 0 A00 1 4
PPM CR 109 5 P:. 2 47 3 < 25. 1)392 A 0 G
PPM HF 7 0 25 220 < 1.4130 0 0 0 0 0 1
PPM EA 5 r. p 0 f:: -162 . < 854.9132 • 0 0 0 0 0 0
PPM ND 47808 . 430 • < 156.6462 0 0 0 A 0 4
PPM AG 19570 -41 < :::.9423 0. fie nn
PPM CS 31185 -9549 ,::: 1.4521 0 n 0 0
PPM NI 16128 C.'=.7

1.-
.
...1 < 113.9324 0. 0000 3

PPM TB 15952 --:::32 < 0. 5320 0 A 0 0 0
PPM SC 21012 1877 0.2432 0 . 015E. 168
PPM FT 1 F: 0 59 217 < 60.2409 0 0 0 •-•

PPM FE e2035 481 < 1022.6792 0 . u G00 1 0
PPM ZN -

359:39 7 :::: 0 - < . 69.9112 0.0000 1j;
PPM CD 21905 -3:33 .::: . 1.4913 0 0 0 0 0
PPM EU 26295 445 < 0 . 25 11 0 • 0 0 0 0
PPM SB R 0 17 252652 751.8953 12. 0176 8344874



0

RFULT

3_1126 O. 0000

• CRIT

:=-:-AMPLE 1507,

ELEMENT PK1-7,

PPM TI 3115
PPM 1.117,	975,-*D
PPM CU 146,r:4
PPM NA 1375
PPM V 15402
PPM (-1_ 7312
PPM AL
PPM MN 492
PPM CA

1;1.-27 MG,

AREA

-277
1121
411

4651'3

1:7:344
2274

300 '5EC.

I CRIT .

0.0000 6
101. 42:33 . 125

II 12

0.6557 c4 Ii

2032
A8145

IF,02.4055 17010

:'7AM
Pir

ELEMENT

1507!

BKG AREA

13C.0 Er

RERULT rR1T

PPM SM .

PPM LU
109823
657:35

9
....._,:-,-:-...-:..... L.

e:
<

1.6229
(.1.f:EA s

0.n000
6.01010

0
Ii

ppm II 52123 13 < 26.4::::21 0.0000 0
PM CD 47487 -197 < 239.5115 C.0f.:00
PPM r.:!U 2A230 538 1.1.11,3ti3 0.111&3
PPM DR .4875 *--,:82 < P5.7553 it. ii 16
PPM LA . E. 212 6.1136 G.

.SAMPLE 1507,- A1-37 MG 3000 REC.

- ELEMENT BKG AREA RESULT CRIT

PPM CE 316669 3444 7.9261 1.3022 37
- PPM SE 251240 167 8.8615 0.0000 . 0

PPM HG 270828 -900 4.7541 0.0000 0
PPM TH 2807A0 1048 1.1229 0.0000 4
PPM CR 221076 -48 18.4925 0.0000 0
PPM HF 15b40 • 2296 1.3055 0.2289
PPM BA 1331;36 -215 661.7491 0.0000 0
PPM ND 119997 926 123.7831 0-0000 3
PPM AG 80266 -812 3.9778 0.0000 0
PPM CS 102613 -13923 1.3132 0.0000 0
PPM NI 83623 8051 771.9659 29.8415 - . 775
PPM TB 91062 -148 0.6329 0.0000 0
PPM SC .125279 19017 1.2303 0.047 C.
PPM RB 86879 • -425 65.8132- 0.01100 0
PPM FE 107837 6020 4357.5601 244.7418 - 336
pp

m
 ZN 159700. • 5278 205-5093 16-0245 174•

PPM CO- 49010 519377 559.6837 . 5-4088 5504n29
PPM EU 43284 467 0.5447 0.0000
PPM SB •_ 15210 386082 560.3427 8.9333 -9800086



502.:77:142

12215.2574
4.5206

2959.7422
2347.1'2.00

41:4 _ L. •
5441.0840

0.0000
551.41

0.U000

1:1:5. :D745
27.2457

. 7
535.7241

CRIT

17601
1:7;9

1145

10571
2388

SAv;PLE

E.; ::: r=t4T RESULT

14.7083 U. 700

:17'411 NPL

ELEMENT PKG

PPM TI
PPM 1-115
PPM CU
PPM NA 4477
PPM • 227
PPM CL 247C,
PPM RL 2040
PPM tqi
PPM CA

•••001.11.1.1104.■■■••■

.01••••••••••••■•■•■••1 6.1.••••■••■•••*•••■

SAMPLE 150R, 113.16 NG, t8ea 'SEC.

ELEMENT' EKG AREA F:E.:T U 1 T CRIT

PPM SM 1027585
PPM LU 562765
PPM U 814513
PPM CD
PPM AU 512820
PPM ER 7E2J82
PPM LA

-2140 c.
1.7220

57.0142
560.3115

1.2?07
53.755

0.1151

OMIN.F■

SAMPLE

ELEMENT

150R,

EK G

.4.11•1111..■

11E:.16 MG, 2000

AREA r:RIT

•••■•■•••• •••••,..or.

PPM CE 190140 6111 0.01100 20
PPM SE 11;270t;R -2047 12.2215 0.0000 0
PPM HG 171=-9310 6. 5R55 0.0000 0
PPM TH 190A 7 04 - R 0.01100
PPM CR 1520972 -5020 26.3717 0.0000 0
PPM HF 120291:,5 -524 1.5742 0.0000 0
PPM BA 1 -7 1.5514 0.0000 0
PPM ND 1 -9 0. 7:0i; 2 0.0000 0
PPM AG 1 -175 0 . 0 1 2 0 0.0000 0
PPM CS. 1 -70 0 0 0 o.oafio 0
PPM NI 527769 -4843 175.  8064 0.0000 0
PPM TB 451;075 1A1;2 0 7573 0.0000 A
PPM SC A 0A 612 -270R 0.1272 0.0000 Ii
PPM PE: 424950 -2401 78 0 0.0000 it
PPM FE 507'290 -3151 1301.2352 0.1.000 0
PPM • ZN 337910 2 R9.541A 0.0000 0
PPM CO 41 990 _120:31 0.01100 0
PPM EU 4995:::6 -1 061 1.001T 0.0000 0
PPM SE 25R A5:7:4 20.7:5. R958 32. 317:3 RAA0557



sampLE 1509, 180 o54.31 MG,

,..acne,gkvo.dpe•s•Pm•srwp,owmrm.-

■•••••••••■■•■

ELEMENT BK12; AREA RESULT CRIT
PPM SM
PPM LU
PPM U

1525
28520
20266

19
-4A9
-2141

• 0.2171

19. 0.302

CI . e 00
.A.onon
n. 0 e AO

0

•
0

PPM CD
PPM AU
PPM BR

11544
52:46
1871

-207
2610

101

132.E.251

17.9772

0.0000
n. 0716
O. 000C

1274

PPM LA 243 5.0407 8.6455 100

::: AMPLE

ELEMENT

%

6611

wE:IJLT

1.9;77

CRIT

21

:SAMPLE

ELEMENT

1509,

EKG

mci

AREA

2:00 SEC.

RESULT CRIT

PPM TI 16319 0.1:1000 '0
PPM MG 4949 267 3464.455E: 0.0000 14
PPM CU 7c1 	2 1'3494.1123 129.3447 116139
PPM NA
PPM

28281,
9q1

496q9.719,=.
5.1632 1 F.

122506
213

PPM CL 202:4 22:62: 5305.5742 183. :3 2 7:3 2745
PPM AL 26944 2.326 . •:3 8 84 LL. 273336
PPM MN 202:1 5A9 7:3 . 2 5 r.. 159
PPM CA rd f, r:27 179:::1.001-16 7R9.91115 5957

SFIMP
I E

ELEMENT

1509+

EKG

54.E:1 MG,

AREA

3000 SEC.

RESULT -1-,- CFzIT

• PPM CE 130040 758 4.3281 CL 0008 4
PPM-SE. 57248 -211 4-7423 CL 0000 0
PPt HG 57919 367 2.4649 CL 0808 2

- PptTU 54860 1263 0.6438 0.12 08 '29
. PPM' CR 43468 968 9.1956 0.0000 CC

PPM HF =17720 -159 0.4946 0. 0000 0
PPM ER 400 . 47 2/.4159 0.0000
PPM ND 20961 21 < 58.0=22 0. 0000 0
PPM AG 15601 -. 2838 9.5750 0.4605 516
PPM CS 17721 -, -1543 0.6126 0.0000 0
PPM NI 15039 1947 209.0309 14..1171 252
PPM TB 17829 , -387 0.3143 0.0000 0

• PPM SC 27258 1191 0.0863 0.0122 52
PPM RE '15754 -81- < ' 31.4631 0.0000 0
PPM FE 18971

.
1676 1358-3673 116.5602 - -148

PPM Zr 28770 3087 134.5978 7.9624- - 331
PPM CO . 6189 :106150 128.0785 1.28-;. .1821798
PPM EU 4669 • 260 0.2015 0- 0000 . - 14
Pm SE 1435 - 38921 63.2491 1.0549 • -1020097



:SAMPLE

ELEMENT

1510,

PKG

112.01 MG,

AREA

.. 200

CRIT

PPM TI 500 312.1481 A. AAA A 11
PPM MG 7474 414 2127.533 455.7224 23
PPM CU 11152 1704:.=: 3714.56E1 45.0874 251:46
PPM NA 13585 •F;o7n 4355.8252 135.:3225 1252
PPM 1,f.,940 144 0.34 4!1! • 124.
PPM CL 3'D20.237i 134.5625 2004
PPM AL 53;r2 125234 533'1%3428 42.3438 2452564
pPM 1..1 N 2IhE,5 5050 342.3330 5.1420
PPM CA 254 1. 215 .25483.2701 723.809 2 11217

5AMPLP

ELEMENT

1510,

EKG

MG,•

AREA

500 :SI7C.

RE'SULT CRIT

% K 18267 2121 5.2547

1510, 112.01 M I--;
Y 1300

ELEMENT BK17, AREA CRIT

PPM S:N 78345 3:39 0.7544 o.eouo 2
PPM LU 31495 44 0.'3155 0.0000 0
PPM U 23049 139 5.2401 - 0.0000 1
PPM CD 16533 -494 < 77.745n 0.0000
PPM AU 2172 1q:D7 0.7453 0. 0332 423
PPM
PPM IA

1774
278 5.0921

0. I-,
0.3377

1 9
373

MALARM

SAMPLE

ELEMENT

1510,

EKG

112.01 MG,

AREA

:7: 000 .=: Fr.

REULT CRIT

PPM CE
PPM SE
PPM HG
PPM TH

R5005
61076
65182
/;7'-7170

5c1:59
745

4215

7.3833

1.2793
1.2010

ii. 3S1,4
0.0000
0. 00 AO

Ij 067:3

404
9

341
PPM CR .Jcbfc 4.9'1=0 0.0000
PPM HP :3054 245
PPM BP :379 173.6464 0.0000 4
PPM ND 28458 :33. 0851 0.0000 4
PPM RG 20434 21P01 7: 5.9r421 0.3321 23259
PPM CS -d 458 0.71407 0-0000
PPM NI 19944 34.5414 0.0000 0
PPM TB 25497 -2594 0.1P;c: 0.0000
PPM SC - -8561 0.074.=:1 0. 0 0 0
PPM RB 14100 449 14.5691 0. 0 0 0 0
PPM FE 17718 • 3.946 53. 6405 879
PPM ZN 25770 9ORs2 1933. :3629 320511
PPM CO 35.3436 0.3713 417409
PPM EU 89 !E.: 1 443 0.1364 0_0000
PPM SB 79?s91 1.0 =:05 2483635



SAMPLE

ELEMENT

1511!,

EKG

mf=„

AREA

:7:00 SEC.

RFSULT + r-r- CRIT
PPM TI 7452 177 1 040.7c:70 0.0000 4
PPM NG 2992 182 7A44.1272 0.0000 11
'PPM CU 477:AS 11257.1395 170.1889 2C1242
PPM NA 18588 92479.6732 1622.7173 - 105436
PPM V 427 6. 0.9090

. PPM f:L 1482 2575 16059.. 6714 Fc2F.. A00 4474
PPM AL 1736 19201 4693.5175 49. 5614 212372
PPM MN 1122 563 P20. 097: 16.1645
PPM CA cl 9 641 c• fj 42 . A 0:7:2 22S 7052: 4R:=14

ELEMENT

1511,

EKG

. 19.36 MC__

APEA

600

RESULT CRIT

% K 3591- 4.2311

_ ELEMENT EKG.

SAME'LE 1511/ 19.06 Mi7;,

AREA

1 ::: ')A 'EC.

RP St T + - CRIT

PPM SM 63887 P25 0.000n 11
PPM LU 19665 1.4529 0.0000 4
PPM U 13495 -RA 43.8816 0.A0A0 0
PPM CD 5846 0.0000 19
PPM AU 3181 190 0.5812 0.0000 11
PPM PR 1274. 183 45.7291 9..5415 2A
_PPM . LA - 144 123 11.21;00 1.4962 105

--

eimminemamm..10 wirat

SAMPLE 1511, -

ELEMENT BKG •

19.36 MG,

- AREA

/INN_

EEC.

RESULT

3000
IIME 11•13■111•111111■1" WW

..
71■1■MI

.
M.,3111 111,0••

. : CRIT

PPM CE 26974 • 73 < 5.5914 0.0000 0
PPM SE 15704 344 < 7.0474 0.0000 8
PPM HG A6560 145 < 3.7392 0.0000 1

_ PPM TH 16715 312 < 0.8715 0.0000 6
:PPM CR 13204 228 < 14.3810 0.0000 - 4

PPM HF 8515 479 0.8633 0.1710 . .-
:PPM BA 7447 25 < 497.7421 0.0000 U-

PPM MD 6340 347 < 90.7003 0.0000 19
PPM AG 4680 -97 • < 3.0644 0.0000
PPM CS 5040 -668 < , 0.9284 0.0000 0

NI.PPM 4045 • ' 433 131.6094 - 20.3743 46
PPM TB 4585 0.45'12 0.0000 0
PPM SC 6450 3076 0.6308 0.0201 - 1467
PPM RB. 3945 • -102 < 44.779g • 0.0000 . 0

- PPM FE 4794 1001 2296.8453 174.8658 • - 209
. PPM ZN 6810 1184 146.0987 11.1868 . 206

. PPM CO 2400 16142 55.1402 - 0.7028 108568
- PPM EU 2194 144 < 0.3925 0.0000 9

PPM SB 892 17114 78.7366 1.3929 328351



SAMPLE

ELEMENT

- 1512y

:EKG

96.27 MR',

AREA

300 SEC..

PEs:ULT CR1T

PPM.TI 23215 27.S n_n000
PPM MG 11775 1613 123A7. 1052 949. 1406
PPM CU 18615 5117. 1.945 77- fr7:41 11355
PPM NA 13177 92767 116773..2375 L105_3763
PPM V 12452 100n 4.400:7; _ O. 5112 30
PPM CL 6214 7145 12650.925:3 7F;A:3 3215
PPM AL 7424 63497. 4648.146:3 45. 8768 54:3036
PPM .MN 5499 . 1422 1. 42.7077 8.4156 Za-,0

PPM CA 1516 4 2 111111. 751;0

.

z7;:AMP!i= 	1512 96.27 NG- 600 SEC.

ELEMENT 1:K5 P.R A RESULT CR IT

% K 11543 569 1.9648 0.3897 28

SAMPLE 1 512., 96.27 MG, 1800 SEC.

ELEMENT EKG AREA RESULT BRIT

PPM SM 66791 1125 - 0.2025 0. 0001' 19
PPM LU 23490 . 221 0.0000
PPM U 16888 -153 It 00 0
PPM rp 8481 215 1;4.9225 II. 00110
PPM AU 433:71 91=A 0.4224 ' 0.7:2A 215
PPM ER 2983 1143 57.4618 3. 2434 43:3
PPM LA 530 'DAL: 0.5452

.SAMPLE

-. ELEMENT

1512.,

BKG

96.27 MG,

AREA

30 00

RESULT CRIT
_

• PPM CE 38285 • 1459 2.1400 0.2925 56
,PPM SE 23880 •_ -423 < 1.7=161 - 0.0000 • . 7
PPM HG 25249 •- -81 < 0.9277 0.0000 O.
PPM TH 23910 .2235 0.6486 O. 0469; 209
PPM CR 17952 . 1553 8.3632 0.7601 134.
PPM HF 15469 1055 0.3824 0.0466 72

' PPM BA 43707 • 518 < - 135.5603 . 0.0000 - 20
PPM ND 13423 . 182 < 26.4798 0.0000 - -.
PPM AG 14049 667 . . 1.2812 0.2331 32 .
PPM .CS .13995 647 0.3630 .. 0.0679 - 30
PPM NI 13981 .1219 74.5104 7.5656 -

. PPM TB 17212 • -418 < 0.1758 0. 0000 7 0
'PPM SC 23718 13145 0.5421 0.0080
PPM PB 13540 . 246 < 16.6128 0.0000 4'

. PPM FE 16199 • 6749 3114.2357 70.7798
PPM ZN 22F.30 • 2974 73.8261 4.0706 393

:-PPM CO 3265 109672 75.3392 0.7559 • 3683904'
T PPM Eli 1309 ' 278 0.0995 0.0143 - 59

. PPM SB 570 2844- 2.6313 O. 0683 - 14190



AMPLE

ELEMENT..

PPM TI
PPM MI;
PPM CU
PPM NA
PEN V
PPM CL
PPM AL
PPM MN
PPM CA

15131

-.:3 5

13519
20167
15900
16770
7630
9560
1;874.

• 50:::

6

113.59 MG,

AREA

710
2152
151

84752
1725
5606

84760
11796
3434

<

<

300 :7 E.C.

T

1:394 U 5411;

197.
90427:.5142

6.431-:2
R419.1297:
535:. 5795

64.072.1r:125

0.0000
8'1:v6.77951

o.oeuo
1634.5615

0.5 u9
220.7662
51.8F,67
13.7872

1570.5367

CRIT

14
1'43

1
451819

1 77
4119

751491
202:7“;

23444
...1111■.■

SAMPLE 1513 113.59 M1-3 600 :7:EC.

ELEMENT , BK17, AREA RE:'::111 T GRIT

% K 16372 418 1.7492 1 1

SAMPLE

ELEMENT

; 1513!,

-. EKG

113.59 Mr.2,7 -

AREA

1800 -.:>=C.

RESULT + GRIT

PPM SM 75156 213A •1.2155 0.1532 61
PPM LH :3 075 0.0000 Ii

PPM U 0 -273 9. 9..7,.12 0.0600 Ii

PPM CD 15147 225 73.443S 0.00n0
PPM AU 14,87 33 t
PPM PR 1501 63.9795 3.5372
PPM LA 818 31• 4.9496 0.52E7,2 123

1111■1111•■

SAMPLE

ELEMENT

1513p

EKG

113.59

AREA

300 0 F.: Fr.,

RERULT CRIT

PPM r.F 104935 4.2144 O. 40 109
PPM SE 79R12 -634 2.7009 0.. 0000 . • 0
PPM HG 82350 717 1.4176 O. 0000 • e;

PPM TH 79595 4448 1.0941 O. 0717; • 249
PPM CP 620A0 1899 8.6671 1.1599 52
PPM HF 56940 1019 CI. 3417 0.0000 18
PPM BA 50p.:2 -A2 220.7220 0.0000 0
PPM ND 49284 453 42.8997 O. 0000 4:
PPM AG 51988 146:'; 2..:$817 0.3766 41
PPM CS .57649 855 O. 5=21 0.0000 -13
PPM NI 2304 119.3567 12.90=.9 89
PPM TB 69480 -272 II. 29R R 0.0000 n
PPM sr 97355 23850 O. 0123 5841
PPM RE 59490 109 29.4;-0; O. 0000 U.
PPM FE 74051 9964 3R9A0c.970 114.2059 1341
PPM ZN 104020 4050 85.1939 6.9980 158
PPM CO .12:7:60 30.3. 1838 .22669889
PPM EH
PPM SB

2354
. 1500

483
1676

0.14A5
1.3142

0.011;2

0.0429

99 ,



1514, , 25.23 MG!,

• BKG AREA

20R10 170 <

SAMPLE

ELEMENT

o.ceoci 1

- CRIT

SAMPLE 1514. 25.23 MG, 300 :EC.

ELEMENT EKG AREA CF-IT

PPM TI
PPM MF,
PPM CU
PPM HA
PPM V
PPM CL
PPM AL
PPM MN
PPM CA.

13.3:38

12224
20519.
1202
118e0
12472

475

2n27

11'21

-291
42170
220

54729
64155

I :345

<

1!'-,!;5.00 4
951 .

21;4 . 92E4

ii. 4506
€7. 0F.4 2: F-11::,

44 155

7221.5441

OR
1 PRL . 7' 443

O. ni-,01-1
12 97. u574

C. 7 -1-ciR
291.7',26

A1.2055
1429.1,1'1,5

r". 2

91
0

12:7:2f;F,
21;2
762

t.
32935 I)

7:7454

••••••■•

111■1■11,

SAMPLE ,

ELEMENT BKG

35.83 mG,

. AREA RESULT - CRIT

PPm sm 900:::0 71360 < - . 1.0531 0.0000 0
PPM LU 40:::1;5 527 < . .0.4720 0. fie ci

PPM U 32661 473 < 15.6561 0.0000
PPM L. .=,--_,-:,-.,,f.. 3.c: 2 < . 120.4115 . 0.0000 4
PPM FO.! 12572 1226 0. 465 0.f:f=,17 122
PPM BR R5541 852 42.4201 RA
PPM LA 765 4.59 9.4586 275

SAMPLE 15149 . 85.83 M'3 1 sEC.
•

ELEMENT EKG AREA RESULT +/- CRIT

PPM CE 236940 ' 4106 6.7563 O.R0s0 -71
PPM SE 190596 -220 < 5.5191 0.0000 0
PPM HG 198760 1117 < 2.51197 •0.0000 " A
PPM TH 192899 6957 2.2776 0.1456 254'
PPM CR 147012 2248 13.5784 2.'=409 34
PPM HF 138850 20748 8.4351 0.16R6 3100
PPM PA 1222:::3 1776 49::..624 98.9916 26
PPM MD 121630 746 < 89. 1064 0.0000
PPM AG 1281R2 171 •es' 3.9927 0.0n00 0
PPM CS 143748 1310 < 1.1110 0.0000 12
PPM NI 147451 3045 208.76E 26.6631 63
PPM TB 173218 1521 < 0 „ $7,238 0.0000 13
PPM SC 240611 344,7 1.5948 O. 0245 4940
PPM PE 192959 •-) 7! e-.........7.. < 62.4174 0.0000 1
PPM FE 1R5979 e,-..,=.00....,, 4315.4471 230. 7668 _ 367
PPM ZN 2631=0:n 102R7 286.4121 15.0075 • 401
PPM CO 397R0 1375041 1059.4756 10.1642 47529R5R
PPM EU 595:3 942 n. ',:7R2 0.0 03 61) • 127
PPM SE 71-_10 •2442 a, =.7...3.:,i._ . ...• , .,_ 0. 1 019 104A



SAMPLE

ELEMENT

1515,

EKG

:=.: 4.07 MG,

AREA

=200' SEC.

RESULT - CRIT

PPN TI 34672. 4-2.17; 1797.31:37 0-017..00
PPM NG 6193 . 27? 7951 . :3534 II_ '.1111' 1 2
PPM CU 101 447.8 2t-Si. 0.0000 1
PPM NA 9404 .35124.14.12 10370
PPM 109.-“! 1173 1 4 . 5849 1.3747 125
PPN CL 573 226.74.040 424.2796 51
PPM AL 6127 31294 6473.0140 71.F.92:R 159836
PPM MN 32075 10797.0232 9'11.R370 217543
PPM CA 90 451 22909.n463 1t;81.721-10 1071

ELEMENT

1515,

EKG

:74.07 MG,

AREA

1;110 -EC.

RE:ULT CRIT

% 11437 4 4.2725 0.0600 I•1

SAMPLE

ELEMENT

1515, 24.07 NG,

AREA

1 200 SFC.

RERULT. - rRIT

PPM RN 1773 • 3.3667 0.547:74 • 39
PPM LU 419 < 1.0229 0.0000 5
PPM U 40 < 35,0234 . 0.0000 0
PPM CD 17116 62 < 260.3593 - 0.0000 0
PPM PU 925;5 1 53 < 0.573n 0.00n0 2
PPM ER 3107 592 85.0517 '8.6688 115
PPM LA 747 375 19.5351 1.7459 188

K

SAMPLE

ELEMENT

151.5

• EKG

34 07 M17,,

AREA

3000 SEC.

RESULT 4-,- CRIT

PPM CE 43815 1687 5.9551 0..8844 65
PPM SE -128 < 5.2020 0.0000 0
PPM HG 27459 610 < 2.7333 0.0 000 14
PPM TH 28445 < 0.1,453 0.0000 5
PPM CR 1137 17.:3c11:3 2 2972

....,..... - 1.:. 0
PPM - HF 15774 604 0.6186 0.1311 D.-.t....)
PPM EA 13558 < 380.9692 0.0000 0
PPM ND 11182 424 < 68.3246 0.0000 16
PPM AG 8212 < 2.3018 0.0000 10
PPM CS 8284 -1029 < 0.6752. 0.0000 0
PPM NI 697:9 < 57.3692 0.0000 0
,PPM TB 7195 705 < 0.3220 0.0000 13
PPM SC 9444 21478 2.5029 0.0213 48847
PPM RE 5270 < 29.3738 0.0000 0
PPM FE 610=' • 6581 8,80.7011 149.9999 .. 7098
PPM al 9550 1843 129.2775 7.6599 3.-11
PPM CO 9:::9 A 19.2089 0.29111 27980
PPM EU 4218 -1R0 < 0.3082 0.0000 0
PPM SB 1267 76.1629 1.2910 669875



::: AM FL E

ELEMENT

PPM T1
PPM Mr;

1516 7

Brj;

477.74

21.61 Nr-;,

ARFA

3uu

RESULT

U.
0.0000
0.0000

CRIT

P Pm Cu -167 0.U000 0
Pi--11 1535 325.1410
PPM 1827 7.1159 72
PPM $049. .4:-:4 322. ,S719 270
PPM Al 84? 11151•:, 3641 48...:41c742 14702:=:
PPM, MN 595 i=: 351 1051.0318 25.4R02 92.3C1
PP N 340 34350.0278 1959.3244 12344

.1■19•11

SAMP1E 15161 21.61 60n -. Er.

ELEMENT RESULT +/- rRIT

79 3„2089 0 . 0 0 0 0 3

SANP1 E

ELEMENT

PPM SM
PPM l u
PPM H
PPM
PRN-
PPM BR
PPM LA

151,

EKG

391962
340950
283482
299707
159R2
.1RI;02

4734

21.51 MG,

APEA

-1497
-1 A70
-135
21'1:11
124R
439
21‘ 1 <

1300

8.7a4n
5.4603

185.0605
1700. 3729

142'.8763-
26.5087

0.0000
0.0000
0.0060
n.0000

u u II

0.0000
0.0000

CRIT

0
0
'0

16

10
9

SAMPLE

ELEMENT

151,

EKG

.21 .. 61

AREA

3000 sEr.

RESULT +/- -CRIT

PPM CE 14011:7:0 2 OR2 35.9929 0. 0000
PPM SE 115:7:f;92 -131:3 53,8940 0000 0
PPM HG 1247229 -701 2R.c4-;-.R O. n 0 00 0
PPM TH 132921c,5 . -3132 6.9348 0. 0000 0
PPM CR 1060312 :31 114.9=47 U. 0000 ii
PPM HF 7280.5 6.8432 1.3A2:7:
PPM BA 591997 -F.79 3951.9830 0.0000 0
PPM ND 509980 2683 724. 0664 0.0000

.
14

PPM AG 281.052 . -2150 21.11R2 O. 0000 0
PPM CS 3199:;1 -A2990 6.9758 0.0000 0
PPM NI -3418 597.2757 0.0000 0
PPM TB 195862 • -41' < • 2.634=1 0.0000 • - 0
PPM SC 257610 • 0.64R2 0.097-49 •48
PPM RB 20A320 . -364 287.823=1 O. 0000
PPM FE 2501A?. 1750 4786.5047 O. 0000 • 12
PPM ZN 421029 -2117 333.9407 0. 0000 0
PPM CO -1491c.0 • 6.9=;40 0.0000 0
PPM Eu F2 8 3 -2E:a 3.902 O. 0000 0
PPM- SE 174577 9722.2775 154.3240 31875100



•:::

15171 . 112.34 N5,

AFER

191

:SrAmpt F

0.1100C

ENFMT EKG

7771-i

CRIT

5

PF-f--diLT

0

0
3

f

1. 3

2.5815
1.75:=.0

5f:..4.1542

5.555

SAMPLE 15179,

ELEMENT BKG

112.34 MG!

AREA

2000 SP-C.

RESULT •CRIT

:SAMPLE • 1517, 112.34 Ni, .300

ELEMENT EKG ARFA R F ::::AJLT - URIT

PPM TI 17643
PPM MG 5115
PPM Cu
PPM NA 7452
PPN V 7453
PPM CL
PPM A l 	4072
PPM MN 2501

- PPM CFI 161

49
974
10:E : 	<

Ci

1785
40555

':•

•385.3205
53;m-71.7705
130.2q39

4 .
5:12,t;1

254.4.7515
579.2177

3D539.5755

0 0 00

F,79.4

It l) 0 	It
700 934 1:1

5
. I 1

9 . 0

977

0
155

1
162115

121
914

404125
17441-.1
178:7_17

SAMPLE 1517!

ELEMENT PKG

PPM RM 1000312
PPM LU 9559:7:0

PPM U 806499
PPM CD 879488
PPM • F.0 512159
PPM t!R
PPM IA 17253

112.34 NI-4,

AREA

-11123
-472
1501;

72907
1839

Ci

179

PPM CE 1540770 1220 <
- - -,e.

-
1-, 0.:. 0.0000 1

PPM SE 70001 IF; 512 < :::: . 0768 0 . 0 u 00 0
PPM HG 7639 95 < 4.3598 0.0000 0
PPM TH 326700 50 < 1. 0522 0.0000 0
PPM CR 661540 729 < 17.41:C62 0.0000 1
PPM SF 499:305 1196 < 1.0214 0.0000 3
PPM ER 437701 -2062 < 653.7816 0.0000 0
PPM ND 5::19005 5518 231.2575 33.6180 52
PPM AG 326002 - 104" < 4.3748 0.0000 0
PPM CS 238374 -6487 < 1.0927 0.0000 0
PPM NI 221026 -466 < 114.6523 0.0000 0
PPM TB 195426 -384 < 0.5062 O. 0000 0
PPM SC 259182 1224 < 0.0838 0. 0000 6
PPM RB 177250 -.:.4 _. < 51.3232 0.0000 0
PPM FE 214734 8 ::: 0 < :353.1:351 0.0000 °;
PPM ZN 353140 149 < 58.8350 0.0000 0
PPM co i8 0 0 12205 7.1845 0.2676 824
PPM-EU 195952 -eel-. < 0 . A ": 2.:.: 0.0000 0
PPM SE 256920 7 OR =', 4 0 561.7722 8.9425 1954028



M P

ELEMENT

1518, :34.46 ,

Fi E A PF5-:ULT - CRIT

PPM TI 25377 620.591'7.4 0.0000 11
PPM Mt5 8217 1196 10419.8303 1 74
PPM CU 13295 < . 216.2053 0.0600
PPM NA 7227 7:::F; 01 10545-: 2:306 1909. 1045 740:7:59
PPM V 5499 353 1.7705
PPM C.; 3458 4227 2 •7: ci 4 25• 070
PPM AL 4248 5285 440.9725 9.097 A5 7
PPM MN 5151 12943 1480.5482 1:7%8323 32522
PPM CA 1:2:0 1730 44732.6;7-'48 1319.6133 1517,27

SAMPLE

ELEMENT

1518,

B K F.

:34. 45 N C',

AREA

1;0 C! :7:. EC .

RESULT CRIT

% K 4522 691 2.7197 0. 3077
077 106

SciMPLE 1512, R4.4. MG 1500 SEC.

ELEMENT E1.13 AREA CRIT

PPM SM 124649 2054 1.5745 0.2729 24
PPM I II 63115 -251 H. f'-

7
, 045 0.0000

PPM m 165 19.2950 0.0000
PPM CD :7; 31;10 . 189 147.1045 0.000 CI

PPM P.0 13175 479 1,! CI 0 13

PPM t:R A298 A99 4 . 152;:'
PPM . LA 1305 371 7. 045 0.8615 105

SAMPLE

ELEMENT

15187

EKG

. 84.46 MG,

AREA

S-Ec

RESULT CRIT

PPM CE
PPM SE

876 50
'48764

. 3079
=.0c.:--''-, t-' ‹.

5.1487
2.8409

0.50:::8
0.0000

108
I.

PPM HG-
PPM TH .

51426
492495

-250
.-. =,...,C...., ,:. i

< 1.5075
.1.1700

0.0000
0.076t

0

PPM CR 37584 488 < 5,5501 0. 0000 6
PPM HF 31999 2438 1.0072 0.07A9 186
PPM BR. 27900 452 < 220.1200 0.0000 7
PPM ND • 261246 2:24 <. . .42.05A5 0.0000 4
PPM AG 25398 134 < . .1.52R4 0.0000 1
PPM CS 28354 _ 332 < . 0.5024 0.0000 4PPM NI 28017 ::: 768 262.5211 12.6414 507ppm TB 33376 -370 < 0.2723 0.0000 0
PPM SC ' 4A 0=: -..:. . 53:::5 . 0.2531 ..0.-0107 6:7:0
PPM RE- 28444 2114 73.6131_ 6.1728 157
PPM FE 35520 - .1197 629.57f::0 10n.80Rf? 40
PPM ZN 49500 . 3312 .

_ 9::: . 70:7:9 6.6134. 221
PPM CO 5940 245040 191.8677 1.8747 .10108519
PPM EU • 1925. 115 < 0.043 0.0000 (
PPM SE 9:=:7 3247. 3.4242 0.0R72 11252



SAMPLE 1519, 53.:26 MG,

ELEMENT AREA

% K 11116 311

1;00

RESULT

04 6

4/ - CRIT

S.:1

SAMPLE

ELEMENT

1519,

BKG

5:-3.86 MG!,

AREA

300 SEC.

RESULT CRIT

PPM TI 33071 1 1110.4554 0.0000
PPM Mr; A902 1552 21203. 4158 138T.6143 249
PPM CU 11448 1I3A
PPM r-PR 9352 77826.0F,09 144 1 2 1279:1-:7
PPM 11407 652 5. 1360 0. :=-:,-;44
PPM CL 5739 2'1:03 7294. 2690 3 5 24 924
PPM At 6056 4&:267 58.-2099 294997
PPM Mr-1 4836 ::: 207 505.7519 49 . 6194 1A452:::
PPM CA 19 9 1499 RO7P .0 5520 1910.271:2 11291

••■•■•■•■

SAMPLE 15191 53 1E01.) SEC.

ELEMENT; .El<17.7 AREA RESULT CRIT

PPM 1'21207 -1515 < 2.0P84 0.0000 0
PPM LU 69920 1.09:74 0.2241;
PPM H 55917 484 < 0 . 0 0 0 4
PPM CD 43329 -211 2!:,1.897 0 C 0 0 0
PPM AU 22742 961 0.7907 0.. 1 295
PPM DP 8489 1016 91.556;2 2.799 122
PPM LA 2133. 165 < 7.164 c.ci 0 1:7;

,I=IIMBINI■N•PIMMINWM.,•••••■•■••■•■■•■•••••■••••11M,

SAMPLE'

ELEMENT

PPM CE
PPM SE
PPM HG
PPM 1H
PPM CP
PPM HF
PPM EA
PPM ND
PPM AG
PPM CS
PPM NI
PPM TB
PPM SC
PPM PB
PPM F .

PPM ZN
PPM CO
PPM EU
PPM SE

1519.

EKG

113790
74516
77::123
--, =,......

5800:3OR

50055
45274
44149
49292
50930
.52069
61191
84041
92674
f:. 5 A.
910A0
119-30

:30411 '
1747

53.:746 M17,. -.4 000 -EC.

AREA RESULT

1271 , 4.1205
A2q < 5.5047::
441 < 2.9066

2492 1.2927
1115 < 10, R 0A 1

1084 - 0.7023
3.59 < 439.3816

-201 , 85.6445
:329 < 3_4070
A75 < 1.090A

2477 270.6226
-434 < 0.5914.-
qq,z-=, 0.744.

50:3 < 58.4235 -
CIAR9 7991.2AA7
4315 191.4388

472843 5R 0 . 5362
• 151 < . 0. 1658

7151 11.8258

:

0.0000
0.0000
0.0000
0.1450
0 . 00 0 0 .
.0.1466
0.0000
0.0000
0.0000

• 0.0000
25.6318

0.. 0 0 0 0
0-0227
0. 0000

22E.5271
13-9107
5.6127
0.0000
0_.24-.39

CRIT

14
5
0....

82
21
23
,.0
0
0...
9

118
1 0
1181
 5

1425
204

18741031
. -7e
29271



S:AMPLE

ELEMENT

1520, 116.71 NG,

AREA

2:00

RESULT CRIT

PPM TI SAl 13 -54U 678.7238 0.0000
PPM MF,
PPM CU

1 3:33
19232

542
978

3471.3176
283.629

0.0000
4 1 34

21

PPM NA 20070 82564.9421 t.; 22. .E' G1 0 4901.0

PPM 21190 1227 4.8166 0 . 5 4 ';
P P

M CL 11641 1900 2777.1524 lAS. 1:391 310
PPM AL 15287 62842 2824.7346 38.514 21=.24F.
PPM MN 1370C: 53216 4405.2720 38.9734
PPM Cti 845 1484 31511.0863 1 05 6 . 4 1 0

SAMPLE

ELEMENT

%

1520r

DKG

21209

114.71 MG,

AREA

571; <

Ii U EL

REULT

. 9'17:AA .0.0000

CRIT

16

SAMPLE 1520, 116.71 MG, 1800 GEC.

,ELErENT . BKG AREA REULT +/- CRIT

'pPm 137448 T. 10 • 0 0 0 n 0 4
PPM IU 71=.920 -248 < 0.4849 0 0 o 0 n
P P M U 6 55 -219 < 0 0 0 o 1-) II

PPM CO 45'01'.7 438 123.9E51 I. 0 o 0 0 4
PPM AU 25542 ::4 50 U. 0 35
PPM BR 1341 55.7cw= 4.1551 2OR
PPM LA 365 0 4

:7 AMPLE

ELEMENT

1520,

EKG, .

116...71 M17,,

AREA

0 0 0 E

RFULT - CRIT

PPM CE 4:::490 3155 :3 , 81 G.: 6 0,, 2615 229
PPM SE 24160 -281 .:4., 1.4487 0 0000 0
PPM HG 25042 -310 < 0.7621 0.0000 0
PPM TH 2.3809 3357 ii, :3)5i 0.0.95 476
PPM CR 17944 2905 12.9041 0.66:::::: 470
PPM HF 15135 2162 0.A41:4 0.0395 309
PPM BA 13504 ::.:).:.1,...1- .... < 110.9920 0.0000 4
PPM ND 1:::059 47 -f. 21.5456 0.0000 0
PPM PG
PPM CS

13338
12672

-.. o

771

,% 0 . R952
0.3568

0. 0 0 0 0
0.057

0
47

PPM NI 13014 524 31.4616 5.8950 30
PPM TB 14814 414 < 0.1346 0 ,, 0110 0 - 12
PPM SC 20412 23954 0.8149 0.0074 28110
PPM RB 11454 128 < 12.6091. 0.0000 1
PPM FE 14130 -7,..=

f i ...3 .) 2951.7:::08 ,-, ---.=.:.....1 (.17-0,JL.. 4256
PPM ZN 1 440 4492 91.9689 :=1. 3075 1094
PPM CO 2825 83110 47.097-:5 0.4796 2445052
PPM EU 1275 :::::::::: 0.1131 0. ('121 115
PPM SB ..);:qa 2891 2.206::: 0. 05677 15710



sA M Ft F

ELEMENT

600 SEC.

PFULT

1.8571

CRIT

04

SAMPLE

ELEMENT

PPM TI
PPM NG
PPM CU
PPM MR
PPM V
PPM CL
PPM AL
PPM MN
PPM CA

1521,

17:1<171;

2:::.'

7755
11555
10650
12138
5304
7111
4407::

::: 99

110. 52

AREA

1 3i;430
1170

1887.5
:::: cy 73

1 20u
1619

62994
15409

1 245

<

PF-s:ULl

503.7353
7782.7441
5775.9533

=:3930.5109
4.5954

3496. 7059
4013.1292
1345.7957

24579.0473

0.1:;)uu
564. 73'5
72.0374

540.337A
0.443:z:

148.2249
411. 4:378
15. :3143

332. 7551'

CF IT

6
• 177

90078
119

• 4F.2
558043

53926
3885

SAMPLE 1521, 110.A? 1115, 1300

ELEMENT EKG AREA T CRIT

PPM S• 152376 -230 1.0355 0.0000
PPM LH 90030 -273 0.5547 0.0000
PPM H 71577 -115 13.7513 0.0000 0
PPM 55550 144.4095 0.0000 0
PPM PH 31224 4998 0.0:-7;1:0 798
PPM I 0939 542 35
PPM LA 2745 525 8.4414 0.9198 100

SAMPLE

ELEMENT

PPM 17 P-

1521

PKG

137119

110.52 111;

. AREA

:=r239

RES:ULT

4.3275

CRIT

84
PPM SE 64::::68 402 2.4912 0.0000
PPM Hi; 57342 -895 1.3157 U. 00110 0 .
PPM TH 6:::•90 4322 1.0931 0. rz, 29 7
PPM CR 49252 • 2471 . 58 0E. 1. 07A 7 124
PPM HF ::::: 0 372A 1.1753 aa3
PPM RA 31909 701 179.5940 o.000e 15
PPM ND :71 01A8 359 7:4 . 490 7: 0 0 0
PPM AG 29016 6392 10.5854 0 . 1408
PPM U 29916 735 394 0 0 0 0 0
PPM NI ::: 0225 1773 94.3147 9.55:33 104
PPM TB ::: 5955 -501 0. 2209 o. 0 0 0 0
PPM sr 21291 0. 7642' e 0095 RFAO
PPM RB 25740 334 22.1735 4.4260 2A
PPM F P- :7: 190 51502 20,1-.82.0440 137.5205 82941
PPM ZN 44890 12138 262.200t; 6.1142
PPM CO 7105 188-020 112.4411 4977A0
PPM EH 4185 185 0.0946 0.0000 8
PPM SD 1342 23701 0.3284 418582



SAMPLE 77.45 MG, 300

ELEMENT PYG AREA RESULT - CRIT

PpM TI 33523 470 770.1647 0.HUOU 7
PPM MG 1545 14572.7004 1057.2727 265
PPM CU 137f,0 2015 031.5261 55.4441 c'95
PPM MR 12622 63530.5834 12/1.9.4242 152429
PPM 1405'; 1057 5.7814 79.
PPM CL 5513 2264 5:1:00.2047 270.19:-:34 1259
PPM Fo 6532 62326 617.01:33 62.2243 703527
PPM MN 5330 21313 2a.3125 44 1E-
PPM CA 275 17,11 491191..545 11022

MPL

EL F M T-7 f 4

TINI■taraoridaiikaare

1:PG

13Dt.„

77.45 m17,,

Hr H

714

40n EC.

RESULT CRIT

37

11.11Wirsidel aaaramo.41.62.14•41•1 1•1,-

SAMPLE

ELEMENT'

1 522

BKG

77.45 riG,

AREA

100n SEG.

CRIT

PPM SM
PPM ..f u

175045
101525 -531 <

1.5351
0.0433

n.nooc,
c.oc,eo

0
0

PPM A0751 377 < 23.195 o.ogoo 10
PPM CL: 53695 141 0.0000 0
PPM RU 35275 2=;s6 2. 0.1167
PPM 12792 055 7.3371 57
PPM LA 3537 -159 4.4155 0. t't

SAMPL E

ELEMENT

15221 77.45 MG,

AREA RESULT - CRIT

PPM CE 173340 6.0515 0.75f3T 81
PPM SE- 113128 4.7144 0.00f10 0
PPM HG 116227 191 2.4752 C.0000 0
PPM TH 111050 4957 1.7882 0.1229 221
PPM CR 85156 2344 1.99fia 65
PPM HF 75350 0750 0.1257
PPM BA Ar.:74s4 1149 0_ 000 u
PPM ND ff. F.F.9F. G4 72.5616 0.0000 0
PPM Al-; A'F:15P 1339 3. 1970 0.6296
PPM CS 2:=:A 0, R981 Ij 0000
PPM NI 2779 211.140 --i 21.5175 .100
PPM TB -199 0.5047047 0
PPM sr 125102 18735 0.9604 2784
PPM RB F:07 49.5834 0.0000
PPM FE 10127 5937 3433.9254 182.2932 354
PPM ZIA 1:::7620 8432 250.15 ::0 12.2334 517
PPM CO 709271 50`..6292 5.F:=:22 26025109
PPM EU 4378 234 II 13:31 0.0000 13
PPM SD 2422 9027 0.2055 33544



SAMPLE

ELEMENT

1523y 81.41 MG,

AREA

-3iifl 5E1.

RESULT CR I T

PPM TI 3050':=; 778 7nF..f;Fi4 0. 00 0 0 20
PPM. MG 8728 1415 12789.5a667 0.1 229
PPM CU 14157 tf. 9838.4575
PPM NA 10,:;72 7R:=:0!=.:.229q 144 7:. 4 0.65 2:;21=.4A
PPM 11339. 1021; -I 0. 579? 97:
PPM 3515 'I-, C.

PPM AL 5955 42.4:=A1,9 50-.7:W4
PPM MN 4541 13122 1557.2594 19.5..;24 37101
PPM CP 151 42009.09 12R5.4488 a.

:71::AMPLE 1522y = FC.

ELEMENT

% K

RREA

29c.1

PE:ULT

P.0?49

CRIT

SAMPLE - 1523, 31.41 M'3 1R00 s:Pr.
-
_ELEMENT BKG AREA RESUL T C:R IT

PPM 511 194570 69 < 1._63n62 /1000 II
PPM Lu
PPM H
PPM rn

11 0R 3 1)
R9055
A732

281
240

F..n

,,
,.„
<

0.2397
28.7642

215.08v714

0. 0000
0. 0000

i)00 J.

1

PPM RH 1419 0.7.7:11;8 0 -1/..A2. 97:
PPM- 11522 -3-.14:32. 5-r-,107
PPM I 3545 -113 < 5.1133 0.6nfi0 4

-
'--SAMPLE

ELEMENT

1523,

EKG

81.41 M17.,,

AREA

-- 3000 REC.

RESULT CRIT

.PPM rP

.PPM SE
, 77610

- 298:72
1 -7:7

-165
<

•<
2.2522
2.3070

0. 0000
O. 01:60

0
0

PPM HG _29520 215 < 1.1859 0. 0000 •PPM- TH- 1865 0.6400 0. 0588 127PPM CR ..: 21112 1000 6.3681 0.950? 47
PPM HF 13865 833 0.3592 0.0520 51
PPM EA 12060 laJ 150.4148 0.11000 0
PPM ND . 11241 4 22. A t; f.:17 0.11000 0- PPM AG -_ -.1-0210 17:30 3.0211 • 0.2445 173
PPM PS '10435 -190 0.3169 O. 0 Ci

0
PPM NI 10147 607 43.874R 7.90A2 31s
PPM TB 11749 -314 0.1720 0.00110 0
PPM SC 16302 10AR8 0.5210 O. 0031 7 008
PPM RD •. 9395 -224 16.3809 0.0000 0
PPM FE 10920 13178 7190.7599 8:11.5096 - 15903
PPM -2N -. 15170 2•92 77.R52'74 4.0382 . 464
PPM-CO 54413 44.201g 0.414. 2 920925
PPM EU -2156 181 < 0.0929 0.00110 15
PPM:SE. . 817 11675 12.7739 - 0.23f:A 166837



SAMPLE •

ELEMENT

PPM TI

1524,

Err--;

3.32

R0.00 MI7i,

APEA

2f=.6

0 -EC.

RESULT

:749.774R

+ -

0.0000

CRIT

PPM NG 941e 1337 12297.6453 10 1 . 371 5 190ppm CU 14519 2913 E: '71 0 3 f: 524
PPM NP 11730 47737 72311.2579 1331.10:725 194277:
PPM 12350 1498 7. p .7; 0.P7.254 1 82
PPM CL 6233 2869 6117. 79.35 2F,c1.7.-;57 1321
PPM A l 	. 60286 -, 3 1 0 1 57:.761-;7: 556740
PPM NM 5550 19620 33 A . 5 45i: 25.9591
PPM CA 285 .1673 45670..-121 1 397:.9957:

SAMPLE 1524, 80.00 NG, Ann sr:Tr:.

ELEMENT BKG AREA RFSULT CRIT

% K 1P569 887 3.6857 0.5070 674

ELEMENT

PPM SN
PPM LU
PPM U
P PM Cr
PPM PU
PPM
PPM LA

1524,

BK17,

194118
11077:0

:7: 527q
63118
34279
11648
3132.

F.: • ,

F' RE

-544
-526

-439

3 0 7: n

165

1Rn0 ::E1

1.A621

28.8211

:7,77-1 7

0.000n
O. 00n 0
O. Finn°
0. 0000
.0.1127!
O. 0000

CRIT

0

0
2E-3

14
• O. 0000 9

SAMPLE

ELEMENT

1524,

PKG.

80.00 MG,

AF:EA

3000 -REr.

REsULT - CRIT
PPM
PPM SE
PPM HG
PPM TH
PPM 1:R
PPM HF
PPM BA
PPM ND
PPM AG
PPM rs
PPM NI
PPM TB
PPM SC
PPM PB
PPM FP
PPM ZN
PPM CO
PPM EU
PPM SE

87130
35716
7:5779
33125

17665
1 5 0 7 0
14557
14215
14224
14548
172:7:0
24012
12940
16001
22760
334':'
2259

24
-93

7:004
1219
2723
460
275

27:05
52:0

AI;
-4 PA

16511
589

105:7:0
.4297
94099

88
9535

4. 10
2. 5581;
1.3282
1.0491
7.:=:c196
1.1877

171.0092
:".1777:
5.3281
0.7:717.2

41.457:6
0. 2 1 2 0
0. F: 1 9 4

2 1 • C. 4
5:7:74.R759
128.3572
77.7P:77
0.0972

10.1;117.0

0.5294
0.00n0
0.0000
0.01:A4
1.0553
0.0t7.217.
n . 0000
0.0000
0.29:7:2
O. 00 0 0
0 0000
0 0 0 0 0

0.0102
4.7-370

92.9224
. 1696

0 . 787 0
0 0000
. 2023 

0

420
14

374
20
0

11353
•-•
C. f

6996
811

2305891

1 •
1
 C.



ELEMENT BK17.

% K

- 1525 Y

ELEMENT BK17.

29.4A

AREA

s:EC.

RESULT

1.7682

SEC..

RESULT

SAMPLP'

8

CRIT

SAMPLE

ELEMENT

1525,

DKr;

R9, 4A pi 1-;

AREA

'300 SEC.

RPRULT CRIT
-

PPM TI 22863 556.. 2405 0.n000 A
PPM NG 6137 cRIS 71;92.2791 724. 2612 143
PPM CU 3061, 7835 5• 1733 6986
PPM NA '32961.5437 •622.55S-1 Asif:!-77:
PPM V 9494. 1 4:39 7.0509 492 234
PPM CL 4654 1579 1 1232 526
PPM AL 4984 4:7:59.0176 44.4144 614352
PPM MN 72 1250:3 1:7:50 „ F, /A.=8:R9 42972
PPM CA 123 111:3 27292.4 c199.244=1 1n1A2

PPM SM 198227 10s9 1.9074
PPM III
PPM U
PPM CD
PPM A!!
PPM BR
PPM LA

114050
88812
657Ar::
272AC
13065

• 196
648

1851

-118

0.7783
26.4624

194.4999
0.9457

411.9930
5.7258

n.0000
0.0n00
0.000n
0.11116
6 A

(J. or= on

0
0
A

92
43

Ii- -

SAMPLE

ELEMENT

1525,

EKG

" 89.46 MG,-
•

AREA

',.3000

RESULT - -
- - ; - -

PPM CE
PPM SE
PPM HG
PPM TH
PPM.CR
PPM HF
PPM BR
PPM ND
PPM AG
PPM CS
PPM NI

143210
70712

- 73678
68600

,535R0
40275

• 33871
: :33718

30627
33840
33196

266 0
75

-1014
4246
2196-
2341
1084

• -431
• 3310

199
1090

•

•

4.2001
• 3.2284

• 1.7028
1.*::2A1

12.7261
• 0.9131

289. 0836
45.0797

6.R421
0.5180

71.A972

0 . A 03 1
0.0000
0.0000
0.0843
1.3788
0.0807

50.6003

0- 0000
- 0. 312
0. 0000

12.1970

.49
0
0

263
90

- 136
'

0
- -358 =

- t
PPM . TB 39010 0.2845 0. 0000
PPM - .SC 56064 16907 0.7503 0.0121 - 5099PPM RE 33100 • -213 27.9015 0- 000n
PPM FE
PPM ZN

39990
55580

21363
83=7

• 10608.0597
223.2380

128 • 6 -.'427
7.3097

1.1412
1257PPM CO : 9935 252441 186.6152 6414339PPM EU 4972 :197: n.127=1 0.0000 : 7

PPM SE 1927 303R4 30.2515 0.5120 47908-0



-3:-1NPLE 1526, 99.20 MG,

ELEMENT BK17, AREA

% k 2528 0

SAMPLE . 1526,

ELEMENT BK13

PPM SM 74225
PPM LU 74950
PPM H 50214
PPM CD 5975R
PPM Ph.
PPM 13R 4511
PPM LA 1449

-F/-

0 0 0 0

CRIT

95.20 t°1--;,

AREA

-1586
262
63:7:
3

1712
<

308

P.P'.7JJLT

. 1173

. 0779

• 2.1181
20.7199

1.
, 7

CI 0

. 246

ELEMENT

1526,

BKG

9'71.20 MF,,

ARFA

0 C:

7.111 7- CPIT

PPM TT 2343 614.937:tz. 49 : . 9 204
PPM
PPM

M17,
CU 10117 429

1364. 1 4
1 7 . 9:3 34

l_t 0 0 fi
15. 3951

0

PPM NA 1275 121 I_ 0 0 0 11
PPM 1657 404 2.0955 C 9.74

PPM CL 591 51 23,7'.0749 II 17111111 4
PPM f::! L 424 1-.Tic154 1192.9884 15.8337 459221
PPM NN 85 1;4'7i 79.6680 4955
PPM rA 2 ,3 1 0 .7 : ci 240. 5758

SAMPLE

ELEMENT

1526,,

EKG

99.20 MG,

AREA • RESULT +/- CRIT

PPM CE p.7. 7--":5-; 607 < 2.0174 0.0000 5
PPM '1E 45724 p:..-: • 1.59A0 0.000n 0
PPM HG 50571 -736 < 1.050; 0.000n ID
PPM TH 51430 749 0.=:4R9 0.00110 11
PPM CP 40508 688 < 4.2:::51 0.0000 12
PPM HF 25800 550R 2.31411 0.075n 1173
PPM ER 21393 0 < 194. :::: 2 R 1=.. 0.0060 0
PPM ND 18283 77: .‹. ::: . 01-:. 0".:: 0.00110 0
PPM PG P905 :39:::9 16.849 0.2644
PPM C3 10449 -2144 s' 0.22R0 0.111400

907-11)

PPM NI 6790 219 e 2 0 . 4290 0.000n 15
PPM TB 3977 -1435 t 0.1404 0.0000 0
PPM Si 18114 -1490 c 0.0295 'c 1,11110 0
PPM PB 5705 --ss < 13.1557 0.0000 1
PPM FE 7992 744 3::40.r-11E-1 49.A791 69
PPM 2N 132A9 7546 155.5754 3.7140 4291
PPM CO 7785 -347 .c, 0.:::146 0.0000 0
PPM EU 8778 -220 < 0.177A 0.000n ID
PPM 1E D=1:..- 81142 73.4873 1.1021 259724:::



SAMPLE

ELEMENT

1527!

EKE,

MG,

ARER

0 0

pFsHLT -CRIT

PPM TI 255'::: 0 .-155 • 1115.4195 0. 0 fi 0 0 0
PPM MG 1;945 100A 17002.7297 1572. 155
PPM CU 3759.1654 92.4248 300n
PPM NP 7979 845S0.9334 1778.4591 1 a-:979
PPM • 1102 9.6141 0. P7S:7-: 136
PP II CL 4784 1643 555t. 4149 3117.1.8024 564
PPM 4552 42n9 6129.9747 403159
PPM NH 17883 42.9054 8741)7

.PPM CR 171 - 1205 94-=,70.9124 0491

••■•••

SAMPLE

ELEMENT

% K e.c000

500 sEC.

RF5-JJLT - CRIT

27
22317

251
4996774

135020

SAMPLE

ELENENT EKG

58.59 MG!

ARE A

1800 sEc,_

4,- CRITRESULT

PPM - 0.9977 6.0411 649
PPM 1U 3F,R10 422 U. 1). 01)00 5
PPM U n19!:::1 313 0.0000 3
PPM 0. 0000 0
PPM AU 15409 13486 1.1647 0.0192 118134
PPM ER 10361 2467 29.1f,:99 1.1839 5A 0
PPM LA 1187 742 3.1799 0.1885 464

4blow WWW60.1.0.10

SAMPLE 1 27, .5R.99 MG, sPC.
• .

-
ELEMENT -BKG AREA RESULT •• - +z- CRIT -

.PPM CE 83375 502 .< 3.7736 0. 0000
PPM SE 42244 -425 3.1920 0. 0000

. PPM HG 42358 723 X 1.6791 0. 0 00 0 
PPM TH 41770 1655 0.9185 0./157
PPM CR 32132 631 < U. 0000
PPM HP 25490 694 0.5170 0. 0000
PPM BA 22482 327 32.5.8346 U. 0000
PPM ND 22054 3 - < 64.7295 0. n000
PPM AG 21613 • .1.858 5-8A00 0. 4841
PPM CS .23903 -290 0.5739 0.0000
PPM NI -- 23377 1142 101.6712 13.9A70
PPM TB 27747 -394 0.4235 0. 0000

' PPM SC • 12135 0.9563 0.0179
- PPM RB 21710 761 43.9':A7 8. 6766
.PPM FE 24347 21490.3779 213.4221
PPM ZN 3102 114.4603 • 7.6347
PPM CO 5920 171991 220.3529 2.1445

'PPM EU • .- 22.75 0.1581 - 0.0348
.PPM SB , 915 .11115 16.9281 0.2979



'':AmPLE

ELEMENT

E.5.55 mc„

AREA RESULT - CRIT

PPM TI 22197 135 1125.7191 0.000 1
PPM m;---; 7815 104? 1586:3. 9261 1524.4449 139
PPM CU 12242 5490.5260 1114. 5174
PPM NAi 10422 34220 81312.7225 170. 1764 112:::17
PPM V 11245 1772 0.9017 281
PPM CI 5542 2102 6:3'1)5.9144 320.569 7R7
PPM AL 5944 56123 7299.1704 R 0414 5:::0100
PPM ! .111 4216 22194 46.5a 09 1271;00
PPM CA 18 1406 57721 . 4 08 4- 1917.1351 90AR

SAT., PL P

ELEMENT

% K

1522F.

'Mc;

15579
11■•■■■•■■■•■•

65. 55 	mr:,,

ARvA

t=" .1. 
1.

T

0.0000

CRIJ

22

A NFL E

ELEMEN1H

15281

BK0;

65.55 MG,

AREA

1000 SEC.

RESULT - CR I T

PPM -.ti 544122 - 5911 0.220'; 0.104 3. 64
PPM LU- 582690 0.3295 0 0 0 G 13
PPM U 482751 446 9.1727 11 000
PPM CD 511967 2467 91.6785 0 0 0 0
PPM AU 318667 14490 1.1221 0457 659
PPM PP 60281 207
PPM iR 1404
rowl■

SAMPLE

ELEMENT,

1528'

BKFI

65.55 1117,',

AREA

s:PC.

RESULT -
•

-CRIT

PPM 1- ;-- 4522R0 4277 10.7956 1.7242 411
PPM 1--! E 366064 :32, -; 8. 440? 0.01! 61! •
PPM :--41; 393282 290 '''.. 4.5955 O. 0000 0
PPM TH 414980 2369 i, 1.4975 0. CH ; 1-. n 1 4
PPM FP
PPM HF

329220
217210

1280
3631

< 18.2373
2.2673

O. 01) eo
C.2937

---,
61

PPM BA 174595 1045 < 840.3,7:67 0.0000 t;
PPM ND 149242 1917 11:4.0765 33.3 i 15 :-.. .-,_....,
PPM' AI; 6R647 249 -,:' =:.4657 ft. 0 1:1 1 1 0 1
PPM i z 96453 -2-32b7 • : 1.0442 O. 0000 0
PPM NI 58009 620 - 8.9.9472 0. 0000 i

PPM TB 5258 459 C 0.5402 O. 0000 4
PPM ' 1.7,
PPM PB
PPM FP

76044
6e495
78542

22225
582

11;911;
‘c:

1.5762
59.554R

13435.9894

0.0225
0.0000

243.6754

6496
r:',

3891
PPM EN 12:410 3196 106.1365 11.6816
PPM CO 70695 35474 40.9005 0.5381 17800
PPM EU
PPM '7'-Fi

. :7-:1 0
295.5

354
7A0207

< 0. R110
1041.9277

0. 00110
15.2262

__,
19547259



E

ELEMENT

% K

35.84 MG,

AREA

iD05

600

PFSULT CRIT+/-

P.7P52 0.0000

■0111110•11.

SAMPLE

ELEr•: ENT

PPM TI
PPM - VG
PP .1 CU
PPM HP
PPM V
PPM CL
PPM AL
PPM MN
PPM CA

1529,

17:f-.05
4344
6254
5125

2002:
2792

35.84 MG,

ARFA

343
33=f;

14231
17549

195
545

31220
10645

702:

<

200 :3Ec.

• PE3ULT

1524.1937
9319.140P
16433.6691
76245.4745

5.503
5244.0707
7424.93P,:'
3516.8352
5275.1328

4.01406.•

0.0000
1928.4304
222.9679

1663.
O. liii It 0

277.779P

41••■•■•••••••••■

CRIT

25
•32:33 1

A 0 044

A
27

249100
49204

-.7;AMPL I: • 1529, 35.24 MG, 1800 SEC.

ELEMENT BK12; AF'FA -

PPM SM 140095- -1031 0.4483 0.0000 II

PPM LU 132655 < 0.2884 CI. 0000 7
pp ti H 117526 884 < 8.3356 0.0000
PPM CD 4805 25 50.807 0. 0000
PPM AU 34042 10'7:4375 148.5050 1-5925 31429753
PPM 6492: 1:7.: -34 30.7853 1,54 h 4 51.

PPM LA 756 700 LA.:47 54S

SAMPLE

ELEMENT

1529.

EKG

35.84 MG,

AREA

2AnG sEc.

RESULT - CRIT

PPM CE 54759 2371 10.9451 1.1037 103
PPM. SP 292P0 , -29P < 4.7:,7'40 0.0000 0
PPM HG 29'.91; 453 < 2.3114 h . 0000 .
PPM TH ii 1977 1.:::0,1,0 0.11;0'. 135
PPM CR 22176 . R01 10.110 1.:7 1.297,

Coq

PPM HF 17195 1017 1.1615 0.1543 50
PPM DA 14287 1,20 489.6:49 97.5718 27
PPM ND 13833 121 < 84.4642 o.Aryeo 1
PPM AG 12202- 2074 10.7564 0.6226 252
PPM CS 13360 -7:79 -c. 0.717:0 0.0000 0
PPM •NI 12694 715 104.9193 16.9922 40
Pipn TB 15048 -341 < 0.5140 0. 00 00 0
PPM SC 211;i:.5 7842 1.0172 0 . 0224
PPM RE: 11584 219 < 47_ :3159 0,000 h A4-
PPM FE 12440 22485 299.C437 37521
PPM ZN 19'110 4381 9.8931 9:114
PPM CO 3770 70244 148.1265 /.5084 136es12
PPM EU 2E12 212 0.21;55 0.000h 17
PPM SE Pr:.2 17933 44.9535 0.7395 373077



< O . r.r.111! 14

SAMPLE

ELEMENT PKII; AP PA

P2M TI 1 A CCi
PPM 0 4::
PPM Cm 5:7:92 3741
PPM NA 5122' 15419
PPN V

PPM rl 31 liii
PPM AL 2624 28318
PPM MM 2405 /3343
PPM CA AA

2048t;.4297
61;27.9922

102781.644
8.1294

7391
107:=:-7-.. 7519
6955. 55:::;

453. 6931

:7: 00 5-:PC.

RE5:ULT CR I T

0. 0 n011
64

179. 951'1,1 1_,.175rm
2271 . :7:79 46417

0, 0000
574. n 50 242
121. 8810
.86. 9276 740.37

2535. 7459

ELEMENT IKG

% K 7848

::A.1PLE

ELEMENT

PPM-'11
PPM LU
PPM 11

152:0)

BK1-7

49751
- 4:7:400

23. 36 MG,

AREA

541=.
210
515

1300

RESUL T

O. 4104
0, 25
7.0921

+,-

0.  0000
Oft 00

0. (i 000

CRIT

1

PPM Cl' 34347 0 .11000 II

PPM FL; 2922 0. 6475 0 07:4 410
1 1-

PPM PR 4192 149 7. 02i=.0 0. 0000
PPM LA 1061 --1 A2 3.9219 (I 4 0 R2 124

ullimmardmidgmerm■ moSAMPLE - 1530y 23.36 3060 70: PC.

ELEMENT BK1--; AREA RESULT CR I T

PPM CP 5252n - 524 7.547/ 0 . 0 0 0 0 - A
PPM SP

PPM HIT.
3142R -115

-2:11R <
6.9558
3.7494

0.0000
0. 0000

- 0
0-PPM TH 33790 • 410 1.201R 0. 0000 -PPM CR -140 14.5722 0.0000 -0 .

PPM HF 17175 461 1 0. 725 • 0. 0000 12
PPM BA 14413 • -215 679. 681 O. 0000 0
PPM ND _12492 261 123.179':: 0. 01100 . 5.
PPM F9--; 7839 3. 3006 0.0000 17
PPM CS 9120 -1451 0.9077 O. 0000 0
PPM NI
pp

m
 TB 7110

-163
253

< 88.2404
r. 0. 0000

a. 0000
0
9

PPM SC 0 8486 0. 0.1-2.7t;
PPM RB. 6025 186 53.0127 0.0000 6
PPM FE _ 7620 • 6:7:28 141 04.9199 268. 01:11=1
PPM ZN 11480 3122 296.4779 • 11 . 8071
PPM CO
PPM EU

•4945
5253

13989
• J.

49.2590
0.585=:

0. A 1 F.4
0.0000

39974
•6

PPM SB 1552 - 46120 177.3750 2.716:3 .- 1370525

CRIT



"S
•
FiN

z
i E

ELEMENT

PPM RM 34224
PPM
PPM U 24128
PPN CD
PPM AU 17,
PPM EP 13585
PPM LA 553

2;7!.5':1 MG,

AREA

49:D4

47
-112

725

CRIT

711

II

0

942

E

ELEMPNT

% K

1531'

6741

• CRIT

P1-7:=IiLT

4.2147

24.7202
5.63211

SAM PLE

ELEMENT

PPM TI
PPM M17,

1521'

"PKi;

15466

'32.55 NG,

AREA

300 Sj7C.

REE:71J! T

1571.F:270 usJuu
2120.423

IT

PPN CU 7559 9726.460'1 1/2.1633 u
PPM NA 4470 18c-)10 9051.8121 1951-7.:.6522
PPM V 5159 11 L 19.2.654 1. 2627
PPM CL 2523 4021.6540 1630 172
PPM AL 27152 7101. 42-.;f5 45 29555
PPM MN 1776 54!DO .3549. 2160 49. 2C:31
PPM CH 55150. :3191

SAMPLE

ELEMENT

az-2.5.:-.1 MI21

FiPEA

2000 REC.

RESULT CR. I T

PPM rE % 6.133? 0.001;0 10
PPM S c- -374 6.161/1. 0.0000 0
PPM Hi;
PPM TH
PPM rR

50337
4950E',

-e ,

1437
1 4 ....

3.?1,14
1. I'

12..5546

o.nooe
o. 22/1.9
e. 0000

II
45

1
PPM HF 3.250 DS82 4.2756 0.21412 463
PPM BA 25151 -Aq it . it 1! 0 0 II

PPM ND 27S1 Ct -2;-4 0 1 W lit: 0
PPM AG 28494 7.9010 U. R 67
PPM CS 35001 324 1.2667 0 0 n 0
PPM NI 36517 -PO ' 143.6312 , 0 0 0 0
PPM TT: 48690 -331 1.0146 0 tIli II
PPM RC 67574 121E6 1.T297' 0 0 • 2173
PPM RE: 41 0 0 e
PPM FE 12005 1:.37re.5641 254. 91 11414
PPM ZN 1450 511373 341:37.3l1. 403. 17644050
PPM CG 1945 4615 10.7027: 0. 2132 10950
PPM EU 2194 41 0. 2719 0.0000 1
PPM SE: 720 10A89 0. 52 05 158587



SAMPLE

ELENFHT

1532, 108.58 NGY

A;REA

:.300 SEC.

C;Pr' ULT CRIT

PPM Ti 6391 -234 304.0016 u.ut:uu
PPM MI; 1 936 1 3 4 1 903.5726
PPM CU 2743 -150 4 93.8619 n.Huou
PPM NA 2752 1 919 2608.6305 110.1873 1202
PPM V 3145 1288 6.1.0.18 n.319( 527
PPM CL 1365 397 727.1356 -79. 5047 -1 1 5
PPM AL 1136 22692 1E355.1481 22.3312 491612
PPM MN 493 515 57.7575 3-5924 538
PPM CA -- 171 a852 70684.4655 1806.4762 47.567

SAMPLE 1 532Y 1 08.52 600 SEC.

;1-1 EM7---NT DKG CRIT

K q526 1923 13.3200 0.7897 817

SAMPALL 1 532, • 1 08.58 N6! 1 800 3EC.

ELEMENT DKr; AREA RF-.:=AILT CRIT

PPM SM 275736 262 0.20;7 0 0 0 0 CI
PPM LU 171500 355 0.1089 lit; 0 1PPM U 136926 -162 < 3.0249 0 „ 0 0 0
PPM CD 130328 -495 28.0306 0
PPM AU 61672 -406 K 0.0558 0 ft 0 0 II
PPM BR 10471 2324 1 2.8927 0.6312PPM I n

1 845 -211 0.4722 0,. 0 0 0

SAMPLE

ELEMENT

1532Y

DKG

MG,

AREA

:7: 000

RESULT - CRIT

PPM CE 81010 293 2.11209 0.n000 1
PPM SE 20644 -255 1.2136 0.n000
PPN HG 19660 204 0.6223 0.0000 2
ppm TH 1 6890 749 0.2258 04 on 33
PPM CR 13052 -261 2.2011 if 0 0
PPM HT-7 675.0 446 0.1691 0320 2c-,1
PPM B9 5913 234 93.9150 Ii 0 0 0
PPM NT! 5107 205 16.9940 it 0
PPM AG 3816 129 0.4968 0 I; it 0
PPM CS 3577 1412 0.6152 0308 557
PPM NI 3622 -40 13.6670 0.1-100
PPM TB 3537 -171 0.0927 0 0 0 0 1; 0
PPM SC 4290 2899 0.1241 fi . 01)36 1959
PPM RB 2245 9581 300.5a64 5.3591 40829
ppM FE 2658 3091 1482.2660 36.7432
PPM ZN 3770 1554 31.1625 1.5079
PPM CD 1 475 2223 1.5473 0. 0448 3350
PPM EU 1363 182 0.0674 o. 0146 24
PPM SD 570 7514 6.2173 .0.1172 99052



'-".AMPLE

ELEMENT

1 533Y 81.30 1115,

AREA PEULT +s— CRIT

PPM TI 4735 118 349.8799 H.111:uu
PPM MG 1204 2207.3999 462.212a .?7
PPM CU 1840 722 367.5476 25.9889 2a2.
PPM NA. 1785 3296 6212.0629 1:=:r;. 2064 61_I&6
PPM V 2397 95 1.4583 1).1:1"10 3
PPM CL 845 1 373 3358.8045 148. L. 484
PPM AL 736 14132 1461.7392 19.61.13
PPM MN 433 1574 235.7574 6.9853 L.
PPM CA 9 220 7292.0965 515.6492

:SAMPLE

FLFNENT

1533, a1.30

AREA

i;

REUT CPIT

% K 2763 240 2.2862 21

SAMPLE LOST DURING TESTING



SAMPLE

ELEMENT

PPM TI
PPM mG
PPN Cu
PPN HA

PPM
PPM CL
PPM Pi
PPM NH
PPM CA

1534,

64259
1002r,
14519

17017
9241
9535

11057
213

45.24 t,

AREA

745
181
21

10461
400

140'7:
26954
69249

612

<

361) =EC.

RESULT

2247.e665

515.0i"-=.41
63542.2114

6.9312:
6I.7. 9352
5073.41.;i5

18639.8310
3641)4-.

0.00011
0.1-diu0

1416.9.389
6.11001!

496.. 5345
tD2.3- 2

171.404
19119.6.7

CR1T

7
24445

9
1-;

76195
404430

1197-

SA MPLE 1534, 45. ts 60!ii SEC.

ELENFNT AREA PE3 HLT 	CRIT
K • 21609 11.40 - u.NH00 0

'SApipLF

ELEMENT.

1524±

PK1---,

. 45.2 MG±

•ARF=A

100 : EG.

. REULT CRIT
PPM SM
PPM ! U

43296
35420

4647
325 ,- 0.9491

0.1193
.0.0447
0 0 !:./ 

49c■
PPM U
PPM CD
PPN !__;
PPM DR
PPM LA

L-_--cf.
26603
1 5:E:26
4101
1000

-153
367
399

2195
638

<

-..:

3.R604
30.4115

0.0693
29.2443
4.6939

0 0I Ii!;
CI 0 1 I-I

0, e i.

1. 0683
24F, 7

Ii

I 0
1175

SAMPLE

ELEMENT

1534, 45.24 MIS,

AREA RESULT CE: IT
PPM rW

PPM :E
41610
2595

2626
-390

9.60477 0 769 5
0 A A 0

166
PPM HS
PPM TH
PPM _r.

?i:.:=-.42
27175
2122:=72

2436
1502

--) --
5.5572
1 . 08; A

n 221
83

,..Po t < 6.73n0 Ii. Illi 0 APPM 1-: ::
PPM PF!

PPM ND
PPM A .---,

1445'i
1251,1
10516
7749

982
D,-,_.:,-,
125
-28

-.'
::
=.

0.89-35
321=..q710
58.394

1.6945

1 125
0 lilt  0A

0 1) 0 0
0 1111 0 0

4

PPM G 7

PPM NT
PPM TB
PPM - r
PPM PE
PPM FE
PPM ZN
PPM CO
PPM EU
PPM CB

791-'.9
6192
P=. 79';
94e.1
5284
5962
• ,1,1:
3775
3872
114h

-937
:: 05

. 140
16309

13
As::c.
20=2

12168
336

3P899

.
-.'
:,

-;:.

0.43A9
42.?918

0.274-:
1.675ci

25.650:
7071.3097

97.211,31
20.-7:2;7
ii.29;

lz. . 33'7.1.9

II Ci 0 CI

lIlt0 ft

ll_ II CI 0

0.0169
0 0 0 0 0

1:=2.7199
.9.-:=12qA

It. 349
O. OF.; 77
1. °lc:I:::

It
15

- 28164
It

7579
410

39221

c_-) 4942F.



39
12725

274790
Au

1942

3492

0000

1

ri<10

n
1 1

266
4705

75

15.37J1 46. :E:7

ELEMENT E AREA CRIT

PPM TI 13245
PPM MR
PPM CU 7750

, PPM N:=4 5114
PPM
PPM 2509
PPM AL ;I: 2,174
PPM MM 2235
PPM CA

-12?
445

:3742,7
544

4122
23527

52?
575

1011.7521
5465.422

124541.:D241
5.57-32

17771. 1375
42,35.4504
235.8042

3'3071. 3425

CAPLE 1535F 46.27 NC, 1:L:60

ELEMENT RF:P_ILT CRIT

PPM 5zM 20717 1119 0.2203
PPM LU 14015 :3 3' < 0. 0727
PPM U 11425 <, 2.0571
PPM CD 2542 16 < 17.0.40
PPM AU 5457 1207 0.13r,--,2
PPM EP 3477 4045 5.:* . 0 :=7 :"-i

').--).-.. 1.Per0PPM LA ,..-.).:,

SAMPLE

ELEMENT

1535 ±

E C.; •

46. 27 MG,

AREA

:7:1100

REULT . CRIT

PPM CE 2556 5 1007 3. 5532 A . - , 7 40
PPM SE

•PPM HG
PPM TM

.1.
3::31::

347
117

1160
I,

2. 2446
1. 21 nP
O. :-=-:103

CI ., 00 n 1,
0. e000
0._ o ;--: 4-1.

c4

1
100

PPM CR 1025 r 4.5231 A . 0 0 0 0 A

PPM HF 227 -: O. 3651 0. i. r. 00 10
PPM BA A9F,7 -62 -.::. 235.E:531 0.0000 0
PPM A321 252 ; 43. 6f1- A 0.0 fi 0 n 10
PPM AG 6056 755 2. 9970 A , -' 28-2 'II '--t
PPM CS F. : 4 -123 < O. 36:1-.2 0. 0 I. 0 0 12

PPM NI 5305 810 90. 7r1.1 2 9.1452 113
PPM TB -40E. .:: 0.2674 0. A A 0 0 0

PPM SC 570.2 5515 0.547n 0.0 1 2 ----: 3135
PPM . RP. 5175 175 cl 24.5641 11. ii A i: I.; 6
PPM FE 6335. 2:34 3157.2292 10; • 02 =:1-: 1275
PPM ZN 9390 12:54 58..7-'228 4. 3399 167
PPM CO
PP M EU

2100
- - 2055

153 <
5 1.75E1 2

O. 154 7:
0. '

....
.
- 3

 •--1

0. 0 000

490541
 1 ..-:

PPM SE 510 1 1 . 1483 0. 222a 6E, 325



PPM SM
PPM LU
PPM U
PPM CD
PPM AU
PPM BP.
PPM LA

47580
39325
35815

954

-A
-1P10

17 0
2 1

9 9
299

0.3442
O.P157
5.1990

55.1135_
0.1273

26.741:E!
2.6176

0.0000
0.0000
0.0000
0 . 00 1.2e
0 It 0 0
2.34;72
0.3100

4
1

94

.

•

SAMPLE

ELEMENT

PPM TI

1535,

-EKG

n.9e. MG,

AREA

27 <,

200

RE'.7j.iLT

1E14.5898

•
+/-

0.0000

CRIT

PPM M15 2550 254 8744.47)4;z: 1278. 4031 24
PPM CU 4231 71r.0 436.1309 0 0 0 it
PPM NP 3105 1F-..;124 85521.5943 1 27 0. 4185 - 81666
PPM V 33-32 418 7.4282 0:391f, 52
PPM CL 1507 1. 454 9985.517i; A 4 1 4 0:3
PPM AL 1568 20P20 5951.2821 57 2 Ii
PPM MN
PPM CR

1156
3-3

1161
f=. 92

488.1853 0 A7
:

: 5 1 166
125 0

.M.1.111••■■■•

17 AMPLE

ELEMENT

1536,

LLI--;

28.96 610 :EC.

WE.:L.LT CPIT

% K 4400 20:' 8.0808 0.0(0

SAMPLE 1535, 25.9 180G

ELEMENT' EKG RESULT CRIT

SAMPLE 1536, 25.91; M17. , :: 000

ELEMENT EiG AREA PE-ULT CRIT

PPM CE 746:::0 1324
PPM SE
PPM HG

54704
59180

••
1253

,

PPM TH 57405 922 .:.
PPM CP 44144 -247 4...
PPM HF :: ='. 7 0 0 258 4'..
PPM Efi 31356 -453 <
PPM ND 25376 478 ':'
PPM AG 27130 -464 <
PPM CS 31005 -856
PPM NI 30294 2520
PPM TB 350 7, 1' -175 e:
PPM SC 450(5 619
PPM RE 31424 -442 e
PPM FE 27704 cc,'
PPM ZN 54121:1 2423
PPM CO 251522
PPM EU 5428 -1.'D
PPM SB 1822 37124

7.5623 1.5746
7.::774,; 0 0
4.4647: 0 ct
1. I 6 0 0 0 0

15.1423 0 If 0 I I
1.2456 0 0 0 0

:::: 0 7 . ; 0 =--:
152.0925

4.5379
1.3419

456.'9955
0.9r:90
0.9'387

97.2595
4093.97v99
182.1109

0.47c12
115.1687

O . 0000
0 0 CI It 0
It. 0 it 0
o , 0 0 0

0727
0. 0 0 0 0
0 . 0 374
0.0000

15.0005
6. 3256
0.0000
1 . 7559

23

27
15

0
2
0
C.
I)
0

210

790
0

130

6 0 1
II

75A417



SAMPLE

ELEMENT

1537

EKG

74.01 MG,

AREA

.- 200 SFr.

REsULT _ CR I T
PPM TI . 21543 -2 A 5 816.1509 0. 0110 0
PPM M5 2848 27 3279.4704 O. illili lt 0
PPM r:m 557 496.0212 38.84 7 8
PPM NA 381 0 2270 6879. 9780 224.4736 281'7
PPM V 4573 477 3.511;9 0.4948 - 50PPM CL 0197 321 862.6197 161.2274
PPM AL 2752 5!--;75 619.3817 12.11104 10510
PPM MN .23166 38 11 . 4 - 1 2 2 - 152159
PPM CA 47 1419. 0727 R .E.-4

::AMPLE

ELEMENT

% K

1537!

B

-6111

74.01 MG!,

AREA

88

600 SEC.

REaJLT

3.7215
MOW

SAMPLE

ELEMENT

PPM sm .
PPM LU
PPM U
PPM r:n
PPM . AU
PPM- ER
PPM LA

1537,

. EKG

134208
-135065
110292
107909
67122
5495
2394

74.01 116,

AREA

305
1126

02
1254

16888
1247

110

1800 ::EC:.

RE SULT

0.2127:1
1).

• 4.09 I.:5
37.??46

10.1.=.57
0.7590

- "

0.0000
0. 0000

• 0„ 110110
. ri 0 0
0 (246
0.8064

ofien

il.1•11=100.1

CR I

1

4'4

0

183

Cr-z: I T

0. lI!I lI

SAMPLE 7

ELEMENT

PPM CE.
PPM SE
PPM HG .
PPM TH
PPM CR
PPM HF
PPM BA
PPM ND
PPM AG
PM CS

PPM MI
PPM-TB
PPM SC
PPWRE
PPM FE
PPM- ZN
PPM CO

`PPM EU
PPM SB 

1. 517r

EKG

• 124160
-.90260
-.96822

1 ao86 o
• 81164

55750
46174
38241
-20524
22617
14341
25222.
70950
14164
17964
28220
15350
17270
5572

74.01 MG,

AREA .

. -727
755

: 4620
. -129
7-187A

-2
. .-555

619
51584

- -5232
••• 204

8-3 0 1
750981

491
1 4251.

• 4130
" 9756

• 238
160817

■

<
<

<
<
<
<
<

<
<
<
<
<

<

2.000 SEC.

RESULT,

3.6691
3.7156
6.4419
0.1:549

0 4
. F.057

383.1653
A7.8722

129.6744
0.4487

39.7 n74
0.3219
0.0750

25.5."-317
2990.7324

121.4687
9.9A2A
0.3233

195.2180

•

0.000 0
O. 0000

• 0.4449
. 0.0000
- O. 0000

0.000 1,
0.0000
0.01100
0.97:11
0-0000
0-0000
O. 0000
0.0000
0. 00810

105.4027
• • 5.52

0.1871
n.0000
ia.00t%„.fr 4641441

,

CRIT

. E'20
0
0
0
0

-.- 10
129649

.0



SAMPLE

ELEMENT

PPM TI

1538,

BKI7,

14.73 FIG,

AREA

:7: 00 SEC .

R ES:II LT

2484. 1510

+X-

0. 1100A

CR I T

10
PPM rIG 1%-4'20 205i0S.7326 3,7'7 A . 4:3
PPM I 2967 5142 14464. 4829 R9:7:2
PPM NA 2354 7 :7: 33356 708 1. 1925. 4490 2A4•29

IIPPM 2618 471 - 16 . 4560 1. 9455' R5
PPM CL 1254 250 ,4- 725. 7422 95?-•:.. 54 05
PPM AL 1 032 14464 8:359. 7717 1/ O. k;021-■ 202720
PPM MN 8 4 4451 55311 22411
PPM 1 Cs C. 69971. :3611 :=:346. 9358 7720

:7:AMPLE 1536, 1 4.7:7: MI7,1 1:. un

ELEMENT BK6 AREA PE:ULT CRIT

% K 3627 103 < . 14.427/ 0 • 0 0 0 0 3

.,'F.A;%1.PLE

ELEMENT

1538,

I:KG

14.72 'MG,

AREA

1800 'EC.

RESULT - CR. IT

PPM SM 22901 27 0..4431 0. 00 0
PPM LU 18705 . 156 0. 2687 0. 0000 - • 1
PPM U 14557 30-4 ?..520? 0. On 0 0
PPM CD 12298 0 0 0 0 0 0
PPM AU • 7434 771 0. 0-332 •30
PPM BR 4979 0072 30
PPM LA • 360 207 0.4103

.
- 119

SAMPLE
- •
ELEMENT

; -7 - 1538r

BKG

1. 4

AREA

Ma %Nor

30°1-1 -

RESULT
-

MINII■■1111•11■.04.■

•

CRIT
PPM CE
PPM SE
PPM HG
PPM TH

-
•

:

S 360205
22820
24219
23729

7i-;2
45:3
4:31
841-;

<
<
<

10. OS 0?
9.4051
5. 0892
1. 8804

0. 0000
0. 0000
0.0000
0.3485

16
9

10
PPM CR
PPM HF
PPM E:Fi
PPM ND
PPM•AG
PPM CS
PPM NI
PPM TB
PPM SC
PPM RB

190%
15045
33-3R

1198:3
11304
12122
13041
16155
23382

‘. 4530

-759
1. 5144p

590

-45
• 217

216
5612

197

<

r•

<
<
<

<

19. 602 6.
4.2071

1037.1229
191.3868

6.9469
1.7194

190.2947
1-2956
1.771?

72.990-7:

0. 0000
0 . 35 t33

00013
0. 0000_
1.3756
O. 0000
0.0000
0. 0000
0.
0.0000

0
152

0

27

43

1347
PPM FE
PPM ZN

CO
PPM EU
PPM- SE

•PPM-

.;

5663
8300
1980
2007

907

• 6470
150566

3921
• ..-132

11312
<

22870.6510
22249421;• 

20.1180
0.5758

68.9946

397. Sr256
267.-5138

0.4373
0. 0000
1. 2103

7392
2731357

7765
0

141082



1535,

I.

10S44

46.36 MG,

A P ER

1

600 gFc.

RE :3UL T

7. 9996

5ZAMPLE

ELEMENT CR I T

0.0000 0

SAMPLE 15351 - 300 SEC.

ELEMENT 'EKG AREA RESULT UR IT

?PM TI 13035 703 1 336.7341 223-878B
PPM M I5 5345 707 15204.6015 1747. 1097 94
?PM CU 7744 .367. 7274 u 0 U 1

• PM NR 6550 25418 85374. 3965 1815.7264 52428
?PM V 7.386 21 . 0364 1.0804 411:6
?PM CL 3334. 1557 9557.21:91 392.892.8 1196
D PM AI •3384 54477 10052.0499 110.1092 883444
?PM MN 1938 1552 407. 661.3 -15.8765 1243
?PM CA 66 1103 64026.1:1014 2256.8910 18433

SAMPLE 152:9,- 46,36 Mr., 100 0 SEC.

ELEMENT BKF, AREA CR IT

PPM SM 9563e, 7361 1.4674 O. 0609 A:--::3
PPM 1 U
PPM 11

79915
68305

1337
57 <

O. 1791
5. 1945

- 0. 0394
: • 1) • 1) 0 0 0

.1.....:..._%._
0

PPM CD 64795 1 011 < 46.3079 0 . 0 0 0 0 1E. -
PPM AU 40414 377 < - U. 1 u92 0. 0000 4 1
PPM FR
PPM LA

15132
1620

2540
1365

33. 0831
7.4728

- 1.7402
0.2999

426 I
f

1150

SAMPLE 4A .

ELEMENT - .1:KG ARPA RESULT CR T

PPM CE 10510 3334 11.900500S 1.1759 106
PPM SE 725:E:2 0. 0000 10
PPM HG 84639 -107R . 2.0187 0000 Ii
PPM TH 2914 2.7641 0 1 Fi
PPM CR . 2272 21.9459 79
PPM-HF 5 0 ?c,!=. 0 1559 1.4647 0.2021 54
PPM BA 43398 583 0704 000 11
PPM ND 4041 0 749 111.3746 . 0 0 0 0 14
PPM AG • 3426:3 -709 3.4651 0 „ 0 0 0 0 0
PPM CS -1420 0.9297 0 0 ft 0
PPM NI 184.6522 21. 9697 74
PPM TB 4107A 198 0. 0000 1
PPM SC 54672 2.7415 0.0294 13671
PPM RD 350:: 5 65. 0916 0 „ 000n 0
PPM FE 43811 7103 7977.6574 255,, 02::::2 1152
PPM ZN 6:::0 7 0 2114 99.2455 12. 0445 71
PPM CO 1396 0 _264294 420. 91 4. 1479 5 0 07:67A
PPM EU 407 0. 39 ç1c1 CI. 0000 18
PPM SE :30:: 0 78215 151.5741 2.271;0 201900'i



K

SAMPLE k540,

ELEMENT BO;

4868

..•1111.11■1111M11.1■IWOMPIR.

97.22 MG,

AREA

2510

600 SEC.

RESU T

19.4175 1.053

CRIT

1294

SAMPLE

ELErENT

1540,

_ EKG

r c_.• I I -1

AREA

sEr.

RESULT CRIT-1-,-

PPM TI 638 5 152 0 0 0 00 4PPM rc,
PPN

1996
3120

92R
39

9516.8106
111.7248

637.1127
It II 0 • CI

A.

PPM NA • :
7: 0 5275. 31:36 165.  A 004 3581

PPM V 3468 1236 9.7190 IL -292 0 c:1 72
PPM CL 1501 432 P 7570 2::19A 124
PPM AL 17120 26418 2:=:11; 27.4342 52P720
PPM MN
PPM rR 180

sat
-=:220

/10.349 7
891:1: 0.1:::20

4.8425 13:34
57A 02

SAMPLE

ELEMENT

1. 54 0,

:KG

97.22 MG.

AREA

12 0 A .
7.: EC ,

RESULT - CRIT

PPM SM 12563 1024 0.0974 n.0111
PPM LU 6405 - -232 0 ('2400 0.00 fi 0
PPM u
PPM 1-.11
PPM Au
PPM T--:R

4617
28:7
1723
1423

- 9
• -168

106
1A:

0.6521
4.7022
0.0109
1.1068

0.0 o 0

IL 00 00
0, C.000
0. 0 f; 0 0

0
0
7

20
PPM LA 144 150. 0.3917 0.n448 • 156

AMPLE-

-ELEMENT

• PPM CE
-PPM SE
. PPM HG
PPM TH
PPM CR

: PPM HF
:

. PPM BR
PPM ND

_ PPM-AG
:Tpm cs

PPM NI
PPM TB
PPM SC
PPM RE
PPM FE
PPM ZN
PPM CO
PPM EU
PPM SE

- 1540,

.BKG

21315
9328

 9873
- :-9340

6292
5130

- 4765
- ,-4216

-.... ;3559
.- 3226

• 3267
2907

.- 4056
.1985
1998
3330
1140
1177
457

•

97.22 MG,

AREA

312
68

, -122
140
185•

137
--283

-37 <
-81

• .2285
209

78
3'190
9635

.- 1091

1947
98 -<

3519

3000 SEC..

RESULT

1.1600
0.91=:0
0.4934-
0.1524
1.7298
0.1414

94.2386
17.2588
0.5361
1.1118

14.5040
0.08:3R
0.1621

337.9342
584.3138

18.6248
1.5136

• 0.0671
3.2519

0.0000
0•0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000 -
0.02.62
0. 0000
0.00(10
0.0041

•
‘.7

.

P9.8399
1.4609
0.0455
0.0000
0.0751

.. CRIT

0
1. 0

- 2
5
4
0
0
0

16 18
13

2833
, 46767

• 202

•
C. •

27097

Z.VC•104111

•



:7:AMPLE

ELEMENT .

PPM TI
PPM
Ppm c Li
PPM NR
PPM
PPM CL
PPM AL
PPM MN
PPM CA

- 1541,

EKG

4qA:'17

1 :3 6

2007
2054
2F;41
1007
7i;8
221
114

NG!,

ARRA

1006
1119
280

18174
-;57

1613

<

300 S .Eu- .

- RESULT

529.6431
3130.7007

158. 8266
2846.6819

10.4725
1012.6959
2817.3612
211.9236

78935.9686

0.0000
0.01:60

. 000 Lt
166. 7626

0.5713
132.7897

L7: 427.1..124::

CR1T

0
21

2
493
4q'=:

78
430145

4144
22823

.7: AMPLE / 541, . 54.'99 HG 600 SEC.

FL;--MENT AREA REULT CRIT

K 3753 1021 /3.9642 1.1133 27a

s'els AM7.'LE

ELFmENT

1541, jr.99 OS,

AREA

1800 :EC.

RP-.7--ULT +/- C: RI

PPM SM 2952A .1545 0.2598 II el
PPM LU 2?7A0 . 795 0.0902
PPM U 1:3 27 -335 2.3383
PPM CD
PPM AU

17836
e-s C.DD

-241 20.5364 •
u436

0.0000
11.0094

0
23

PPM PR c. 4.0222 0.5936 5:3
PPM LA fj 0.3382 0.0060

SAMPLE

ELEMENT

1541.

DKG

54.99 MG•

• AREFt

s:EC.

RESULT +/- CRIT

PPM CE 27180 -A98 2.3148 0 0000 0
PPM SE 12588 439 1.8736 0 A000 15
PPM HG 13338 -78 1. ('1:30 O. 0000 0
PPM TH 1:7:0A0 272 0.912n 0000
pm CR 10122 .-152 -• 0000
PPM HF 71;00 -178 O.:7:038 O. 0000 •0
PPM BA 3 04 -A9 43.1255 0000 •0
PPM ND 6115 36.6923 0000 0
PPM AG 4144 -2 1.0219 O. 0000 0
PPM CS 4014 4123 3.54e;9 07:7:0 4235
PPM NI 3672 75 27.1r;99 O. 0000
PPM TB :7:145 204 0.1`40 O. 0000 13
PPM SC 4=1,4: 1570 0.1327 0„ 547
PPM PE 2525 11995 742.9134 12.i-,r;05 • 51;982
PPM FE 2796 295 279.3285 52.A5=:0 31
PPM ZN 4150 C. 21.0483 2.7198 AR
PPM CO 1. 675 1160 1.5943 0.0747 803
PPM EU 1804 0.1463 6.01106
PPM SD 495 P721 14.2482 0., 2602 •153645



SAMPLE

ELEMENT

15421

EKG

14.54 Mi4, 30 0 F

RESULT CRIT

Ppm TI 2228 1 06 < 1618.1592 0.nn00
PPM MG 572- 100 7811.6287 0 IJ n 0 17
PPM Cu 871 93 < 399.3431 Cr 0000 10
PPM NA (...( 527 5643.8558 400. 1653 367
PPM V - 1011 -, : -:' 5.3291 Ii 0 G00 1
PPM CL 395 117 1600.3913 o77A 35
PPM AL 335 5039 29'53.9824 52.1•33:E: 75570
PPM MN . 204 1213 1015.8918 6170 7213
PPM CA 38 375 69405.063F. 3937. :351'2 3701

SAMPLE 1542, 14.54 MG, 600 SEC.'

ELEMEHT P15 AREA RESULT CRIT

% K llili 316 16.3455 2.0820 89
Ammimmm

SAM PLE 1542, 1 4.54 MG, 1805 'zzgC.

ELEN RNT . 	EKG AREA RESULT CR TT

PPM Sri-
PPM LU

.35064
28985

1?4
31

0.5557
0.3415

0.0000,
n.000n

0

PPM U 24241 -499 10.0649 0.0000 ti
PPM CE' 418 88.7943 n.0000 7
PPM AU 12:0".32 356 0.2014 0.n000 10
PPM BR "-•c' 289 11.1849 2.204 28
PPM LA 692 -182 2.1848 0 0 0 - ii

.■•■•■■•■■■■••■•

SAMPLE

ELEMENT

1542,. 14.4 MG,

EKG • AREA

3000

RESULT - . CR I T

PPM CE 31735 -23 < 9.4571 0.0000 0
PPM TE 16928 19 < 8.2114 A . n000 0
PPM HG 17773 211 < 4.4195 O. 0000 3
PPM TH 16935 A . 1.3687 0. nOOn 13
PPM CR 13424 -312 e 16.6689 O. 0000 0
PPM HP 10139 -175 < 1.3257 0.0000
PPM EA
PPM ND

25
((Ca

--- 51-,
if. 2

c
%

149.8219
155.8142

0.0000
0.000n

0

PPM AG 4927 214 < 4.2111 0.0000
PPM CS 4293 318 1.0346 O. 2209 24
PPM NI 42:4 -25 < 111.0261 0. 000 0
PPM TB 4149 -205 < 0.6681 0 0 0 0 0 0
PPM Sc: 4950 ROO 0.2557 . u243 129
PPM RE :: 440 59a 224.A000 15.8389 267
PPM FE 4182 8 < 1086.5605 0. 0 0 41 0
PPM ZN 6780 -225 < 57.7244 . 00 0 0 0
PPM CO 3n05 ::4 29 4.3090 0. :::244 229
PPM EU 3278 -187 e 0.7434 00 It
PPM SE 945 16855 104.1460 1.7266 30':'A25



za:AMPIE

ELEMENT

% K

1543.,

EKI-4

5364

27.76 NG,

AREA

1

600 :EC.

RE:ULT

9.3003

▪ - CRIT

0

27.76 MG,

AREAELEMENT RE SUL T ▪ -

1543,

l<13 CRIT

SAMPLE 1800 REC.

SAMPLE

ELEMENT

PPM TI
PPM .MG
PPM CU
PPM NA
PPM V
PPM CL
PPM AL
PPM MN
PPM rA

1543,

BKIT,

29 09
4144

1794
1592
1054

27.76 Mc=, •

AREA

178
13829

402

22768

" 300 su:.

RESULT .

1405.0021;
9104.
450.

77571.2900
7.4527

5,59A. 0
1;950.9045
891. 3644

74159. 4104

+/-

0.1":900
0. ('(WI)
II IIUI'tt

1 720_19--=.5
1.20'7

411 11. :::29ct
24. 9 .11-z. A
25.4495
5

CRIT

. 9
R

57969
42

f-7: 91
325617

3917
10267

PPM SM 188520 57816 19.27,1-'4 0.1695 17731
PPM LH 63170 AR? 0.2,;42 A. 0 nnct 7
PPM U 60993 -5500 q.401,0 0.0000- 0
PPM CD. 27439 469 50.4419 U 0000
PPM P:1 547 0.121;1 0.0000 /6
PPM BR 19330 24-.01 56.AAP.7 24 350
PPM LA 153 -152 0.5514 0. oonn 0

SAMPLE

ELEMENT

15437

EKG

.7 75 Mb,

AREA

- „Atm

RESULT -

PPM 1294010 • -1. 1551 < • 31.5434 0.00n0
PPM SE 1052720 144A < 33.7R4k; 0.0000 2
ppm HG 1143783 6010 22.3421 .. 32
PPM TH 1210470 -2401 6.0370 0000 V V fl

PPM CR 963672 . < . 73.6467 0.0600 0
PPM HF 661170 6.4258 1.2034 29
PPM BA -. 537012 -710 < 3477.1172 0.0000 0
PPM ND 464355 < 629.2347 0.00110
PPM AG 254844 -1A83 < 15.7508 0.01100 -
PPM CS 289804 -50269 < 4.2704 • 0.0n00 O.
PPM NI 207387 -1291 < 401.1344 0.0000 - 0
PPM TB /89346 < 2.3460 0.0000 0
PPM SC 251814 4444 0.7442 • 0.0848 78
PPM RB 198025 -794 < 254.2047 0.0000 0

- PPM FE 241013 2351 4409.7113 925.4465 -23
PPM ZN 393130 2666 < 230.2899 O.. 01100 18
PPM CO 234750 105911 288.3454 - 3.1464 • 47733

-PPM EU 253654 . -153 < 3.3946 0.0000 : 0
PPM SB .153150 . 2114837 6844.4073 99-8195 29203627 -



23.24 MGy

PPER

121

600 :=1-C.

RESULT CRIT

7.6554 f:h

SAMPLE

ELEMENT

1544, 23.24 MG,

AREA RE-5:ULT -F.,- CRIT

PPM TT 62 1379.7012 0.0000
PPM Ni'; . 1441 -122 76 0F. 0.0000
PPM CU 1344 :71 010 5 .7! A 0 $0:A 133.7450 4851
PPM NA 1550 2959 19825.1570 F. 0 :7:5A 1 5513
PPM V 1835 304 1.0256 50
PPM CL 825 117 11 Ss_ 19:1; 0 U. 1W 0 0 17
PPM AL 712 134'11,1 ei 254492
PPM MN 399 1011 5E9.7441 2 0.„1 53.7: a-J1D1.7:
PPM CA - R9 1 03 05 71 A2 1112.1962 7921

k

SAM PLP

ELEMENT

PPM SM
ppm LU
PPM U
pPm- cD
PPM AU

15447 23.24 MP,

T:KG AREA"

178352 55460
59770 421

-5814
26851 - 62
13009

1800 =EC.

RPF-1:LT

=I 422 . 0894
0.3078
9.9138

59.5217

n.1971
0.o0fin

. 0.00n0
0.0000

CR.IT

17245
3
0

• 0

PPM BR_
PPM LA

12050 3406
-105 o. 5123

3.8421
0.P000--

643
0

•••■■■•■•., •■■•■•c...1.■■■• •••••IfoMi pII.I...s...

SAMPLE

ELEMENT

• 1544, 23.24 MG,

: :- EKG • AREA

•

3000 SEC.

- RESULT.

PPM CE -195129 -577 < 14.7922 0.0000
• .

0
PPM SE . 1437368 . 1090 < 14.97-n0 0.0000• 6
PPM HG _ .155654 -1038 < 2.1251 0.0000 0
PPM-TH - 161280 42R < 2.6346 0.01100
PPM CR .125020 < • 32.2291 0.0000 0
PPM . HF -85780 -25 < • 2.4034 0.0000 • 0
PPM BA 70276 --872 < 1504.6055 0.0000 0
PPM ND 59220 959 <- 268.8269

_
0.0000 16

PPM AG - 2AP-29 4407 35.2806 1.4256 724
PPM CS 34024 -7130 < 1.7514 0..0000 0
PPM Ni 1.22801 -534 159.2858 0.0000 0
PPM TB . 21919 -1307 :< - 0.9559 0.0000 0
PPM SC - 32004 -1644 < • 0.1669 0.0000
PPM RB -22745 -223 < 103.1707 0.0000
PPM FE 27048 1544 3459.2995 379.0900 --- 88
PPM ZN . 46690 2416 226.3036 20.9256 • - - 125.
PPM CO 27160 -1733 < 2.5010 0.0000 •- 0 •
PPM EU :30261 13 < 1.4036 0-0000 0.
PPM SE 9607 277460 1072.6120 15.7611 . 8013329



. GRIT

PPM CE
PPM SE
PPM HG
PPM .,TH
PPM rR
PPM HF
PPM DR

_PPM ND
PPM AG
PPM CS
PPM MI
PPM TB
PPM SC
PPM RB
PPM FE
PPM ZN
PPM CO
PPM Eli
PPM SB

888465
301772
327136
347190
270576
223890

1
1
1
1

441
66384
86214
57600
6R65R

112930
.5510
57937

. -52004

610
-195
235

-1187
-1171
-185
-96
-0

-12R
-17

14
185

• 168
-429

68
-446
-901
-463

100046

<
<
<
<

<
<
<
<
<
<
<
<
<
<
<
<
<

8. 0870
5. 5988
3.0A21
1.0007

12.0794
1.0049
2.3216
0.4518
0.0153
0.0039.
5.8740
0.4301
0.0709

42.4621
708.6026
37.9722

0.9251
0.5025

100.1706 •

•
0. 0000

. 0.0000
0.0000

• O. 0000
0. 0000
0.0000

0 0 0 0
. 0 0 0 0
. 0 0 0 0

0i100
CL 0000

0.0000
0.00u0

rift00
0. 0000

, 0. 0000
0-0000
0.0000
1.5105

• 0
0
0

-
0
0
0
0

. 0
0
0 .

0
0

:. 192470

SAMPLE

ELEMENT

PPM . T I

1545,

. EKG

20196

APEA

743

300 ,. c._-.

REsULT

729.9A2

-i-z-

142 6:353
PPM MI; A :7:4 6 1 OR 0 12000.10R0 1035. 2 A 0
PPM C 1 1 9929 --.--,m-1---1-_, 214.9542 _ 0 0 0 0

PPM NA 7882 28914 67530„ 1797 1405. 2985
PPM V 101;1 _ 0 O. 5731pp

m
 CL

PPM AL
3919
4464

3126

9201R
692:E:. 7633
4941.

267. 1724
__4

PPM MN 2847 2576 349. 5902 10. 4001

PPM CR 209 20R4 A2F. 0 0 . A22:7: 1778. 2656

CRIT-

27
- 184

192121
127

2493
606154

2331
20780

•■■•■•••••

SAMPLE 1545,- 89.73 NG- 600 SEC.

ELE MEN T AFEA RESULT CRIT

7-;; K 107119 02 6.7222 . 5434
N1111001111M,

SAMPU.7

ELEMENT

1545,

- EKG
•

c :•. 7•73

AREA

180C' .5f.

PE-. ULT

PPM SM 2293118 -690 0.2301 „ 0 it It •t
PPM LU 142175 647 0.1221 0 0 Ct 0
PPM U 123 0511 -3513 2.7351 0. 0000
PPM FT - 92.841 -257 0 „ 0 0 0
PPM 2 1 : -68197 237 0.1:757 0 0 0 0
PPM BR 71675 11788 79.5203 1.9932
PPM LA - 199 < 0.32E.5 U. ft 0 ft 0

SAMPLE

ELEMENT

1545,

EKG

89.72 MG,

- AREA

3000 .REC.

RESULT - CRIT

tf-. II



SAMPLE

ELEMENT•

1545,

Fici;

5.85 ..2!

AREA

. 300 SEC.

RESULT + - CRIT

PPM TI 178 4962.2110 IL. 1 1!I! 5
PPM MG 747 < 22121.7626 0. 0000 8
PPM CU 1120 1864 13187.3387 4u5. 3102
PPM NR 52P 1299 34576.6556 1357.2410 2713
PPN V 569 76 9.9962 fi.onno 1 0
PPM CL 2c.48 107 3637.7462 591.:::105 38
PPM RI_ 335 1633 2386.6349 59.0.=09 7985=pm NM 272 L) 1378.0126 54.5214 1511
:7• PM •CA 9 11960.2918 2729.2305 75

■■■■••••■••■•■

25 •'l

ELEMENT

7 .; K

1546n- . 	5.85

ARFA

701 15

600 :EC,

RESULT

16.1766 0.0060

CRIT

RAMP! E

ELEMENT

1 545,

EKG

5.85 NG,

AREA

1800 SEC.

RESULT CRIT

PPM SM 1421::3 -19382 2.7D ril 0.0000 0
PPM 1U . 72410 820 1.3514 0.00o6
PPM U 212 39.7863 0.0000 1
PPM CD 50501 2335 723.6529 71.487 1 i3:3 -
PPM flU 20915 891 0.8541 0.1712 „c,
PPM BR -96 29.24Q9 fi 0
PPM LA -19 0.4682 I) 0000 It

SAMPLE

ELEMENT

PPM CE
PPM SE
PPM HG
PPM TH
PPM 17R
PPM HF
PPM BA
PPM ND
PPM Fir;
PPM CS
PPM NI
PPM TB
PPM RC
PPM RB
PPM FE
PPM ai
PPM r0
PPM . PM
PPM SE

21■•••••••••■••■■••••■•••

1546, 5.85 OR,

EKG AREA

54335 -isa
784

3:7:750 -517
:12005 349
29251:, -408
17455 -164

0 -93
117

7969 748
7-2P . -568
5871 -366
6192 -185
3540 2•
57F:0 -184
A7 2r, 29

10279 954
4740 2521
4999 -72
1612 3,0482

<

3000 :EC.

RESULT

30.7330
27.5207
15.1185
4.6709

56.9619
4.3174

187.3313
502.1665
23.7890
3.2522

348.4657
2.0253
0.3456

2(17.3954
3418.4386
317.7405

32.5693
2.2774

468.1295

+/-

0.0u00
II fl no
O. 0000

000 it
U. 00 if
0. 0000
0. 00110
11. 0000
2.9717
0. 0000
0. 0000
ii. oft n 0

0000
0.0000
0. 0000

39.4385
1.1428
0. 0000
7,35-713

CRIT

211
IL

4
0
II.
I'

70
if
0
0
0
0
It

71
1241

II

571;:::97



ELEMENT

% K

1547,

EKG

14669

600 SEC.

RESULT

3.7621

+/-

. O. ::::0A7

CR IT

24

SAMPLE

ELEMENT

1547,

EKG

117.55 NG,

AREA

300 rEC.

RESULT CRIT

PPM TI 37905 -411--!4 680.9514 0.00n0 0
PPN MG 107if,8 1373 11645.2005 1010_5290 175
PPM CU 16175 209.1723 0.0000
PPM NA 12494 69948 92657.8816 12.95. 6479 :391606
PPM V 11545 3.0077 0.42A7 41
PPM CL 5525 3781 6297.1a30 245.6758 2191
PPM AL 42752. 3100.07;7'9 35.0:2-'95 267264
PPM MN 6824 19277 2007.3124 2:7%5415 54941
PPM CR 2 1A46 37544.4295 1194.0270 8327

Al••■■••■•■•

CAMPLE 1547, 117.55 MG, 1800 -EC.

ELEMENT ; 	EKG AREA tZ E :: U L T F - CRIT

PPM SM
PPM LU
PPM U
PPM CD
PPM AU
PPM BR
PPM LA

129:::65
70605
57217-
4942:9
29PA2
3438

-9001
1026
-117
•1548

• 1025
-161
-

<

0.1320
c. 0666
1.96%

9817
0.0492
1.4191
CI. 0461

O. 0 OO 0
O. 0000
O. 00110

4905
0.00:1)4
O. 0000
11 0 0 P. Ii

0
15

0
48
26

It

SAMPLE

ELEMENT

- PPM CE

G

• 50820

117.55 MG,

AREA

o 70

3000 s:EC.

RESULT

1.5054

CF:IT

PPM 27956 < 1.3040 0. 0 0 0 0 4
t

PPM H171 30145 -207 <- 0.7112 0000 0
PPM TH 0:=: 00 624 < 0.2262 0. 0000
PPM CE: 974 3.7088 0.5990 40
PPM HP 17470 195 < 0.21`.0 0.0000
PPM BA 14850 325 < 137.0927 0 0 0 0 II 10
PPM ND 13401 25.3491 0.. 0000 0
PPM AG 9571 -5 0.7243 0., 0000 0
PPM C5: " 7725 365 < 0.1662 0.0000 / 7
PPM NI 18.5043 0., 0000
PPM TB 271 < 0.1116 0.. 0000 10
PPM SC 10:7:44 12072 0.4774 0060
PPM RE 5734 614 17.7896 2.321A
PPM FE 2:=15:c. 1486.5390 45.7926 1567
PPM al 10;=:F,0 1915 35.4649 2.1332
PPM CO 4045 39 49 5.7536 0., ilq11
PPM Pu 40 0 0.1125 0.0227
PPM t!B 1355, 24755 w.9199 0.3 020 448945



SAMPLE

ELEMENT

1540 '

• EKG

72.62

AREA

3000 :EC.

. RESULT CRIT

PPM CE 222210 2173 5. 0003 0.0011 n 21
PPM SE 145636- -114 4-8081 0.0000
PPM MG 151162 440 2.5732 o.nono.

1
PPM TH 146755 1.6163 0.1748
PPM CR 113420 1002: 9.6692 0. 00 0 0 9
PPM HF 98525 0.8242 0. 0000
PPM BA 0 54.8196 0. it on 0 0
PPM ND 052 A90 101. 8432 A. 0 A 0
PPM AG 805:7:p .4555 11.6698 0.7496
PPM CS -671 0.9127 0.0000 0
PPM NI 91750 2:5A2 286.5289 22.5021 171
PPM TB 106915 -151 11.6742 0.0000 0
PPM SC 150846 0.424? 0.0254 292
PPM PB 93765 66.9059 0. 0000
PPM FE 116177 114:31 ei96. 0571 257.7968 1125
PPM ZN 16262:0 • 99:7:7 297. 944'; 12.9:29
PPM CD 31A10 797595 830. 0755 7. R7-1P. 2 0125207
PPM EU 40:7: 0.2423 0. noon 19
PPM SB 4440 37341 46.1964 0. 7139 314042:

SAMPLE

ELErEHT

15485

BK.F.

72. F-,2 Mr.;,

AF!EA

2:00

RESULT -CRIT

PPM TI 402:1W - 1135.2454 . 0000 •
PPM MG 891 Ii 140 < 6063.2822 0. n000
PPM CU 12271 17572 10074.9756 1E5.3097 254A7
PPM Nizi 10215 38247 83297.3029 1736. 6283 147733pPm 10914 1 22 8.7734 0. 7p

140
PPM CL 28E:4 7893.4840 22:7.2595 1408ppm L 6200 329?7 3271.2143 45.2460 175507
PPM r:r-i 585A 2790? 4578.7533 49.2:14A 132944
PPM CA 275 657 25,928.5977 12.7:4. 0 4 11 1757

.1•11111...11NIMEMMEMORMI.M.

SAMPIF

ELEMENT

72.62

ARA

579

600

Rp:TJJLT

5.9955 1.2427:

CRIT

S.u7

SAMPLE

ELEMENT

1548!

Dia;

72. r-=. 2 1.11.5 •

AREA RESULT CRIT

PPM -7m 4122 -504 < 0.0384 6.01:00 0
PPM LH 1925 -196 < 0.0183 0.0000 0
PPM U 1408 62 < 0.5098 0.0nOu
PPM CD 1045 71 < 3.8225 0.0000
PPM AU. O. 0107 0 601-10
PPM 377 3 < 0.7761 0
PPM LA 1 -59 < 0. 0258 0.0000 0



SAMPLE 1549, 115.70

ELEMENT FKI7, AREA RE:7:ULT CRIT

PPM T1 31 4 C-:55 651.4282
PPM j-1!--; 1. 1005 370 4226.6761 0.0000 12
pp

m CU 20041 7166.9103 95.6896 22465

PPM W.

PPM V
9:389
725cg

107154•
-58A

144225.563:5
1.77.13

2926.5142
0.0000

122.3147
A

PPM CL 3971 575 99u.1.33;- 119.1493 64

PPM L 5416 1c4763 1457.4268 12.7176 72261

PPM MN 916 96.61'85 F-: 220 164
PPM CA 237 222 9024.4099 600.9372 635

ELEMENT

115.70 MF.,

AREA

1'1.00 2P-:.

RESULT rRIT

% K 7415 2.6205 0 0
1•111■■•■

Si1 OP!

ELEMENT

1549,

PKir,

115.70 MI.5,

AREA

1800 SEC.

RESULT CRIT

PPM SM 129668 -11413 < 0.1345 0.0000 ii

PPM LU 74::.:50 • 314 < 0.0699 0.0000 1
PPM U . 61:62;3 869 < 2.0852 0.0000 12
PPM CP 51a.31. 2433 38.9398 121:!.
PPm AU 32002 2011 0.0990 0.0093 123
PPM FP 16778 47 < 3.3533 0.0000 II

PPM LA 621 -191 < 0.2611 0.0000 0

SAMPLE

ELEMENT

PPM r i=

PPM
PPM HG
PPM TH
PPM rR
PPM HP
PPM BA
PPM Nfl
PPM Ar4
PPM I:7z
PPM NT
PPM TB
PPM
PPM RD
PPM FE
PPM ZN
PPM CO
PPM EU
PPM SE:

1549r

EKG

1975259
1694416
18450::9
197901 0
1561464
1200570
991044
671947

55914:::
478:::72
417656
549066

471275
78720
41560
490'74 0
779452'

••

115.70 rosT

AREA

9845
-1988
-1400

281
. 1512
- 4796
-1900

1652
-4154

-404U,
-4617
-1529

1079
-3994

izdsq

-2295
-19379

, -1'220
2803549

<
<
<

<
<

<
<
-:::

<
<
/-..

<
<
<

<
<
/.„,

SZC.

RESULT

14.-0794
., 10.2827

. 5.6080
. 1.651a

22.6330
. 1.8025

1133.1015
206.8323

5.9583
1.4228

146.1858
0.8358
0.1386

86.4696-
1437.8143

77.7426
1.95913
1.1321

2/77.0514

1.111011,

2.0151
O. 0000

, 0.0000
o.0000

.0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0. 0000
0. 0000
0.0000
0. 0000
0. 0000
0.0000
0.0000

31.7465

CRIT

49.
CI
0
o
1

. 19
.. 0

4
0
0
0
0
a
0
1
0
0
0

10034582



SAMPLE

ELEMENT

1550,

EK17,

59.80 MG,

AREA

300 :7; P-1-:.

PE.:7d_ILT CRIT

PPM Ti 25349 1095.3'497 0.1111-J12 It
PPM NG 6006 141 6053.3700 0.01100
PPM CU 8711 450 311.4429 23
PPM MR
PPM •

PPM CL
PPM AL
PPM MN

PPM CA
•■•■•

4927•

2333
2a9A.
2771

57

5229
•

415
.11572

:Li I-.

136164.459
P.8314

1380.2306
1663% 6E::36
466.3214

12420.3031

1
11. 544P

178.5d35

14-. 9363
847.3234

554994
30
74

47043
1:392

. 1335

-

SAMPLE 1550' 600

ELEMENT EKG AREA REULT CRIT

K 4644 5S 4.0195 0 .; 00 00 1

AMPLE

ELEMENT

15511 ,59.80 MG,

AREA

1800 SEC.

T CR: IT

PPM SM 1PC!492 -4A70 17.1 . 2507 0.0000 0
PPM.LU -535 U. 1326 0,00 n 0 0
PPM . 	U. 521z.S5 -240 3.9919 0.00n0 -0
PPM CD 49142 77.7579 6.5333 134
PPM FiU 2250R 1935 0.19C1 0.1:179 121
PPM ER 171AA 4.1c 6.2069 • f_t 1 1-1

PPM LA -70 0.0314 C'. ooeo

=MP

SAMPLE ; 1550. 59.80 M157 - 3000

ELEMENT DKI AREA R
r
-
-

R1.2,
1
 T +/- • CPIT

PPM CE. 1305075 14.705'3 0.0000 1
PPM SE 10R070R „"fcb 18.8119 3.4257 2. 0

- PPM H5 1159437 -54A5 8.6833 U 0 0 it
PPM TH 1224555 -1314 2.8187 0. 0000 0
PPM CE: 97424n -2174 34.3747 0 0 0 it 0 0
PPM HF 2197 2.916G 0 0 0 0 0 12
PPM EA A299:7* -Rn9 1829.4731 0. 0 0 0 LI

PPM ND 592645 2021 329.9595 no 7
PPM AG 5779R0 1859047 5783.8736 29. 011'3 5979542
PPM CS 289669 -2:;755 1.9819 0. 0 000

PPM NI 247945 -17712 < 203.5859 O. 0000 II
pp

m
 TB 1n47A09 -540490 X 2.5596 0. 00 1313 Ii

PPM SC 2174238 -206153':' 0.5332 0. 00
PPM RE 192940 -711 116.7E;35 0. 0000 0

PPM FE 225252 1966.1555 0. 0 0 it II

PPM ZN 395R10 1110 106.5836 A. 0000
PPM CO 183755 -10157 2.5227 . 0 n00
PPM EU 196179. -14 1.3860 0,, 0000 .0
PPM SE 120022 1469683 2208.0093 32.2191 1799A4=:5


