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APPENDIX A

EPA METAL SURVEY RESULTS, LA CALAVERA AREA
(SAN MARCOS)



EPA Metal Survey, San Marcos Residcntial Area

B Sampling Date - August 3, 2001 Method of Analysis - 6010B
Sample Locations Sumple Number ‘Lab [D Number  Lead me/kg - ‘Reporting Limit Arsenic mg/kg Reporting Limit
'swlsm 0_0;-_;]-01 - 080301007-37 220 60 2% 3T
SMS01-004-51-02 08030100758 560 s N 30
2 SMSO1-005-51-01 _ -080301007-53 1 3.0 16 30
’ ' .S\AS{N 005- 5|“0., T T080301007-36 270 T T T 2 I i
3 SVIS01-006-51-01 78030100733 200 6.0 22 T
| R R e SRR
. _S\ASOI 007511 08030100751 140 e 13 Nl
SMS01-007-51-02  080301007-32 95 3.0 6.1 19
5 _._TS_N_TSQIjl_)S‘Sl-O! ~1080301007-50 ~ - _'_[}'(i“ ) ‘:_670' ’ 14 30
6 _ SMS01-009-51-01 08030100748 190 6.0 24 307
SMS01-009-51-02° 108030100759 150 80 13 10
SMS01-009-52.01 08030100785 10 i3 i 30
' | SMS01-009-52-0 080301007-84 — _, 180 60 g 30
| Ty SMSO01-010-51-01  |080301007-46 “_ _M _Eg_;‘ X <5.0 5.0
o SMSOL010-51.07 (08030100747 54 T30 . <30 30
I SMSOL0L1-5101  |080301007-H 100 b i 12 *0
' [ smsoiuli.s10d (08030100745 120 38 ~ 16 3
:_:_9 iSMS01012.51.01  |080301007-42 45 S5 <30 it
SMSO1-012-51.02  |080301007-43 - 69 39 , 4.4 3.0
|10 lswsoroi3.stg  [080301007-40 100 39 | <0 18
| isMsl-013-51-z (08030100741 g0 5.0 i 49 30
_u sMs01-014-51.01  |080301007-38 56 &0 i1 20
ISMSO1-014.51-02 (08030100739 1 99q 60 16 ' 39
| 12 $MS01-015-51 SRS ™ 34 8.7 0
1 SMS01-016-51 080301007-35 o 3.0 30 3.0
" E s 08030100734 » 30 T S0 | 5.0
' SMS01-017-31 080301007-35 120 3.0 | <0 | 3.0
p m———y 08030100732 = 3.0 <30 | 3.0
SMS01-018-51 U80302067-33 13 3.0 <30 | 30
6 SMS01-019-51.01  |P80201007-30° 25 3.0 30 3.0
SMS01-019-51.02 | 30301007-31 17 30 30 30
17 SMS01-025-51-01 | V80301007-28 260 15 34 ]
SMS01025.51.02 _|080301007-29 o 30 > 30
| 8 SMS01-026-51-01  |080301007-26 180 60 17 30




. EPA Metal Survey, San Marcos Residential Area
l IW” ! Sampling Date - Augugt 3, 2001 Method of Analysis - 6010B

l Sample Locations Sample Number Laﬁ ID Number Lead mg/kg Reporting Limit Arsenic mg/ikg Reperting Lm
-.SMSO;:(;i%—jl-OZ 68030|00727 . i 850 ) s T 28 - 30
19 SwsOl0z7.sigr.  OBOTOTH g 60 T Ly T T 50T
SMSO1-027.21.02 08030100725 57 30 14 39
L S R S
i T oMs01-028-51-07 '_033"3'61'60"7'-53"" ) -1{40 [P
. o2 swsonoegsior  BSOOVER a0 80w 0 30
L _SMS01-029-51-02 08030100721 28 3.0 11 3.0
Count 41 41
| Minimum 13 <3.0
Maximum &30 ) 62




SAMPLE LOCATIONS

ISO-CONCENTRATIONS (PPH)

INFERRED ISO-CONCENTRATIONS (PPN)

SAMPLING BOUNDARY

NOTE: THIS IS A DRAFT. DATA HAS NOT BEEN VALIDATED.

LY ' o 4

SEPA:
Environmental Protection Agency

EL PASO COUNTY METALS INVESTIGATION
ARSENIC ISOPLETH MAP FOR
STATIONS EXCEEDING 20 PPM

SAN MARCOS DR.
EL PASO COUNTY, TEXAS
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APPENDIX B

- PHASE IV LABORATORY ANALYTICAL REPORTS



Prete W

Novamber 26, 2002

Mr. Lairy Johnson
El Paso Plant

Dear Mr. Johnson:

Please find attached the analytical results for your scil
samples collected on 10/28/02 through 10/20/02 and received
at the lab on 11/0%5/02. A portion of each sample was
digested in accordance with EPA Method 3050 on 11/21/02
through 11/26/02. Results are reported on a dry weight
basis. Also attached are the QU results.

Jacobi
Sr. Chemist

cc: GRStanga (w/attach.)
Ltangen

BL paacC ING,
ENVIRONAELANT
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ASARCO Incorporated 3422 South 700 West, Salt Lake City, Utah 84119-4191 (801) 262-2450 FAX (801) 2681-2194 ‘:



Lz o z 93

g0T09 ZO-AON-ZT oL wdd TET ')

BOT09 70 AON 77 rra. uwiedd ‘g as

H0109 ZO°AON CT red wdd ot 5y ) TAT-OMET Z0-1D0-0€ 500-ZTZ60TOT

80109 ZO-AON-ZT £ waid 41 NZ

60109 Z0-ACN-Z2 ooy wdd QT =

90102 Z0-AON-ZZ ey wdd ‘0T> €4

#0102 TD-AON-TZ oL wdd ‘00571 34

B0T0S Z0-AON-Z2 reL wdd ‘0T n )

BOLO0Y C0-NUN-ET rry wdd el W

H0109 20-AON-TZ oo wdd ‘g> a2 't

BO109® ZO'AON' ZT ooL wdd “o1> sY ai-DMEI  ZTO-ID0-0f ¥00-ZZTE0ZOT

80102 Z0:AON-ZZ reL wdd 0TI NZ

g01092 Z0-AON T2 oo wdd “oL> as

82709 Z0-AON-ZZ orL weld "z9 ' a4

g0709 CO AON-ZEZ rea wdd TODBZI Za

BOTCY Z0-AON-Z7 rr wdd ‘18 no .

H01Q® LO-AON-TEZ oo wdd 'St ¥ ' '

20708 TO-AON-2Z falard weke! Y a0

40109 £0-AON- €2 (S wdd St sv OT-OHAI  20-ID0-0F E00-ZZ60Z07T
BOTUY EU-AUN-TE ord wudd “FOE NZ

40109 Z0-AON-Z2Z ey udd 07> as

80102 Z0-AON-Z¢ cry ucd T50% -t}

A0T02 20 AON-TT reL wcd MOLELR 32

89C102 20-AON-2Z2 reL wdd ‘Tv9 n2

LEOT02 ZO AON-EZ res wad £z 3

90109 20-AON-ZEZ ooy wdd ‘01 ad

20709 TO-AON-TZ ooL wdd “Ls sY § HL-OMEE CO-dJ0-DE TOD-CEBOTOT
Ta0102 TO-AON-ZZ rry wdd Bt NZ

EQTINY ZD-AON-ZZ £ wdd “oT> . as

20102 TO-AON-ZT £ra wdd LS €d

90103 Z0-AON-ZTT orL wdd "OCTEI 34

€010% ZO-AON-ZZ rrL wdd TTLL fale}

80109 ZD-AON-ZZ ol wdd i 4 hite)
- 90109 C0-AON-ZT rey wdd '1g as

Wotne zo-Aon-zE reL weled ‘6% sV ¥T-OMEL  TO0 JO0-0E T00-TT60T0T

U OUHLEW AEHEATINY,

AN

. TZEOLCT *ON yoaeg
{Al 35¥Bd I¥ 30alaid)
cszd 13
) LEQSTY ¥IVT TYIILATYNY

SLNYLLISNCD "TYINIWNOHIANZ NYQIHEWVY




80109
MO LN
40709
a01037
HLT109
A0109

Hoioe
£0T00
20102
50109
20108
gotee
A0To0S
H50109

80102
50109
an1p9
|otce
80109
0102
gevoe
20102

BI109
gor0e
g5102
20109
20109
8g10%
w9102
SQ10¢

2919%
S0103
goiee
- A0100
moto9

Z0 AON-ZEZ
a0 AQN TE
Nﬂ AON-ZZ
€0-AON-TE
Z0-AON-ZZ
E0-AON-CC

£0 AON Z¢
20 AQN-22Z
Z0-AON-ZZ
CO0-ACN-ZIT
Z0-ACN-ZT
TO-NON-ZE
Z0-AON-Z2
Z0 "AON- €T

C0-AON-Z2
TO-AON-ZZT
L0AON-ZZ
C0-ADN-ZT
Z0-AON-2Z
Z0-A0ON-2Z2
TO-ADN-ZZ
€C-AON-TT

€0-AON-ZE
Z0-ADN-ZZ
CQ-AON-TT
Z0-AON-ZZ
¢0-AON-ZZ
TO“AON-ETZ
CO-AON-ZZ
CO-AON-Z2Z

EO0 AON-TZ
C0-AON-ZZ
TO-AQN-TT
C0-AON-ZZ
Z0-AON-CTT

reL
L
JAAE
fra
relx
roL

el
reL
rnlL
reL
oeL
£reL
orL
ey

oer
res
Len
LoL
CoL
fafat
rra
red

red
rere
oL
reL
reo
o0
LIL
oL

oL
rolL
ron
oL
oL

wdd
wicied
wdd
wdd
wdd
wdd

wdld
wdd

weld
wdd
wAdd
widd

wdd
wdd
udd
wed
wadd
wdd
wdd
wdd

wcd
mad
wdd
wdd
weld
wdd
wdd
wdd

wedd
wdd
wdd
wdd
wdd

‘Tt
To0EET
teer
‘oe
fg>

A1

‘19¢
3 84
"EEE
‘oowgel
LVE
*HT
‘g

"Th

TELE
tot®
A
t00ZEY
'S4
-
‘1z
"85S

“bg
ot

"009Z1
“0f
A
“g>
‘01>

"G5
‘01>
“WE
0061
4]

LZ 30 € 28ug

gd
a4
nd
HI
as

NZ
3s
ad
a3

¥D
ao
Y

NZ
35
ad
a4
no
82
ad
sY

3s
ad
EE]
nn
bl
ao
5Y¥

JT-aMal

dz-oM41

YZ-OMHI

a ZaT-OMEI

13aT-CHAET

20-1D0-0€ 600-ZZ502Z07T

Z0-1J0-0€ BPOO-ZZ6020T

Z0=-1D0-0€ LOD-ZZ60TZQT

Z0-1D0-0F 900-Z2Z60201

Z0-100-0E S00-Z2602071

ZZR0E0T 'ON tdded

(AX 3IS¥HE I¥ 3dafo1qa)
osed 13
L¥0OdEY VING TYOLLATYNY

SLNYLTNSKOD TYINIHUNOHIANT NYO IHEWY




MaTng
801909
Ho109
g901¢9
g27¢9
g0102
0109
HO 109

qauige
20100
gotoe
actoe
|07T02
BOT09
80109
g2102
20109
20105
€0109
a0109
80109
gotee
20108
qo108

gc109
gn10e
g5ins
E010%
B0
q0109
E2709
a0te

LR
Eo-ce

Z0 AON Z2Z
Z0-AON-22Z
C0-AON-ZZ
C0-AON-ZE
Z0-AON-ET
CC-ADN-ZE
7O AON-22
TO-AON-ZT

ZC-NAON-ZC
Z0-AON-22
Z0-AON-ZZ
Z0-AON-TEZ
Z0-AON-22
Z0-NON-ZT
C0-AON-2ZZ
TO-AON-¢cT

€D-AON-ZT
Z0-AON-Z2
Z0-AON-ZT
Z0-ACN-ZZ
Z0-ACN-ZZ
TD ACN-CTT
Z0-NON-EZ
TO AON-TCT

ZO-NON-TT
Z0-AON-ZT
CO-NON-ZE
C0-AON-22
Z0-ADN-CC
Z0-AON-Z22
Z0-AON-€2
Z0-AON-TZ

ZO0-AQON-ZT
70-AON-2C

rey
red
orl
rry
oel
rra
oo
o

rex
Lo
reL
oL
reL
reL
rri
reyL

oo

£
e
oed
oL
oL
reL
rre

rrL
£oL

i ded
wiedd
wdd
wdd
wdd
wdd
medd

wdd

wdd
wdd
udd
wed
wed
wdd
wdd
wcld

weld
udd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
udd
wdd
ndd

wdd
wdd

“1EE
0T
‘Zog
‘DDsEt
‘08%
"gr

“LE

‘6L
‘01>
"0
‘06sE
‘et

"6h
oT>
“LE
‘0060t

‘T
‘g
‘otT

K4
OT®
‘69
00971

T
-G
1T

"91L
0T

LZ 40 v a8ed

as
g4
33
no
Ha
a2
SY

N2
35
ad
34

Ho
as
§Y

Nz
zg

NZ
as
gd
a4
0o
o

SY

Q€ -OWHI

YE-OMHI

3T-OMEI

[afAge) -3¢

0Z-OHEI

z0-LO0-DE ET0-TZEOEZ0T

Z0-1D0-0f ZID-ZZ&D201

T0-ID0-0€ TT0-2260207T

Z0-1D0-0€ 0TO-Z2Z60T0T

Z0~LO0~0E E00-ZZ60ZO0T

el "ON Yyo3eH

(A1 TsvHd I¥ 398foiqg)
UsEd 14
L¥0d3E YWIYd TV ILATYNY

SANYLINSNOD TYLHIWNQYIANT NYII¥IWY




goro9
qan109
20109

aeiee
antne
g0109
80109
sQro?
20102
g0109
80102

HOLCY
|antee
HOi0®
80102
Hatna
qQuies
#0109
anioe

q9103
geiee
o102
g010¢0
gooe

002

EI G
gotoe
s
Tentoe

Z0-A0N-Z2
Z0 ADN-TT
20 AON-ZZ

ZO AON TT

ZO-ADN-ZC

TO- AON-ZZ
Z0-AON-Z2T
ZO-AON-ET
TO ACN-ZZ
Z0ACN-77
€0 -ACQN-ZE

T -AON-Z2
Z0-AON-TT
Z0 -AON-TT
Z0-AON-ZT
€0 -AON-TZ
Z0 ADN-ET
Z0-AON-Z7
CO0-NAON-ZZ

L0-n0R-¢2
ZC-AON-TZ
Z0-AON-ZZ
Z0-AON-ZZ
C0-NON-EZZ
Z0-ACN-22
20 "AON-ZZ
€0 AOKN-ZT

ZO-ACHN-ET
Z0O-AKON-Z7
ZO0-AON-ZZ
ZN-AON-Z2Z
0 ADN-ZZ
T0-AON-EZ
€0-AON-ZT
Z0-AON-ZZ

£orL
el
£eL

rea
reL
fy
roL
oL
L
rer,
oL

IrLn
oL
reL
oeL
reL
roL
oeL
reo

o
ceL
ora
rex
oL
rea
el
reL

reg
rrl
el
Ly
£oL
roL
ey
Ly

wddd
wdd
wdd

wdd
wdd
weitd
wdd
wed
wdd
wdd
wid

wdd -

wdd
wdd
wdd
wdd
wdd
wdd
wddd

wdd
wdd
wdd
wéd
udd
wdd
wdd
wdd

weld
e
wded
wdd
wdd
wdd
wdd
wdd

T8t
Taot

‘OBEY
01>
‘00%L
"CO60T
‘Qsve
‘81
‘6%
bRl

"BE
ot>
"01>
003%C1
‘01>

TS
AT

‘8L
“ot>
“01>
00T
“012
“81
<G>
0T

TSEL
‘01>

'QCOET
‘81t
A ¢
tgs
‘o2

LT 4o ¢ 28ey

uo
ad
S¥

HZ
38
ad
4
na
b}
ad

NZ
as
ad
33
no
- o]
ad
SY

NZ
as
g4
=+ §
na
-]
a3
S5Y

NZ
as
gd
ad

¥
al
5%

ABSs-oMaIr

Y5 -oMd1

HE-DMET

Qe -OWEL

QE-OWHEL

Z20-IJD-0% BID-TZ50T077

T0-ILD0-0€ LI0-ZZS0ZOT

20-1D0-0E STIO0-ZZ60Z0T

20-31D00-0E ST0-ZZ60ZC0T

201000t ¥IO-ZTE60T0T

€LBDCUl FON Yuied

(A1 3SYHd 1¥ 309f01d)
oses 13
LH0GTH ¥ivD TUOTLLTYNY

SENYLTASNOD TUINIWNOUIANT NYOIN3WY




gCT0%
#0102
20109
ECQT09
goroe
80102

qotne
apree
A0T0S
HOT09
adrtce
80iCo
a0109
H010%

g0109
#0109
a0T0g
q0102
80102
40109
20102
£0T09

artose
g9109
gnioe
Bol0Y
"HOLOC
HOL09
Ho109
g0ro02

v

S01L9
"gCro2
|21ce

ZO-AON-GZ
20-AON-§C
Z0-AON-52
Z0-AON-5Z
T0-AON 52
ZO-AON-SF

€02 ADN-§E
TO-NON-5¢
Z0-AON 52
ZO0-AON-S2
Z0-AON-S2Z
Z0-AON-SZ
TO-AON-€E
T0-ADN-6Z

Z0-AON-2Z
Z0-ADN-ZT
TO-AON-ZZ
Z0-AON-TT
Z0-AON ZT
Z0-AON-Z2
TO-AON-EL
70-ADN-Z2

Z0-ACN-ZT
TO-ACN- €2
Z2-AON- T2
Z0-AON-ZT
20-AOM-Z2Z
U AON ZTT
Z0-A0ON ZZ
Z0-AON-TT

Z0-AON-Z72
Z0-A0ON-TT
Z0-AON-22
ZO-AON-ZZ
ZO-AON-2T

rra.
rra
cra
rro
£on
orL

CrL
rrL
oo
el
oL
ey
£ra
oL

orry
ol
oea
rea
oL
reL
Lo
reL

rrL
IrL
oL
rey
oL
cry
rcL
reL

oeL
oL
reL
Lo
oy

weld
wdd
wdd

wdd
wedd

wdd
wdd
wdd
wdd
udd
wdd
wdd
wdd

wdd
wdd
wdd
wdcl
wald
wdd
wdd
wdd

wdd
wicdld
wdd
wrdd
wdd
widd
wdd
wdd

wdd
wdd
mad
ndd
wdd

A
‘o0sTr
LT
4
e

LT

13
‘gte

T00ETT
4
44
‘g
01>

“6¢C
‘nt1>
“or2
“00E0tL
el
‘91
-5
0t

A
‘01>
TLET
00stT
‘TREZ
“91

‘L

“wE

TOLET

Sot>

“001T
00651
ikl

£7J0 G 98ed

‘d
24
a2
¥
a
3

Nz
3s
dd
a4d
no
¥l
as
Sy

NZ
s
9d
EE]

i)
ad
sy

NZ
35
Ed
K]
na
¥d

oY

NZ
3s
8d
ad

AR F

1S -OMET

J5-OMET

05 -DMEL

25-DHET

Z0-LD0-0E TZ0-ZT6OZTOT

Z0-100-08 TZ0-Z2Z60Z07

g0-ID0-0E DZ0-ZER0ZOT

c€0-1D0-0E 610-7.260Z01

20~LD0-0F BTO-TZEDZOT

ZZEOETOT fON UDIEE

{nl HSS¥Hd I¥ 1o8fo34)
osed 13
JHOdTE YIVA TYOTLATYNY

SINYITNSNCD TYLNAWNOMTIANT NYDT¥IWY




20109
g0109
ae10°
Botog
acros
ac1o02
20100
80103

50199
so100
g9010¢
asTn?
a0
20102
gotoe
A0109
20fes
asne
BoiCe
Ra109
30102
0109
50109
83102

goiog
49109
s01icy
~gC100
gC102
20109
SLI0R
6103

- 0103
TE0102

70 AON-SZ
ZC 'AON-GZ
20 -AOR-52
C0-AON-GZ
20 AON-SEZ
Z0-AON-5T
Z0-AON-SZ
CO-AUN-SZ

L0 AON 8T
20 AON GEZ
Z0-AQN-ST
20 AON ST
Z0-NCN-G7
0 ACN-SZ
20 ADN-ST
T0 nON-sée

€0 NAON-S¢
TO-AON 6T
£0 ADN-5€
20 ACN €2
Z0-AON-SZ
Z0-ADN-ST
Z0-ADN-67
¢O0-NON-ST

Z0-AON-ST
20-AON-&Z
€0-AON-ST
20 AON-5Z
Z0-AON-S2
Z0-NAON-52
Z0-AON-52
20-AON-SE

CO-AON-ST
¢0-AON-SZ

ord
ora
rra
res

rea

el
reL
oL

rra
£oL
ora,
oL
oL
oL
reL
reL

e
oeL
oee
[y
rra
el
oed
it

ey
oeL
rer
rex
LLL
rrL
oey
oo

reL
ey

wcd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd

Y
01>
R
00601
A4
BT
‘g
01>

Lz
oI
CEGE
"00SET
417
91

‘LE

"666
ot
‘ozot
T00SIT
0ttt
‘91
LG
T

LS
0t
‘188
"00TET
“0€zT
L%
‘o
‘00T

To1>

Lz 1o L #8ed

NZ
s
ad
ad
no

Qao
sY

NZ
as
84
gd
no
pel
ad
sY

Nz
35
8d
ad
no
Ha
aos
sY

NZ

as
a4

34
nd
Ha
aon
Y

NZ
as

aw-DHEI

JE-DMA1

H%-DMEI

ME-OMHI

z3S-OMET

Z20-100-0€E 9Z0-2Z60201

TO-LD0-0€ SZ0-~ZZEOZOT

20-100-~0€ ¥ZD-ZZ60ZO71

TO-ID0-0€ £Z0-2Z60ZOM

TO-LIO-0E ZLO-EZZS0201

CLE0T0T ON Yoavd

(Al 35¥E4 1y 1oelfoag)
used 149
LE0dTF YIVA TYDILATYNY

SLNY.L HISNGD TYINTWNCEIANG NYO ININY




#0109
"H0T09
0102

BO102
A0109
E0129
40109
]ot109
aotos
0108
gotoy

80102
2109
goice
gotog
29108
20102
g0109
geige

B0
get02
AQ10¢
201022
EQTO®
go1092
go10¢
q010¢9

80109
a21089
BLIOA
E2109

« 8
@r:09

70 AON-5Z
20 AON-5Z
€0 AON-SZ

Z0-AON-SZ
20 AON-5Z
Z0 AON SZ
T0 ACN-5Z
70 AON-6Z
€0 -AON-SZ
Z0 AON-ST
20 AON-SZ

Z0-AON-5Z
€0 AON-ST
Z0-ACN-€Z
C0 ADN-SZ
Z0-ADN-SZ
L0 ACN-sC
20-hON-52
CO-NON-ST

20-AON-52
ZC-AON ST
Z0-AON-52
20 AON-ST
Z0 ACON-ST
E0 ACN SE
20 AON-SZ
€2 nON-SE

TO:ADN-SZ
ZD-AON-GZ
TO"NON-SZ
Z0"AON-S2
L0-AUN-SE
C0-ADN-ST
€0 AON-ST
£0 AOM-GZ

rey
rea,
reL

L0L
rnL
rcL
oL
reL
crL
oo
reL

reL
rrL
orL
rrl
orl
rry
oeg
rr

res
reL
rrea
£o5
rey,
res
rew
or

weid
weled
wdd

wdd
wdd
wdd
wedd
udd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
udd
wdd

udd
wdd
wdd
wdd
wdd
wdd
wiedi
wdd

weid
wid
wdd
wdd
wdd
wdd
wdd
wdd

re
g
toeg

‘081
01>
108
“00ErT
‘ozaL
-a1

=13

"65¢

01>

-"9%9

‘o099t
“¥09

el A

017

Lz jo g ofeg

ua
ad
svY

dd
34

¥
]
5V

ATT~SHY

OTL~5HE

d11-SHd

¥11-SHE

TF-OHEI

Z0-I30-0f TE0-ZZ50Z07T

20-1D0-0f 0E0-EZTE0Z0T

Z0-I12C-0f 6Z0-2Z60T0T

Z0-120-0E B8Z0-2€60201

¢0-100-0% LEZO-ZT60T01

7750207 1ON 127eg

(Al 3svdd 18 193l01d)
osed 13
INO4EY VLIVO TVRLLATYNY

SINVYLINSNOD TVLNIMNOYIANT NYOIYIWY




LTJ0 6 a8ed

BCIQ? ZO AON-GZ n.m.h. wdd of g4d
HOID® 70 AON-GT reL reaicd “O0TRI ad
40108 20 AON-GZ ooL ueld ‘Sk ns
qUIDES £0-ADN-52 ory wdd 61 G
ECIN9 £0-AON-52 oeL wld -1 ]
80109 70 AON-6T neL wdd L1 s¥ a DIT-S5HE  Z0-ID0-0€ 5€0-ZZ60%07T
201ne ZO-AON-GZ rry wdd 317 KZ
S010% €0 AON-SE L wdd 'oT> : 3s
80102 Z0-AON-5Z oo wdd -1 ad
0ICE 20 AON-GZ oeL wdd *00LTT kL]
90192 Z0-AON-52 falaiA wedd ‘ot no
anToe To-AON-SZ res wdd CteT E el
S0109 20-AON-ST oL wdd - a
HO10¢ £0 AON §Z reL wdd ‘€1 SY OIT-5HA 20-100-0€ FEO-ZZEDZOT
40109 ZO-AON-€Z oes wdd -1 NZ
807102 ZTO-ADN-S2 sy wdd 01> . s
0109 Z0 ADN-GZ o8l wdd 'or> ad
20709 Z0-AON-5¢ [N wdd ‘p0E2T a4
20109 Z0-AON-6Z reL wdd ore no
20103 Z0-AON-52 ory wdd B &5 %]
23122 Z0-AON-GT oy wcd - as
Z0-AON-G2Z rra wdd 01> sY S1Y-SHa 20-120-0¢ E£€0-226070T
20-ADN-GZ oL wdd ‘0et NZ
ZO-AON-ST ora wdd S s
ZOCAON-GZ oL wdd T6TT ad
EUAON-ST Iry wdd ‘00681 33
Z0-AON-GZ crL wdd THLT na
ZO0-AON-ST e wdd K4 30
ZO-AON-EZ £ra wdd LT P
TO-AON-5T orL wdd & - 5Y ETT-SHA  20-1D0-0€ ZE0-2TE0Z01
0107 20 AON-5C Jyakd wdd _ TELT NZ
0127 ZO-AON 5T fuful A wdd 0T 38
EOT09 I0-AON-5Z reL wdd 11 ad
- ADIO2 EO-AON-5 orL wdd ‘epEst a4
TE0109 Z0-AON-5T £eL wdd ‘gte ns gri-SHE  Z0-ID0-0E TE0-2260207
" GOHM1EW OSZATRNY

SR

ZZ50Z071 ‘ON 4dIEE
(Al 3svHA [¥ 3oefovag)
oszd 1a
LEO4EE VING TYIILATYNY

SLNYLINSNCD TYINIWNOMIANT NYIIHSWY




gotoe
a0102
BoLO?
#010¢
20008
Hg0108
BQLQ2
5192

20109
RO102
gotoe
ge102
H0109
a0109
80102
90102
BOTO?
a0T0e

E0LD2
50109
aetoy
go10¢
820102

82109

anta=

LO-AUN" 8¢
ZO-ACN-GZ
CO-AON-SZ
ZD-AON-€2
T0-AON-9Z
Z0-AON-62
20-A0ON-S2
Z0-AON-5T

CO-AON'SE
ZO-ADN- ST
T0-NON-5Z
Z0-AON-E2
TC-AON-SZ
Z0-AON-5Z
Z0-AON-5Z
CO-AON-ST

L0-AON-&E
Z20-AQN-GE
€0- AUN-5T
Z0-AON-5Z
CU-ACN-5C
20-A0N-CZ
Z0-AON-SZ
Z0-AON-ST

£0 AQN SE
Z0-AON &2
0 ADR ST
Z0-AON &7
Z0-AON-SZ
TO-AON-€2
ZO-AQN" &€
ZS-AON- &2

Z0-ADN-GZ
TO0-AON-52

el
rex
oeL
rrL
el
oL
oeL
LoeL

faigh 8
oL
rrL
rra
i

[ it S

rra

e
oL
L
roL
L04
£oLn
rrtL
el

oL
reL
rcL
rrL
reL
rer
J ¥y

[

Lol
rea

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdc
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd

weid

‘8L
‘Qt>
‘at>
‘ooveT
thed
wt
g
e

LE
‘OT>

000t
41
4
e
K13

-k
‘ot>

LT40 0] 28ed

NZ
as
ad
a3

2883

N7
3s
ad
ad

-]
ao
sy

NZ
as
fid
a4

(e}
ao
sy

NZ
ag
84
33
no
4o
ao

NZ
a5

J-6ET43

g-5e1da

W-SE143

HIT-SHE

4 UTl-5HE

Z0-1D0+6C GE0-ZZE020T

Z0-130-6Z BE0-ET60TC1

Z0-IO0-6T LEO-ZT60T01

20~ED0-0E 9E0-ZZ60Z07

€0-L00-0f SE0-TZT60Z0T

IT60207T PN 43R

(Al 3S¥HE IM 20alfoigd)
osed 13
103N YIVO TYIILATENY

SLAYLINSHOD TYINTANOHIANG NYD THAWY



,'1

getog
HOL09
H/OLR2

goloe
H0102
80102
arico
anrio9
HN102
g010°
20109

acioo
go10e
ao010e
A0T00
gan1os
grina
gofes
garne

oo

i R ]

1D
D

@ m € m o om
DD Og D
[ i

90 O

D W0 W0 0O

RN~ =

=]
o e e s e
i

=]

I WD W g g
L=NE- I
a2

w

Z0-AON- 5T
20 AON SE
20 AON 62

20 AON-5Z
Z0-NAON-SZ
Z0-AON-SE
Z0-AON-S7
£0 AON-ST
Z0 AON- &2
Z0-AON' SZ
T0-ADN-5Z

20 AON-ST
O -AON ST
EC-NON-ST
ZO-AON-&Z
TO-AON-SC
€0-AON-§T
£0 AUN-GT
0 AON &2

Z0-AON-SZ
T0-AON-SEZ
Z0-ACN ST
TJI-AON-SZ
TO0-AON ST
Z0-AON-SZ
Z0-AON-5E
Z0-ADN-SZ

Z0-AON-9Z

Z0 AON-ST
TOCAON 92
20 AUN-YE
Z0-AON-§2
0 -ADN-ST
zO-AON-DZ
TO-AON-9Z

ora
el
reL

oL
reL
Lrrn
i
LrL
4 8
oL

B Yats

wdd
uidd
weld

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
weld
udd
ucd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
weld
wdd
wdd
wdc
wdd
wdd

LTJO 01 38eg

rE ) [
‘g ad
‘eE sY
“16 NZ
01> as
“BIL gd
“0£96 a3
¥ na
51 U
6> as,
st sy
59 NZ
‘o> a8
“E0T ad
“01€9 34
LS na
tz ChY
“g> as
0T sY
01T NZ
eI as
OstT ad
0956 2

“ELT ro
A U
9 a2
"9t o
"s¢ NZ
01> as
01> ad
08917 ad
01> o
ET w0
-k as
TE S -1

1a-£ET4E

D-€f147

A-f£143

¥-EET43

Q-58T1dd

Z0-1D0-8Z ¥¥0-ZZ60Z0T

.Z0-1D20-8Z EP0-ZTZE0Z0T

Zo-JO0-8¢ Zr0-ZZE0Z01

29-1D0-8Z TEO-ZZEOZD'T

Z0-100-6Z 0%0-Z260Z01

UCHIGW QYZATNY

AL

LZH0C0"l *ON UoIEHE

(AZ dSvHe¢ 1¥ 1oafoid)
vswd 13
1H043Y¥ Yi¥A TYOILATYNY

SANTLUISNOD TYLNIAWNOEIANA NYDINIWY

e



80109
80109
aniuy
EQTDY
80109
getog

ga102
20109
|ILCY
80709
HU109
40102
qc10e
HOTOP

g0iog
g0108
B0t0%
g0102
E0TD9
8o102
HO109
aoros

aotos
go1ce
20Ice
enroe
20109
20108
g0108
a0102

0109

60109

gotee
v 90108
80709
H

0 -ADN-ST
20 AON G2
C0-AON-57
Z0-AON- 32
20 -AON-SZ
CO0-ACN-5Z

ZO-NON-5Z
Z0 AON-S2Z2
ZO-AON <2
Z0-AON-5T
TO-AON-S2
Z0-ADR ST
20-AON-ST
26 NON-5Z

C0-NAON-5T
Z0-AON-G8Z
€¢0-AON -52
ZO-ADN-ST
Z0-ADN-52Z
20 AON ST
C0-ACON-SF
22 °AON"SZ

TO-AON-SE
Z0-AON-SZ
TO-AON ST
Z0-AON &Z
TO-AON" 5T
CO-ADN-SZ
CO-ADN-52
CC-ADN-ST

TU0-AON-5T
20-AON-ST
TO-AQN-ST
ZO-ADN-ST
2O NAON' ST

ey
orL
reL
L£LL
L
oL

oL
oo
oeL
e

B Y

oo
roa
ol

Ry

£L0L
rrL
rrlL
reL
rey
oL
orL

reL
reL
[N A
Jainth
oL
e
[ A
oeL

rea
res

Lo
red

wdd
weded
weld
wdd
wdd
wadd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wed
wdd
wdd
wdd
uidd

weld
wdd

wdd
wdd
wdd
wdd
wdd
wdc
wdd
wdd

wdd
udd
udd
wdd
udd

T0ERTZ
T0091l
T0ZLT

‘08
ate

LT
0tz
Q1>
"OLEE
0T
24
5>

“eti
ot
“o1>
“090F
0L

.
0T>

"EET
'or>
‘T6T
“Qoout
‘0BT

7
4

"BE

ARt
“g1>
“oet
"00€QT
“06

LT IO Z[ @8eq

ge

ns
A0
ao
sY

Nz
as
€d
g4
na
¥
ad
5Y

NZ
as
ad
34

-]
an

g8
ad
a4

¥ZT-SHE

4-teTda

A-EETJI

a ¢g-£e1dd

a-£e133

T0-1D0-0€ 8%0-TZEOZOT

Z0-ID0-82 L¥0-ZZ6020T

Z0-1D0~8Z 9%¥0~ZTZTE0TOT

20-1DC-8% SPO~ZT60Z01

20-120-82 ¥F0-2ZZE0201

TEBOTOT ON YOIER

(AT 3S¥H4 1d 3z=afoag)
osgd I3
Luvddy ¥IY¥O TYIILATHNY

SLNWLINSNOD "IYLNAMNOYIANI NVOIN3IWY




1

Ac10%
0109
q0109
€0109
90102
HOTCS
801ce
antes

f251ce
an1o2
B0109
40102
gotoe
BOTO2
a010e
Antos

20708
s0T02
q0102
H5010S
gcree
q0rce
20709
gnree

Jo10%
gnige
qning
TAt02
q21e9
cr08
g2109
g0109

0109
EOTD?

70 AON SZ
£0 AON-5Z
20- AON-5Z
20-AON-57
Z0-AON-5T
TD-ACN-ST
£0-AON-SZ
Z0-NON-62

Z0-AON-E2
Z0-ADN-SZ
Z0-ADN-52Z
0 ADN-SZ
Z0-AON-ST
Z0-ADON-SZ
20-ACHN-ST
€0 NON ST

TO-AON-52
TO-AUN-SZ
TO ACN-SE
€U-AON-62
Z0-AON-SE
20 -AOQN-62
TO-AON-SZ
TO-ADN-SZ

T AON-ST
Z0-ACN-SZ
Z0-NON-ST
T0-NAON-ST
Z0-AON-§2
ZO-AON-SZ
Z0-AOK-52
Z0-AON-GT

Z0-AON-SZ
ZO0-AON-5T

weld

wdd
wdd
wdd

wdd
wde
wdd
wdd
wed
wed
wdd
wdd

wdd
wdd
wedd
wirfd
wdd
undd
wdd
wdd

wdd

wdd.

wed
wdd
wdd
wdd
wdd
wdd

weld
weld

“o8¢t
ot
‘6ScL
‘OOFTT
‘865

“St
‘12

‘82
‘ot>
"B
"0f0g
"ot
TET
5>
e

TRYE
et
"EES
‘pozot
“TLS
“s1
"6l
‘TL

-1 44
0T
1A
‘O00LET
“LEb
Ll

‘9

i -1h

TOBTT
o>

LTJO £| 98eq

g4

¥-9t143

arY-GHA

OTI-SEH

HZ1-cHE

WTT-SHE

Z0-1D0-6Z ZS0-ZZE0ZDT

20-ID0-0€ 150-2Z602071

Z0-1D0-~0E 0SO-TZE0EO0T

Z0-100-0¢ 650-Z2502Z07

Z0-1D0-0E BY0-ZZEOZOT

£

CE60TOT *ON YI3E"

(Al dsvHa 18 asefoiq)
osed 13
I¥Od3IE VINC 1Y) ILLATYNY

SINYLINSNOD TYLNIWNOEIANT NYOINIWY




90102
A0108
aoto®

#0109
20729
€0T02
80109
20109
80108
dgo0ro0g
|9109

HO 09
20109
80109
aoiee
80109
gotos
anioz
#0108

£0T09
s0102
HOTOS
g0t10¢
goros
Hotoe
22102
go102

" 20109
“g30100
90102
20109
spug
gatoe

~ 50109
~A0T09
'

ZO0-ADN-ST
0 AON-ST
Z0-AON-S&

20 AON-SZ
TO-AON-5T
20 AON-5Z
Z0-AON-5T
20-ACON-SZ
€2-AON-SZ
Z0 AON-5T
Z0-AON-SZ

£0-AON 'EZ
Z0 AON-ST
0 ~ADN- 67
TO-AON-ST
ZC-AON-SZ
Z0'AON-ST
Z0 AON-S5T
Z0-AON-SC

TO-AUN-SZ
Z0-AON-5Z
TO-ACN-G9Z
TD-AON-SE
Z0-AON- 47
T0-AON-SZ
ZO-AON-5Z
ZO0-NAON-SE

TO-ADN-ST
Z0=ADN-SZ
CC-ADN-ST
TC-AON-SZ
Z0-AON-SE
T0-AON-5E
Z0=-NON-SZ
ZO-AON-SE

reL
oro
fids i

el

reL
rra
rea
rex

oL
ooL
o
rcyL
reL
reL
oL
Lk

o
roL
red
[ A
rri
oey
ora
Lo

ucd
tweld
udd

wdd
wdd
weld

wdd
wdd

wdd

wdd

udd
wdc
wdd
wdd
wdd
wcld
wdd
wdd

wdd

weid
wdd
wdd
wdd
wdd
wdd

wdd
wdé
wdd

4
5>
01>

L
'oT>
‘g€
‘CREE
o}
14
6>
‘ot

‘LB
‘or>
TPt
"OFg9

‘1z
g
0T

ALY
0T
taet
‘0103
ove
‘8T

“LZ

)
01>
AERT
"0ELL
A
gl | 3
et

"ET

LT 30 bl 2Bed

ad
s¥Y

nz
s
ad
o

888

H

NZ

ad
aq
na
D
ao
5Y

T3-9ET4T

I-2€1d3

g-5£1da

D-9£1dd

g-9£141

Z20-1D0-62 L50-TTS50TOT

20-1D0-6T 9SO-LZE0TOT

20-J130-6Z S50-ZE60201

20-1D0-6€ ¥SO-ZTE0ZOT

Z0-120-62 E£50-¥TE0TOT

2Z60Z0T ON UOlkd

(Al 3SYH4 I¥ 30efoxg)
veied T3
LACd3d Wied TYOTLATYNY

SLNNLINSNOD INLNIWNOYIANT NYOIHIWY




g0109
g0102
g0102
M
#@0T10%
g0102

ACTO3
#0108
a0102
BO1C?
20109
g01029
€0109
80109

E0t0¢
goTos
#0109
ari02
0109
aeioe
g e
20109

gutoe
20109
Zo10e
as109
F0t08
e
an1o9
40109

garire
gores
22109
s J07CT
ﬂmodom

€0 ACN-SZ
Z0°AON-SZ
Z0 AON-ST
Z0-AON-52
0 AON- 5T
Z0-ADN-SZ

¢0-AOM-GZ
¢U-AON-SEZ
ZO0-AON-ST
20-AON-SE
20 AON-ST
Z0-AON-SC
TO-AON-ST
20" AON-5T

TD*AON-SE
<0 NON-SZ
ZO0-AON-52
Z0-ADN-SZ
ZTO-ADN- ST
Z0-AON-S7
ZC-ADN-ST
Z0-AON-SZ

20-AON-SZ

Z0-AON-S¢
Z0-AON-S5Z
TO-AON-S5T
Z0-ACN-52
€0-ACN-ST
ZJ-AON-58

Z0-AON-52

Z0-AON-ST
Z0-AON-SE
20-AON-SZ
Z0-AON-ST
ZO-NON-SZ

Adn
NHdn
Hdn
MNAA
Adn
MaA

rra
oL
oL
orL
oL
IrL
£l
ooL

L
reL

ooy’

o
rres
ora
red
Falana

red
ey
L0L
oL
oL
LrCL
reL
oeL

oL
orL
orL
rL
ors

wdd
wdd
wdd
wdd
wdd
wdd

wed
weld
wdd
wdd
wdd
wdd
wdd

wdd
urdd
wdd
mdd
wdd
wdd
wad
wed

wdd
wdd
wdd
wdd
wdd

‘azz
0SvE
NBT
st
Sk
14 4

TELT
L
TART
10008
TEY
*&1
‘0¥
‘CE

‘LSt
5T
X 44
orEs
661
‘se
"9z
13

"9t
0T
QT
“QOLF
C1>
‘9t
‘e
Tot2

gL
‘ats
ot>
"0B6E
“Ot?

Lzjo 5| 2%y

Ed

33
no
H
as

=44

NZ
3s
Ed
33

¥3
cQ
SY

NZ
as
a4
34
no

D= LETMIW

H-LETHM

W= LETMM

a zd-9Erds

14-9€1a3

Z0-1LD0=-8Z 190-ZZ260Z0"1

Z0-1D0-82 D90-EE60ZOT

20-1200-8Z 650-ZZ60C01

TO0-1D0-6Z 950-226020%

20-LD0-6C LS0-TT60E01

ZZ60I077 *ON YoIeg

(Al I5YHd I 399l0ad)
csed (3
LYOdEN VINA TYDILATYNY

SLNWLTASNOD TVINAWNOEIANT NYOTHIWY




go0io2
40102
g0108

JEQTO®

.

dqoteg
20108
g0102
g0102

aontne
g3702
S0109
80109
90109
q0109
antes
B0T09

#0102
g0102
80109
aoros
anTong
goteg
gotoe
HO.C2

o108
q0702
g0i02
50109

-

-

"0T0Q
Bot0Y
89102
q0109

20103

LHOTOO

Z0-AON 5T
TO AON-5Z
Z0-AON-SZ
E0-AON-5T
Z0-AON-52
Z0-ACN-5T
Z0-AON-ST
€0"AON-SZ

Z0-AON SE
L0 -AON-:Z
Z0-ADN-5Z
TO-AON-5T
ZO0-AON-ST
20 -AON-5Z
€0 ADON-ST
€0 -AON-5Z

ZO-AON-GZ
TO-AON-S5EZ
Z0-AON-52
€0 AUN-5Z
ZI-AON-ST
E0-NON-5Z

T0-AON-SZ |

Z0-AON-SC

Z0-AON-SZ
CO-ADN-ST
ZC-ADN-ST
€0-NON-5¢
Z0-AON-5Z
LO-NAON-ST
20-AON-SZ
£0-NON-SE

Z0-NON-SZ
Z0-AON-SET

HeA
dda
AHdAa
NdA
Ada
Han
Hdn
Hdn

HIA
Ada
HdA
qdA
Adn
MdAA
HdAa
HAA

NdA
Adn
¥aAa
Nda
ASA
AdA
ddA
Hda

Mda
HdA
HdA
AdA
HdA
Ada
Aahn
Heén

ddA
Adn

weicl
wdd
wdd
wdd
wdd
wedd
wdd
wdd

wdd
wdd
wdd
wndd
wdd
wdd
udd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
ludd
mdd

wdd
wdd
wdd
wdd
udd
wéd
udd
wdd

wdd
weid

LTI09] 28y

L9 NZ
0r> as
9% ad
74 &¢ EES
<z no
oz ¥
‘5> ad
13 SY
S8 NZ
‘0T 3s
181 =4
00ezL KE|
LS o
44 k)
8> a2
zr sy
PEL NZ
‘ot> as
tOL a4
00tTeT &3
£zS n
4 0
zt ao
e sY
LET NZ
51 - a5
81 ad
FEETS ad
vT fale]
19 D
0z a>
01> sY
152 Nz
QET ae

Q z1d-5eldd

TTE~5ETdd

TV-SE(dd

a-LE MR

D-LETMH

E0-1D0-62 §90-ZIE0ZOT

Z0-100-6€ ¥90-2ZZR0OZOT

20-ID0-6Z £90-ZZ60Z0'T

Z0-120-82 290-~7260Z01

_T0-ID0-8T T20-TZE0TO0T

TTE0EZOT -ON Y23eg

(Al 3SVHd 1Y 30eloxg)
) osed 13
1H0d3Y YILYA TYIIIRATYNG

SINYL INSNOD TYLNAWNOYIANT NYDIATWY




-

T

actoe
HOTD®
BO109

80108
a0T08
gorne
qolrce
20708
g010%
antone
20108

JeLoe
40103
BCIN?
ge109
g0T0®
goros
anine
80109

g0108
a07ce
50109
0109
#0709
g0109
gC102
q90102

20109
"g0109
20109
S2T09
a0{ge2
0109
BCI0G
B2o0t09

CO-AON-ST
Z0-AON sZ
£0 AUN-3T

20 ACN-ST
Z2-AON- 52
Z0-AON-S2
€0-AON-ST
Z0-AON-€2Z
CO-AON-SZ
TO-AON-GZ
£0-AOH-SZ

20 AON-8Z
Z0-AON-ST
T0-AON-S7

20 AON-SL

Z0-AON-SZ
CO AON-5L
Z0-AON-SZT
Z0-NON-S¢

ZO“AON-LT
Z0-ADN-SZ
TO0-ADN-SZ
TO-AON-52
Z0-AON-SZ
CO0 NON-ST
20-AON-GZ
CO-AON-SZ

TO-AON-ST
Z0-AON- 52
C0-ACN-ST
20-ACN- 5T
Z0-AON-5Z
Z3-AOHN- 52
Z0-A0N-5Z
TO0-AON-SE

3aA
HAA
XdA

HAdA
Hdn
Hda
MdAa
MdA
HdA
Mdn
Ada

HdA
AEn
MdA
Ada
HdA
ddAa
Hqdn
dda

HdA
HaA
HaA
Hqda
Nan
Hdh
NEA
Ada

AdA
xdA
Hda
Hdaa

©Ada

Han
MdA
MAA

wdd
welid

wedd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

‘wdd

weded
udd
wdd
wdd
udd
wdd
wdd

wdd
wdd
wedd
wdd
wudd
wdd
wdd
wdd

k4
cg»
€9

EvT
ars
[4-14
O0LET
gLe

5%

Let
N E
T1€
Q0ETT
1vE
1z

of

2st
“oT>
TET
pees
652
6z

6T

582
"ot

EEV

aoLet

cor

(X4

ST

®9

LTHo L| 9Fed

gd
23
no
¥

SY

N2
3s
8d
aa

2
ao

a-pETAH

D-FETMMH

- FETMI

¥ FE 1MW

I2-5E1d3

Z0-LJ0O-6Z 0LO-ZZEDTOT

20-IJ0-57 &90-2Z607071

Z0-120-6% B890-ZTE0Z0T

ZD-1D0-6T L30-ZTZE0Z0DT

€0-1J0-6% 850-Zr60Z0T

ZZ60T0T "ON UDAFH

(Al 3SYH4 T 10aloig)
oses 13
LHO4EY Yivd TYDIILATYNY

SLNYITNSKNOD TYINIWNOWIANE NYD ININY




€0109
90109
20109
60109
a0T0®
g0102

gotog
Hqotoe
BOTCS
g01ce
g0:09
80109
80109
gores

q0109
40109
ao0t09
#0109
acto
g0109
0109
E010%

80102
a0109
80102
g010%
20109
g0108
-gotes
dotoe

€0109
BOTO®
q0T09
ﬂqucm
» 80109

ZO-AON-5Z
Z0-AON-5E
ZO-AON-SZ
Z0 - AON-5Z
T0 ACN-ST
Z0-AON-G2

Z0-AON-5Z
Z0-AON-G2Z
Z0 -AOH-ST
70 AON-SZ
z0-AON-SZ
70-AON-5Z
Z0-AON-ST
Z0-AON-5Z

TC-ADN-5T
ZC*AON- ST
€0 AON-S5T
C0-AON-58E%
CO-AON-5T
Z0-AON-SZ
Z0-AON-SZ
Z0-AON-ST

Z0-AON-5Z
ZO-ACN-5E
Z0 ACN 5T
Z0-AON-SZ
20 AON-5T
0 AON-SZ
TO-NAON-5¢C
Z0-AON-52

ZO-AON-5Z
€0 AON-SE
Z0-AON-5T
Z20-AON-5E
ZO-AON-5%

Ada
Hdn,
AdA

HdA

HdA
HdA

NdA
MdA
AdA
HAA
AdA
AdA
AdA
Haa

HdA
Adha
Nda
Ndn
AdA
MdA

-AdA

HaA

%dA
AdA
AdA
Hdh
Adn
MAn
Hdn
HdA

Han
Adn

Maa
NdA

wdd
weld
wdd
wdd

wdd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wedd
wdd

L2 30 81 98eg

[ 424 Hd .
iR 34-1 a4
BlZ na
BZ o]
ve co
134 sY
oLT NZ
Zb clc]
(] 54 84
0tEs8 a4
‘Let o)
IE Ul
£k a0
VE sY
LE NZ
at> 38
oy dd
0518 dd
LE nd
zz a0
S L ad
11 sY
9Lt NZ
‘1> 35
TEL B84
oozt a3
66C no
LT ke )
9 an
cv s¥Y
[As} 3 . NZ
DT> a5
ory Ha
aorry 24
£Qc no

€-BE LMK

Y-8ZTHMH

J-PETMK

J-FPETHW

d-FE TN

T0-LJ0-6C PLO-EZT60TOT

Z0-LO0-6Z nho-ﬂmmnmoq

Z0-JID0-6Z ZLO-ZZROZOT

TO-120-62 TLO-ZZ60ZOT

20-1D00-62% 0L0-ZZE0Z0T

TTEOEOT ON YoIREg
(Al ZSWHd I¥ 108(2ag)
.Ounn 3
YOIy WLV VD ILATYNY

SANYLINSNOD TRLNIWNOUIANT NYO IUIWY




b

AQI09
gOLa2
g010¢
80109
Q50109
H0109
HO108
|0T08

80108
HOECOY
aotce’
€0709
g0109
20109
80103
gelos

80109
@010
gc102
80109
gotos
entoe
[-00 ] $ud-]
HOTN®S

. HA0TO%
A0102
gotos

» BOTOS
a0Ine
90109
H210&
BOTOS

t

- 80109
rdotes

20 AON-GZ
CO-AON-SC
Z0-AON-52
Z0-ACN-5T
ZO-AON-ST
Z0-ACN-GF
TO-AON-ST
Z0-AON-§2

Z0-NAON-§2
TO-NAON-SZ
Z0-AON-SZ
Z0-AON-SZ
Z0-AON-ST
Z0-AON- &2
TO-ADN-SZ
T0-ADN-S2

C0-AON-92
20-AON-92
S0-AOH-22
Z0-AON-97
EO~AON-9F
ZO-AON-92
TO-AON-92
ZO-AON-BZ

ZO-ACN-GE
€0~ [CN- %%
23-AON- 6T
TI-NUN-S¢C
TI-AON-6Z
TO-NAON-S¢
Zd-AON-82
ZO-nON-S¢

TO0-AON-§Z
Z0-NON-G2

HdA
AAA
AdAa
HdaA
HdA
HAA
Hdn
A
AdA

nda
NAA

" MaA

Ada
MdA
Hda
Mda

Hd A
Ada
Adn
AdA
J3an
¥an
Adi
¥dAa

NdA
Adh

Hda
HdA
Adn
AdA
ddA

Hda
Adha

wefd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
ndd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd
wdd
wdd
wdd
wdd
wdd
wdd

wdd
wdd

6LE
o>
585
0Z69
g98
gt

et
‘erts

LZJo 61 9F2d

NZ
s
ad
23

¥O
c2
s¥Y

NZ
3s

ad

no
Rl

sY

NZ
as
ad
ag

-te)
ao
sY

NZ
s
B4

no
i)
ao

NZ
35

a Zoe1-SHE

10ET~6HE

HET-5HA

YET-SHE

H-8ZTMW

Z0-1D0-0E 3LO0-ZZE0ZOT

Z0-1D0-0E LLO-ZIZE0ZTOT

Z0-1D0-0E 9L0-ZTH0Z0T

T0-I1J0-0€ SLO-ZZ8CE0T

Z0-1D0~62Z ¥L0-TZEOTDT

ZZ60Z0T (ON HDJIeY

(AL ISwWHa 1y 1093lo13)
oeed 13

LE04IY WIVQ TYOITLATVHY

SIMYLITNSNOD TYLMNEWNOMIANG NYDIUIWV




-
-

»

H0109
g0102
70109
H0T09
g0102
qe102
AGT10%
Hat109

50109

BO1D9
0109
BHO109
HOT0S
g0102
20108
g0t09

Boice
#0102
ae1ase
80109
FOTOR
go109
0109
goioe

ooz
40109
#0108
22109
g0102
qoine
EQTD9

~£0T02

Z0-ACN-SZ
T0-ADR-SE
CC-AON-S5C
Z0-AON-GZ
Z0-NON- ST
Z0-AON-GZ
Z0-AON-5C
Z0-AON- G2

Z0-AON-SZ
Z0-ACN-GT
ZO-ACN-5T
Z0-AON-5Z
Z0-A0N-52
ZD-ACN-ST
TO-AON-52
Z0-AON-5Z

ZO-AON: S¥
Z0-AON-ST
ZO-AON-SZ
TO-ADH-5¢
ZC-AON-S2
€0-NAON-5Z
ZO-AON-5T
Z0-AON-SZ

¢0-AON-SZ
20-AON-5E
Z0-AON-GZ
ZO-AON-ST
C0-AON-S7
CO-ADON-S5Z
Z0-AON-GZ
Z0-AON-ST

ndA
RdA
AdA
MdA
AdA
HdA
HeA
MEA

Acdhy
NdA
PdA
¥dAa
Han
MdAn
Hdn
NdA

MaA
Ada
HdA
qdA
HdA
Hda
Hda
AdA

AdA

AdA
¥an
PETY
Adn
MaA
¥da

wdd
wdd
wdd
wdd
wed
wdd
wdd
wdd

weld
wdd
wdd
wdd

wdd
wdd
wdd

wdd
wdd
wdd
wdd
udd

wdd
wdd
wdd
wdd

SE
QT>
‘nr>

JUOETL
RAtd

g1’
HES
-

559
“0i>

Qo1

LT

61
‘gs
‘g1

4]
‘ot
9L
00z:Y
TE1
g1
5>

z1

55
i g

00S81

sl

5T
fgs
0T

LE 10 07 9Fed

NZ
as
ad
23

L)
[ife)
SsY

NZ
as
€d
34
no
¥
an "
sY

NZ
as
dd
adg

¥
ad
SY

NZ
as
ad
a4
¥o

sY

JET-SHE

HET1-SHE

QEI-5HE

Z0-1D0-0f TBO-TTEOTOL

Z0-1D0-0E TRO-EZ60TOT

Z0-150-ptf 0BD-2ZE0Z0T

T0-IOD-0f 6LO-Z2ZE0ZOT

ZTTHEOZOT ‘ON Joled
{AI 3S¥H4 [d 2esloxd)
osed 13
18043 WLYA TV ILATYNY

SINYLINSNOD "IYLNIWNOWIANT NYOINIWY




AAMA TAAN
S ]
| A ¥ Y
- \u .
ﬂu>ommu<

T

-q T

LT JO 1T adeg

‘pP2108IXCo MUBTG 10U SIF SITNS2I PAIOU IBTMIAYIO SRIATH)

ZZ&0E20T :"ON U23eg

(Al ASWHd In 103{01d)
osed T3
1MO4TY WING YD ILRTYNY

SINYLILSNCD TYLNIWNOUIANT NYOINIWY




L2 30 7T 98y

gotoe wdd ot D

92109 wdd s a> g

a21¢9 wdd (33 sy 3Tyl Burjzoday G-ZTEOZOOM

g0109 Z0-ADON-ZT oL ady Le N2

0109 Z0-ADN-ZZT orL add 4 1'% 35

H0T09 ZO-AON-ZZ faful A aau’ 4 z'e ad

90108 70-ADN-ZZ red Q94 § ¥l a4

90109 CTO-AON-ZTZ rea ady % 90 no

40108 £0-AON-ZE orl add % £z Eho]

HOT09 Z¢-AON-ZZT ool ady & 1"z Go

00109 ZC-AON-ZZ ool ady & z°E SY WAEZ + 0Z0-ZZ60Z0T sazatTdng 9xrds-XrI3en ¥-ZZ80Z0DM

90109 Z0-AON-TZ ory  Axsaoooys 86 NZ

g0709 Z0-AON-ZZ rexl Azsaooani og as )

80109 Z0-AON-TZ . [II'L Al@acoeys g6 a4

10109 CO-AON-ZZ el Axsaonavg 0Tl a3

40709 20-AON-ZZ rey Azsaooayy 424 o]

20109 20-AON-ZE rrn Kzoaondys 43 oo

H0T0% FO-AON-ZL rel Ar9a000us . L6 ad }

§0102 ZO-AON-EZ rog AToaooaug £6 sy 0F5-GL0Q VI atdueg [oIaad qeg F-ZZROZDOM

80109 ZO-AON-ZT oL wdd or> NZ

€019 Z0-AON-ZZ orL widd ot> ag '

EOL0® ZO-AON-TT rrd wdd ot> g4

80709 Z0-AON-ZT oL wdd or> -

80109 EO-AON-ZT L wedd ot= n

90109 TO-ACN-ZZT oL wdd : or> €D

20109 ZO0-ACN-ZT faiai 8 wdd G> a2

Q0109 Z0-ACM-ZZ rrL wdd ot> sY TOH %01 i yuetd daid Z-TZBOTODM
"iE0T09 zo-ACN-TE reyn Axeaoconyy L6 NZ

g0709 Z0-AON-72 o it ) .hhﬂ>00$£w 3] as

H0102 TO-ACN-TZ reLn Alanocoayy 86 ad

20700 70-AON-7Z rrL  AzsaonaNs ‘€01 a3

80102 ZO0-ACN-CE rel Azaaooausg 801 s

80T0® Z0-ACN-Z2Z ey Azanooeng 86 u
~ HOLO® ZO-ACN-ZZ IrE Azaacoands 6 a2

T80T09 20-AON-ZZ LrL  ATaA00ays 56 Y WddZ + 020-2Z60207 ax1ds x1I3BN - 1-2ZBOZOOM

£C8OZODM 1ON ydaeg

B {AI I5VH 1¥ 30eloxg)
osed T3
L¥0d3d VIV TYO1LATYNY

SLNYLTIASNOD TYINTMNCONIANE NYDINIWY



adiieo
a01ce
20109
20109
q0102
80108

L |

Z0 AON'2Z
Z0-AON €2
Z0-AON- S
TO-AON-GZ
T0-AQN-ST
Z0-ADN-9E

C0-AON-5Z
€0 AON-SE
£0-AON-5T
Z0-AON-G7
Z0-NON-ST
Z0-AON-SZ
Z0-AON-S2Z
TO-AON-5T

Z0-AON-GEZ
€N-AON-SE
20 AON-SE
20 -AON-ST
T0-AQN 5T
TO=AON- ST
Z0-AON-5T
Z0-ACN-5T

20 AON-SZ
€0-AON-SC
CO-ACN 2Z
€0 AON ST
ZO -AON SE
Z0 AON-SZ
CO0-AON-5C
Z0-AON-97

[alaiA
CoL
oL
crL
ora
rreL

reL
ool
ey
re
reL
oL
reL
reL

Falat A
oL

Lo

roen
reL
roL
LeL
LeL

reL
reL
oeL
orL
oL
reL
oeL
reL

aay
ady
aJy
ady
aay
ady

L

Kaaacooun
A12n009% 4
Aaanooeyy
Azaaooany
Krsnodeys
Kraaonayy
AZ3ADDINS
Adasooaus

wdd
wdd
wdld
wdd
wdd
wdd
wedd
wdd

Araronayy
Axaaooaysy
Az2A023)y
A12A00244
Axsa00398
Azaa0oays
Azsacowus
Alan009ds

wdd
wdd
wdd
wdd
wdd

BT
S01
001
86
Lg

or>
or>
or=
or>
61>
0T>
Ehd

otr>

L7340 gz ofeq

ad
34
no
U

SY WddZ + 0bD-ZTZ60Z07T

NZ
as
ad
3z
no
-

28

0Fk5-SE0Q WA

nam A1)
25BN aus

TOH %01

WddZ *+ 0%0-ZZ602071

BREHR 208BREHF

ajearidng ayrde xrIvEW

atdurg Toajuod. qeT

yuwrg dsad

aytds xt1I7PW

aywty Buyzzoday

6-2Z30Z00DM

B-ZZ80Z08M

L~TZTBOZTODM

8-ZZBOZOOH

S-TTHCTOOM

(-

TZ30T09M fON yoaEg
(AT 3SvYHd 1¥ 122(0xd)
osed 13
18033y ¥I¥A TYOILLATYNY

SINVLTASNOD TYLNIWNOHIANI NYDIUIWY




LT J0 b 988

EQT09 ZO-AON-5Z rey qdy % £ NZ
90109 ZO-AON-5Z oL ddy % Z°t ‘m_m
801092 ZO-ACN-§Z oL ady & z°8 &d
A0T0% Z0 AON-5E reL add % €02 -
HOTOE ZD-AON-62 oL ad¥ & 6'9 i)
80108 ZO-AON-SC reL ad¥ % sz 3o
g0T09 20 AON-5Z oL cay 3 61 45
HOTUY ZO-AON-5Z i gay % Lt SY WadZ *+ 090-ZZ60Z0'1 @3wor(dng ayrds xyxlew E1-TZBOZODH
H0109 Z0 AON: §Z re)  Arascnayg 56 NZ
80108 TO-AON-ST reL Azvacowus ve 35
80709 £0-AON-GZ rel A13A0094% GE a4
E91C2 Z0 AON-ST rra  Azsacowyy Lot aa
] ADTCS Z0 ADN-€2 orn Alaa099uy 101 no
B0102 ZO-ADN'ST oL Aasacoads g6 o
A0Y0® £0-ADN-67 0rL o Azsaodady og ao
20709 £0-AON-S¢ Ll Aisacoauy £6 SY D¥5-SEOT VI adwes Tox3U0) QEY 21-ZZH0Z00M
H0102 ZC-AON-5T oea wdd 01> Nz
BOTO® £0 AON-ST | I wdd ot> 3s '
0109 TO-AON-5Z rea wdd 01> ad
A0108 TO-NON-SE reg wdd ot> " oaa :
82109 Z0-AON-$Z res weicd oT> no
20102 20-AUN-SC oL wdd at> ’ ¥l
40T09 Z0-AON-5Z oo wdd s> ‘an
40109 Z0-AON-SZ oL wdd oT> 8Y OH %07 yuerd daig TI-ZZBDZODM
0102 ZO-AON-5Z LLL  AJan0oeus ¥5 HZ
80102 ZO-AON-GZ £l Aaoaodsys & as
. 80108 ZO-AON-5Z rrL Axanocoaws 95 ad
COTDS ZO-AON-5E reL Azsacosug €8 83
€0129 Z0-AON-52 £rL  Azanodaws P o
€OTD2 TO-AON-5T £l Azan008uy 95 el
EDTD9 Z0-AON-5T rri  Azaaodaui BS ad
€0TD9 20-AON-5T relL Azenooedy 0% SY WddZ + 020-2L60207 ax1ds xjaqew 0I-ZZEOZ0DM
~ E0T0% TO-AON-SE oL Uy % 50 NZ .
'TEOTO9 TN-ACN-SZ ey 04y % sz 35 WadZ + 0%0-ZTEOZOT . ajearrdra ayyds xtraey 4~ 2ZR0Z0DM

ZEBOZODM FON YdiEH

(Al 3S¥Hd i¥ 30eloiq)
oseg 13
-LE0EEE ¥ANd IYOLLA TYNY

SLEVLINSNGD IVININMOYIANT NYOIHIWY




80109
Ho10®
a010g

g0109
4010¢
90108
0102
20102
8CTHO
q010%
H0109

20109
gotoe
£oToa
8010¢
30109
20109
BOTOE
]0109

Ho102
H2:09
€g01C9
g9709
30709
F0102
aqoto2
go109

-
80109
80102
got102
BOLUZ2
ELRT)
g0 10%
~ €2109
THO 103

Z0 AON-S2Z
£0 *ADN-5¢
Z0-ADON-GZ

ZC-AON-G2
0-NON-52
ZO-AON-5Z
20 AON-SZ
Z0-ADN SZ
Z0-AON-GZ
Z0-ADN-SZ
ZO-AON-6Z

20-AON-5Z
ZO=AON-ST
20-AON-5T
ZO-AON-ST
CO-ACN-GT
Z0-ACN-SZ
Z0-NAON-Sd
E0CAON-8E

CO-AON-SZ
20-AON-SZ
Z0~AON-5Z
C0-ADN-5T
ZO0-AON- 52
Z0-ADN-5T
20 AON-SZ
ZC-AON-GT

Z0-AON-5Z
CO~AON-ST
Z0-AON-ST
CO-ADH-ST
€0-AON-G2Z
CO-AON-5Z
Z0-AON-52
€0-AON-52

HdA
AdA
HdA

HdA
AdA
AdA
AdA
HeA
NdA
Ada
Ada

AdA
Rda
AdA
¥dA
Adh
Ndh
Hdin
MdA

AdA
Mdn
HdA
HdA
Adh
qdn
AdA
HaA

Mdn
Hdn
AdA
Adn
Hd A
AdA
AdA
AdA

AxaA003y%
A13A022¥3
AisnoDoaus

aay
adyd
aad
ady
ady
aay
adyd
ady

WP G0 oA op

oo W

Axoaonsys
Alsaooays
Azanonays
Aixsroonous
Azancasyy
Axoaoooys
AxsaozEgr
AIDA0D3HY

wdd
wdd
wdd
wdd
wdd

wdd

wdd
wdd

AIsa0doys
AR1DAODISYHS
AXaAc0ayy
Alzaooaysy
Arzsrcoays
Axaaooayxsg
K1oa0Daxs
Aisaco3ys

LTJo ST 98eg

16 ¥2
B8 a2
68 S¥ WddZ * ZBO-TZTS50Z01
L0 N2,
L as
§°0 ad
L4 3a
1T nm
(-4 )
LAY ao
£°9 5% Wddg + 199-TT60Z0T
86 NZ
8L 38
66 8d
B1T aa
¥o1 na
201 uo
001 an
9€ svY 0FS-5E0a WHE
oT> " NZ
or> as
otT= 84
oT> 34
(<} £ 11
ar> U
g2 an
at> sY TOH 10T
96 NZ
€8 s
86 gd
60T a4
101 no
¥6 ¥
£6 ao

6af SY WdEZ + 190-ZE602071

ax1ds XTAJEW

ayecrpdog ey7ds XTadew

ardwes 1Oxjuog qe|

squety deag

oxrds xTxIeN

BL-ZZB0ZODHM

LT-TZBOTODM

91-ZZ80Z0DM

ST-CTEOTDOM

VI-TTBOZOOM

ZEE0TOOM. ON UDIEE

(Al BSYHd I8 128[oad)
osed 14
1¥0dFE ¥IWD IVOILAIYNY

SINVYLIASA0D "IVANSWNOSIANT NUO ITHIWY




' LT 40 97 39 .

80108 ZD-AON-5Z qdA ady % €8 nz
B0T09 20-ADK-5Z AdA ady % [} as
H0T0Y TO-AON-ST pPERY ad¥ % oL ag
H0109 Z0-AON-5ZT ddA aqdy % 1°1t 33
B0TI09 TO-AON-SC AdA add % L8 no
90709 Z0-AON-G7 T LR | L)
HOT09 €£0-AUN-5C Ada Udy % T ao
0106 ZO-ACN-5Z M&A ady % LL SY WddZ + Z80-ZTZEOZOT aaentrdng sxyds xyzien 1Z-ZZ90Z0DN
€0T09 ¥0-AON-5¢ ¥dA  Arwaoaduy g6 Nz
. 80109 ZO-AON-ST ddA AIIACOTUR L8 S
80102 ZO-ACN-5T  ¥da AI=roseus 56 gd
g0T0% Z0-ACN-SE MaA  AADA0SIEy Tt ad
20105 Z0-AOM-S5T ddA  AxIscDINg Lot no
BOT0S Z0-AON-5% Mda  Araaooayy (AR uo
90102 ZO-ACN-SC Nda  Axzacoous 0T a
BOTOS Z0-AON-5Z ¥dA  Axacosuy L8 sY 0¥5-5£00 Y3 ardwes 1oxIUCH @RI 0Z-TZROZODK
g0708 Z0-AON-CZ EEN wdd otT> Nz
HU10T Z0-AUN-5T FdA wdd 01> 35
20109 Z0-AON-€Z AdA wdd otr> zE]
BOTCY9 Z0-ADN-ST HdA wdd o> 33
FOTO0D TO-ADN-ST HdA wdd ot> o
. BOT02 Z0D-AON-SE Hén wdd 0t> ¥
30102 TO-AON-SZ Haa wdd 5> ao .
90108 70-AON-SZ Ndn wdc 01> ' sY TOH 301 queig doig ET-ZTRNZAHM
20108 TO-ADN-SZ Adh AlsacDausg g8 NZ
0709 TO-ADNH-ST NEGA  AABACDIAR 3] 35
20109 Z0-ADH-5T MdA  AIIA0DBYS €9 ad
« JO10% ZO-ADR-SEZ MdA A2TA0DIRY 3] 34
80109 T0 AON-5T Adn AIIA0DIYY c 10T N2 WddzZ + Ze0-EZTG0T0T IyTdg XTIIEH BU-ZZB0ZOOM

ZZROZOOM ‘ON do3eg ¥
(Al ZSV¥H4 I¥ 303lo1g)
osed 13
THECEIY WIVd TYOLLATVNY

SINYLHISNOD "TRLNIWNOUIANT NYOIYIWNY

froo



1

2amM3 TASY

el

, \
Um>ou@m¢

f

£2J0 LT 28rg

SpETOPALCD MUR|g 30U 212 EJINE2I PIICU ISTMISYIC BSTUN

ZZB0Z0OM ON Uolvrg

{AI 35VHE 1d 1°3loxg)
osrd 13
15043538 YIVI TWOILATYNY

SLNYLINSNCD TYINIRNOUIANH NYODIHIWY




:01 Adoo njuoioee g sNes! Winjey:

S6/v-LH-WHOHH

i paunoeq il peidecay [
'se|dweg ydg N
ssyon| o2 W70 VD =) .
lania| 1sA0D ] suonannsu Buw prepuels A0/ vo O L . (eimnipubil)
SHwit vonoaalap /M Jaeys Jejawered ] PSsojaug CITVRRES -Tal Aq Aiojesogey sof poAIBdEY aw| /eie( {esmppubis) peysinburey
Sjlewsy (esmeubrs) Ag pemsoay Bl | fa1EQ] {ainpeubis) paysmbuyey
#ug hy - . -
— 1910 117 441D O dm\v\z \lquAr:%ar
Sdn 'x3 pad 'sng ‘et paddiyg §oog |21 Y Uw:lﬁ qe {eimeubls) :Aq panieasy sw{/o1Eg (rz2ubrg) poysinbuyay
AT GEeT ww |
AILE A myy
ER RS MW
s<L ﬂ Fhel MW
ERCTES @ hgt M
Ee I SHST AV
- Fhel mMwy
CAARN E HE TN
Pt | ESE
W1 - ﬁ BRREE SN INE.
23 C- | | IFEPENEE _
o~ D ! [& St d o =T
TAR-E o / G Lsi MW ST/
3Sh S D EST AN S7d
SHYYW3H $/ 8/ 8/ L/ F/&/E ; o |0
Y EIEISISIE)T HIANNN T1dNYS £ 21 anu v
g/ @/ /&S SH3NIYL @|w
& % % & o o -NOD P -
/8 S/&/§ 40 g \N
w _ (emmuBis) :sumIdnYS
‘ON ..\NRW\.‘&» UW&%

JNVYN 103rodd | "ON TOHd

16BY-2E5 (916} Xv * 68PE-2ES (916) » £1664 X1 ‘'05Bd |3 "ZEL0ZE X080 'Od

061E-v¥G (02S) Xvd » 0S1E-+¥§ (028) « 17488 Zv 'uoson) » 502 315 “PY-BUl ‘M §LE€

DU _SOIIJOWOIDAH

Y003k AGOLSND 40 NIVHO



geueeq _u_s_wwmwu.uw_ﬂm | N 0} Adeo 5|u0iisels P sNSas uinisy LT el S 1100
seyior | o2\l €05 N
Jaie) 180 (] SuoliRNUIsY) Buixiw prepuels ND/YD O : ,V ~ /\.DV\L.}N.V_@‘ ;
SIWY UO1I08]ap /M 198YS JaIBWRIE] ] PESOjOUZ aw) 1/8ieg Ag Aimesoqey [0} um>_muwm w81 (s:meubis) peysinbuley
, syretay {exmpubis) :Aq paalessy awyjaeg (smmzufirg) paysmbuysly
4 g v 10 4 . /
JEN e \ 317 e 3l .m.q\\w\i . rﬁ&
SdNn,"*3 pad-sng :ela paddiys #'0d t\)u. 3 ) n\/l_n qe feinieulis) A penjaoey el foIRg faimeubis) geusmbyiey
DX | [ (Y e bsida
Arb. S . ‘ 1T ksl 3
e S ICE
33 -1 S IE J
2H/- 0 LSSl P8/t
2o § L gt .
Lo S5/ 7T —
15 gty SN I
S fogrl U set &3 165,
BL -5 HIT-SHY (Fog/ct
EEF PR T O 77-SH'Y
Lkn\ulm: _ I\.\Mallm” \L M_ J
S TN ] TS HY _
245 ¢ 50q] gl ~_sHS Vet s
SHHYIWNSY , , ol a
HIGWNN ITdAVS 18 ame|auva
SHINIVL , T I
“-NDD \h. - o 7
40 men&\\w\\\_\zl \- \\
| (a:miBub)S) :SHITLWYS
‘ON TIr INH ~ m.,o< Q,
3WYN 103roYd | - "ON ‘rodd

L68p-266 (516) Xy « 6aYE-265 (G16) » 1662 X1 ‘052413 '2810ZZ XoH "Od
061E-++5 (025} Xvd « 0SLE-¥FSG (025) » L¥/S8 ZV "UOSINL « SOT "8IS “PH BY| "M SIZE

'Ol" 50/1|SWOIPAH

GUOJ3IH AQOLSND 40 NIVHO




SOV ETVNDUArT

. pourosa I peoezay i | :0} Ado9 9juoijse|a § sijnssl uInjey
eyog | a7l 70 5] /\DLJ.T& )
lspsp J8n0Q 7 suolandsul Bupxpw prepuels 9D/ VO [ (esnjath
SjIW} UONOBIBR /M [BBYS JB]BWEIB[] :PESOoUT swij/eleqg ":Ag Asojeroqe 10 vma_@oom . swjjseleq (e:meubis) peysinbuyer
syJBUIBY : {eumeubig) Aq peAlesey ew| j/a1eq (ainjeubiS) paysinbunsy
#iag ny
= 18410 FY AL oo nusq\\.-\w .‘F@
Sdf 'x3 pay ‘sng :eia paddiys pod| 2AP24r>5 >SS qe (eumeuiis) :Ay paajeosy ew|1/818q . {auryeufiys ) peysinbuljey
¥4 € - : /1 -SHY
) FE~ | %:-%IL
IBTEN O . &l HS
AX 5= 1 - Fh u\x oL o5
EFW/ S i . a5 SwgI Fxq
7y s-¢ o | Ok OwgT LS
oY £- ] | S U gT | Qs
EN MY i . = U\rv?qa oo
m.\_ 5 |l ::..Q T m gl Z 2 TR s h!
2w h ) =S vEmH oSh)
s h-5t _ - 2441 Shhi
FE-T 1 S5-5 oMy L Ohiz]
u\« q\N -l u . .M\l!ﬂl ey T .Am%i
23 -O | : P HS IAGT B hl
XS p9q | FE PMUIT OThT F705
SHHVNIH v/ 2/ s/ e/ /S /E _ @ Q
VAIENEINE %% HIGANN 31NYS PR TR T
%% T/&/ 2 %. S SHANIVL |3 p
&/8/X/5/s "NOD |-
AV AT IR TEAY :
& /5 /T /@ A . A \ 74
x n.,% S/E/§ 40 \‘\.mw\\\\‘\\\\wl : w 74
&/ " (s:niBlbiS) ‘SHITINYS
kww ! ON AL S dw\\ H w
&
il SWYN LD3rOUd

268-266 (S18) X « 69pc-20¢ (S16) o £1862 XL .omsn._ 13 ‘281022 %08 'O'd .
06LE-b¥S {025) XV » 0S1E-FS Smm_ 4S8 Zy 'uoson « 50T "8IS “PY BU| JM SLZE AQHOO3H >Q0k030 40 NIYHD

—— OU_$O)I{8UIOIOAH




S6/p-1-WHO4H

T — il d I . :
— pauieq _mumummuﬂ_v_m, | , :0] Adao a|U0I8]8 B SHNSAI LINjaY |
o oo | (0 AR )
JaNe| 1ar0D ] suoltansisul Buxur piepuRIs 9D/YO O ¢ _ N @ : ?_Shn\_wa,/_,_.w._
S|UN| UOHIBAP /M 19BYS 19JaWRIE (] PEsOIUT e | /8B :Aq AiojelOqRT J0] POAIDOOH aw||/ejeq (ermeubiis) peysinbuyey
syrewsy (eumeubis) :Aq pealaoey sw)1/e1eQ {aineubis) nmﬁﬁu:.amm.”.
#g v A
18I0 007 ﬂu\._r\/ \IN\N\M\&&
Sdfl ‘X3 pady'sng ela paddiys #°0Od 27 W0 NG qen (esmeubis) :Aq peniesay swij/eleq] (esmpubls) peysinbuiey
73 5. % X | ; gs. owYT SThif9oed
1K X | DS YT ayt] |
P A ﬁ TY om v BT
J o] ¥ [ g =7
g~ | T _ | 5¢C #9d ES]
7255 3 g ouvgL By gl
e X \ ST oY T e
23 0-1 X T | TTC SHG T F
2> 1 B X [ TC SWIT o5 |
F35-4h X1 5 G._?.st TT 71T 54 3T oFs
I5-h | X I RERRRZZ ~ |ersi] |
3L x \ gV ST BELN
33T X [ STSH ST i |
33T -1 L X o | \ 2R —er !
3 70 | IES o7 ] —HT SayT T
SHHYWIH , @ :
HISANN 2TdNVS W m IWIL | Fivd
SHINIVL o
‘NOD A | )
40 R e
: (e/mpubs) :SUI1JNVS
‘ON T7 71 dﬂﬁ.\ Q
_IWYN L03roHd | "ON TOHd

Bmv.mmm ﬂ.ma. x«u.mﬁm.unmﬁm_m_.m«mmhxh_oa{_m.mms«muomdm
061 £-¥¥S (029) XV « 051€-¥¥S (025) » 19258 ZV 'UOSONL « GOZ "IS "PY BY) ‘M SLZE : QYOJ3YE AQOLSND 240 NIVHD

TV 'Ol 30/1JWIOIPAH - P




[ vinjruog . pauoag x peidesay : ; vps . .. g ; : mm\_w- wlw}_mom—:ﬁ
uyy Wi | :01 Eoo juonaele § sljnsad uiniey _
euon| 024} 20-CV\M N Ly -
Jays) a0 ] suonannsy) Bupgqu prepueis 0D/ VYO O ~T :&Emcm”.mmw
S]iL| uonoelap /M |oBYS Jajawere4 ] pesoloul alu ) yaieq :Aq Aipipioge Jo) peasoey 2w § /ekeq) (esnyeubis) peysinbuyey
syjewsy {aumeubis) :AG peAiBoaYy |wj} /eeq {aimeuBic) nmmm..avs_.mt
Hip Lk _ hi .
gy bais ol a7 ?\\W\ ! JJJ;@
Sdn '¥3- P8y ‘sng el paddiyg $:0d | 2¥77 oS 2 gen {emeubis) kg pansoey auwiij/e1eQ {ainjpubls) paysinbugey
/ ¥
= _
P T ™~ /
W o ‘ . Dol W i
EIYEE R o ‘ ) B | a5 S HY
Irhi-Er _ ‘ _ _ e N
T} | o8-S HY
GER | R FHTD TS H Y
_Sh | ‘ - U D8T -SHY
E- iI \ el -SHY
[~ | | B | Hsi— SHT
SHEYINIY . :
HIGWNN ITdWVE
SHINIVL _
-NOD et
=
40 o ’
) {esnieubig) :SHITdWYS
T AL 259
JWVYN 123rodd | "ON 1odd

268v-2€S (51.6) Xy » 68YE-266 (S16) « £1662 X1 '0524 (3 ‘201022 X 'C'd g _
06E-+FS (029) Xvd = 051-PhS (025) = 17458 Z¥ "U0SONL « SO "8IS “PU 2U} M SL2E aqyoo3y >ao.wm%0 40 NIVHD

hy= | Ol _SOl1JSUWCIPAH




18] AdO2 2jU0i)I8!e § Sy neal Winiay

FOVTRTRNOWAOM

= peunder) 1| PEI0SIIY |
:sepdweg jndg ~
‘ st BRI RCE AT B PR PN |
lejlep 180D (] Suononnsur Bupu piEpUES 50 /Y0 [ : «m.__émtu.@ i
SIILL)] UONDE)3P M 198US 18|8WRIB [ :PESOjoUT s /eEQ :Aq Aiojesoge 10| peatasey S L/eIe( fesmsubiis) paysmburey
) SYIBLLEY {a:n1RubIg) :Aq paAtesoy sil}/8ieg (aimpubisH nm:&mbuawx
- 7 T Aillg Wy . )

- 1BYI0 i1 \J» 1~ ~ vl U.L ﬁ da\?\, é
sdn ‘3 Pe1 'sng eia paddiyg god] SITTAIEC D Si qe (exmpubis) :AQ paaleosy | awn [ felE( ; (sinjeubis) dausmnbuijay
330! _ ] gL el A1 vy !

I3 O \ HLE ¥/d
)3 %y B ~ T\&,.E\JQ..V Cr95 74
[V \ EIIEE
13- _ = 9%io4
EEYNE | g 983
sl (SOOI il S |
. / > 98l dg |
pest | gosi g4 r
93 1- 0 | FIT 7S B BX7d
S 2/ aelI-SHS
23 0= I -SHY |
YN FEl-Ss HJ et
R TR # ‘ R /
315t _ roq | ERYEE o)
- SMHYWIH (0] 0
HIGWNN ITdAVS 2t 81 3w |aiva
SHINIVL @ B
o 4
(simzulls) :SHIHNYS
ON H% \\I.ﬂ.\m Wmd(mQ : Tk
JWYN LD3roHd | "ON 'TOHd

169p-2€5 (516) Xvd » 68p2-285 (616) « £1B6L X1 "0SBJ 1T ‘281022 XOf 'O'd
061€-FpS (025) X « CSLE-¥FG {029) 0 L¥IS8 ZY WOSONL « GOF "8IS “PH BUj "M SL2E

'Ol _SOlISUIOIPAH

(GHOQ3Y AGCLSNS 40 NIYHO







A

APPENDIX C

LEAD AND ARSENIC IN EL PASO RESIDENTIAL SOILS
(LA CALAVERA): SOURCE, SPECIES DISTRIBUTION
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1 l_NTRODUCTION

.
_1‘ 1

This expedited study was undertaken to examine the sources,. speciation and potential
bioaccessability of lzad (PB) and arsenic (As) in residenual surface soils in the vicinity of
ASARCO's copper smelter in El Paso Texas. In particular, the study focused on the
occurrence and distribution of metals, especially lzad (Ph) and arsenic (As) in the soils and
whether windblown slag or other smeller derived materials could account for the abserved
metal contents in the soil. The occurrence of all Pb and As species was underiaken tc ensurs
that the major sources impacting the residential soils could be determined.

The specific obj cc1ivés of the study were to:

Examine the chemical data for 35 off-site residential soils Lo determine 1f any specific
patterns of metal distribution occur.

Examine the possible impect that slag may have had on metal conteats in the soil.
ASARCO slag was known to have been used by other companies, in a crushed form,

also in the vicinity of the same residences. Therefore, the potential for the slag 1o bz a
source of Pb and As was mvestigated.

Examine the soil samples with low magnification microscopy and X-ray diffraction to

determine the major soil particle composition patierns. This analysis could help
identify suspect metal bearing particles.

Fxamine the samples using scanning electron microscopy. This technique would

allow identification of Pb and As bearing particles and yield -pésitive informatian
concerming their origin.

' Examine the bicaccessability of the samples for use in human health risk assessment.

2 TECHNICAL APPROACH

21 Sampling and sample selection

Residential soils samples were collected by Hydrometrics in 2001 from approximately 35
Jocations east of the ASARCO smelter along and south of Executive Center Drive in Bl Paso,
Texas. For this expedited study, the 01" sarnple increment was examined from each location
since this is the sample depth typically used for human health risk asscssment and exposure

Sampling protocols and sampling handling procedures can be found in the appmpriaté
Hydromerries Worlplan.

The saruple lecations are denoted in Hydrometrics Figure 1, attached.



.
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A crushed slag saniple was alsd sent for microscopic examination. Other possible source
materials are not currently available.

2.2  Total metal content

The total metal content of the soils samples was determined by the ASARCO Techaical
Service Center Laboratory in Salt Lake City, Utah. The samples were analyzed for total
metals by Energy Dispersive X-Ray Fluorescence (EDXRF) for arsenic (As), cadmium (Cd),
chromium (Cr), copper (Cu), ircn (Fe), lead (Pb), selenium (Se), and zinc (Zn). The results of

the analysis are presented in Table 1 for specific metals of concern. The entire data package

and attendant QA/QC results will be submitted under separate cover at a later date.

2.3 Low magnification microscopy

Low magnification microscopy was conducted by Walker & Associates, Inc utilizing a
National Stereomicroscope at 15X with a zoom lens expanding the field of vision to 30x. The

microscope contains a digital camera that was used to capturt still frame images under
magmﬁcamm usmg Moatic sofrware.

Speeimens were prepared by:

. Removing a large subsample (100g) from the samples provided. The subsample was
run through a riffle splitter lo obtain homogeneity.

I

From one of the size splits obtained from the niffle splitter, a smaller subsample (1g)
was spread across a glass micrascope slide. Double sided sticky tape was placed over
the slide and then Jifted, essentially capturing a monolayer of soil particles.

3. Next a magnet (ordinary household strength) was run over the lg subsample to
separate magnetic particles from the rest of the sample. The flat magnet surface
containing the magnetic fraction was inverted and the particles transferred 10 another
piece of sticky tape that was the applied to a second microscope slide.

4. Representative images were then taken of the bulk soil sample: and the magnetic
fraction removed from the samc sample.

Results of the low magmﬁcanon micrscopy study for selected samples ars shown in Platcs i-
12.

2.4 X-Ray diffraction

Buik mineralogy of sclected samples was determined by X-ray diffraction (XRD) by DCM
Science Laboratory in Wheat Ridge, CO. The samples were prepared for XRD by random
powder mount techniques and scanncd over 2 range of 30 to 45¢ 2 theta. Mineral phases
were identified with the aid of computer assisted programs accessing a cd-rom powder
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diffraction database. Estimates of mincral concentrations were based on relative pe

and reference intertsity rations (RIR) meusured in-house. Results of the '
XRD study are presented in Table 2.

ak heights

2.5 Scanning Electron Microscopy

Select samples were cxamined by computer controlled scanning ¢lectron microscopy by the
RJLee Group in Munroeville, PA. Ths method of sample preparation was to produce an
epoxy impregnated polished mount. Seil cornmonly dlsplays a great range in particle size

and therefore was sieved to less tha 250 microns, the size fraction commonly used for
human health risk assessment. '

A, representative split of approximately one gram of the sieved dry sample was vacuum

impregnated with epoxy in a 1 inch outside diameter ring and allowed 1o cure. A sample .
fabel was placed in the epoxy for permanent identification. The "puck" was polished (o
remove at the minimum a thickness of material equal to the radius of the largest particle.
Polishing occurs using kerosene as a lubricant to avoid chemical reactions that might oceur

with water. Finally, the sample was given a thin coating of carbon ta prevent charging while
under the electron beam in a vacuum,

2.5.1 SEM Analysis sef-up

The sample ring was scraiched with two registration marks and small strips of carbon and
copper tape were fixed to the upper surface before placing up to four samples into the SEM.
The electron beam was saturated using an accelerating voltage of 20 KeV and imagg sct o
the backscattered electron mode where the brightness of a phase is proportional to it's
average atomic number (z). The image brightness and coatrast controls are adjusted such
that the intensity of the carbon and copper tape arc at previously established values thus
assuring consistency in the analysis of all samples. In addition, a brighmess threshold value
was selected to separate phases of interest from the background.

The epoxy and low atomic number phases such as coal appear as a dark background. The
most common soil-forming phases (e.g., quartz, feldspars, calcite, dolomite, clay) are
intermediate in average atomic number and appear as a medium gray. - Iron-bearing
occurrences, not uncopmon in soils, appear as a lighter gray, and beavy metal phases arc
bright. In complete charactenzanon of all particles, the threshold value is chosen as just
brighter than the background. This is referred to as an "all particle” run. A particle of
potential interest in the context of heavy metal charactcrization is defined as ome that is
brighter than an appropriate mteasity level chosen by the amalyst These particles are
candidarés for a heavy metal occurrence. This is referred to as a "high-z” analysis. If heavy
metals occur concentrated in the phases (e.g., PbSO; is 68% lead), the threshold level can be
set quite high eliminating from consideration a large percentage of the particles. If heavy
metals occur at low levels in a phase (¢.g,, lecaded iron phase may have lead levels at a fow

percent), the threshold level must be set at 2 lower value resulting i more hee{vy-me;al free
occurrences being evaluated by EDS.
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The area for analygis was defined by driving the stage 1o four edges of the circular puck and
seuting their X, and s coordmatc:. and the focus. The focus at these known locations allows

the focus to be calculated for any posmon ot the sample. it the event that the sample surfoce

is mot exactly horizontal. The stage is also driven to the two registration marks whose

locations are also saved. The registration marks define a new (local or sample) coordinate
system. The first mark defines the origin and 1s assigned tac X,Y coordinates as 0,0. The
second mark defines the alignment or orentation of the X axis. Setting the origin and
alipnment to define a local coordinate system allows particles Lo be relocated even after the
sample has been removed and replaced into the SEM days or years Jater.

2.5.2 Data Acquisition

After the initial set-up, the SEM analysis began under the control of the computer. The stags
is driven to the first field. The fields are selected either randomly if the whaole surface is aot
to be analyzed (high magnification) or selected to analyze all fields in order if the whole
surface is to be amalyzed (low magnification). " The field is inspected for pixels above the
threshold brightness level o identify particles. Each particle of interest is sized and the
electron beam is placed within that particle. The liberated x-rays are collected and parsed
into 2048 energy channels, each 10 clectron volts (av) wide. As the spectrum is being
acquired, it is evaluated for clemental composition as determined by peaks in the EDS
spectrum.  The evajudtion is only for elements selected by the analyst. Due to the porential
for overlapping peaks from different clements, the position and shape of the peaks are
compared 1o spectra acquired on clemental standards to identify the clements and determine
the number of x-ray counts attributed to each element. The EDS peak area for each element
js expressed as a percent of the total area of all clements analyzed. In general, the EDS area

percent increases and decreases as the clement concentration increases or decraases, but it
should not be considered as a weight percent.

As the spectrum is being collected and the EDS area percents calculated for the potential
particles of interest, the particles are assigned to classes previcusly definsd by the analyst.
At the minimum, this classification is used to scparate particles of interest from particles that
arc not of interest. If the particle is of interest, the amalyst can specify that the x-ray
acquisition be extended (generally from 2 seconds to 5-7 seconds), and that a tagged
information file format (TIFF) data object be saved. This data object contains the image, the
2048 channel EDS spectrum, and additional information related to instrument working
conditions as well as particle physical measures and elemental composition. lu addirion to
the data stored in tags, data consisting of the physical mezsures and the elemental
composition and particle location are saved for all particles in table form for later review and
SUDITATY.

The classification rules can be simple such as "heavy metal-bearing” and "other”, or can be
more complex to give a running total of the different phases observed in the analysis. Rt

should be nowed that there is the opportunity to classify (and re-classify) particles a_t_’t_c_n: the
analysis is complete so that the on-line classification is not critical.
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The analysis conhnucs with thc next particle m the field and additional fields arc analyzud
until a stopping criférion is met. 'The stopping criteria include completing the defined area or
reaching a predeterniined numbcr of ficlds, number of particles, or amount-ef time. The
analysis procceds on the next sample until all samples have been analyzed Four one-inch

diameter samples can be placed in the standard sample chamber, but larger chambers ar;
available.

2.6 Bioaccessability

The results of the bioaccessability testing have been submitted under separate cover. Jn Vitro
bioaccessability testing was performed on 18 surface soil samples collected from residential
properties in the vicinity of the ASARCO smelter in El Paso, Texas. The [ Viiro testing was
done in accordance with the method of Ruby et al.; 1996 and as modified by Ruby et al,, in
1999, Details of the methodology have been p:eviously subwmitted.

For lead (Pb), In Vitro testing is typically accomplished by examining the mass of Pb
dissolved in synthetic stomach fluid at pH 1.5 after a 1 hr contact time. Intestinal absorption
of Pb is not considered significart; mainly duc to the low sclubifity of Pb at the higher pH
cbserved in the upper intestine (pH 5.5 to 7). Therafore, Pb bioaccessability was only
measured in 1He stomach phase of the invastigation as recommended by Ruby et al., 1999,

For arsenic (As), both the stomach phase and intestinal phase dissolution concentrations are
considered s:gnmcant in the [n Virro test. Therefore, As was determined in both phases and
presented as such in the data summary spreadshest. In the actual test, the stomach fluid (pH
1.5) samples were collected after [ hr at 37 °C and then buffered to pH 7. Bile salts were
added in accordance with Ruby et al., 1996. Arsenic was determined in the pH 7 (intestinal
phasc) after 3 hrs of equilibration. Bicaccessability is calculated 2s a fraction or percentage
of the total sample As or Pb (¢.g. mass dissolved in stomach or intestine/total mass x 100)

3  SOURCES OF LEAD AND ARSENIC

3.4 Site backgrou‘nd: suspected sources of metals

This expedited study was underaken to eXamine the sources, speciation and potential
bioaccessability of lcad (PB) and arsenic (As) in residential surface soils in the vicinity of
ASARCO’s copper smelter in El Paso Texas. The study focused on the occurrence and

. distribution of metals in the soils and whether smelter derived materals such as windblown

slag, concentrate, stack emissions could account for the observed metal contents in the soil.
Other potential sources were also sought such as paint, homecars products and nawrally

occurring metals in order to determine which source or sources were responsible for the
observed metal loading in the soils.
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3.2  Chemical data analysis: XY scatrer plots
-T1 1 :

The chemical data for some of the clements of interest are summarized in Table 1. As noted
there is data for 35 soil swnples at 3 depths for each location. In addition a surface slag and
two other ASARCO slag samples were analyzed for comparing trace metal distribution in the
soils to that in the slag. Since slag samples were rzadily available, they were used initially in
the study for comparative purposes. By comparing the chemistry and mineralogy of the slag
to that in the soils, the slag could be identified as a source or be ezliminated from

consideration if the chemical and mineralogical fingerprints did not explain the observed
metal distributions in the soils. :

Summary staristics are listed at the bottom of Table 1. The mean As content was 65 me/kg
with a minimum of 13 mg/kg and a maximum of 230 mg/kg. For iron, the average content
was 1.98% with a minimum content of 0.88% and 2 maximum of 5.3 %. For Pb, the mean
content was 310 mg/kg with a4 minimum of 54 mg/kg and a maximum of 760 mg/kg.

“The slag samples have much higher As, Pb and Fe concentrations. Arsenic ranges from 323
mg/k to 23000 me/kg, Fe from 21 to 46% and Pb from 1928 to 7800 mg/kg. Due to the high
iron content and lower Pb and As in the slag samplcs, it should be fairly simple to determine

if soils arc impacted by slag since significant 1mpact should significantly raisc the Fe content
(and hence Pb and As) in the soils.

To discern the source of Pb in these samples, scatter plots were created to determine the
degree to which different metals in different sample classes associate with each other. In
many instances, samples from different locations or geologic formations or ores will have
distinct metal associations and when plotted in an X-~Y scatter plot will show a distinct trend.
Each type of sample will have a slightly different trend. If two sets of samples (e.g. slag and .
soils) have a similar trend in metal associations it could mean that onc sct has mixed with the
other or it could be simply coincidental. To determine if samples trend similarly (i.e. are
mixed), more than one metal association is examined. If all the metal trends are similar, then
the chances of the association being coincidental are decreased.

Another factor to consider when using scatter plots for exploring data asscciation is that the
interpretation must be made in light of the manner m which one set of samples impacts or
mixes with another set. For instance, slag particles can impact the soils of the area in the
following way. This involves whole slag particles that mix with or enter soil by wind
transport, sediment transport in runoff or vertical particle migration into underlying soil. In
these cases, the resulong chemistry (metal concentrations) of the slag and soil mixmwres are
simply detcrmined by the proportion of slag added since the slag particles retains all its
ruetals in the mixing process. Theérefore, if the soils have low metal contents, and the slag
has high metal content, then mixtures of soil and slag will show increasing levels of all
metals as the proportion of slag increases. In this case, the scatter plots will be very useful.

The occurrence of slag material in residential soil sampies was determined by comparing the
tlemental chemistry in the slag to the occurrence of the same ¢lements in the soils. Since
windblown slag particles would result in transport of the entire particle; soils impacted by
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windblown mﬂtenal would begm to take on the same chemical characteristics as pure slay
once sufficient impact occurred. As a result, determining whether impact has occurred is
quite simple. For example, if a soil contains low Jevels'of Pb and other metals initially and

then is slowly enniched in slag, the smls will in¢rease in metal concentrations in the same
propomons they exist in the slag

Mixing lines comparing the effect of slag on the residential soil samples were constructed to
see if the samples followed such muxing wends. To construct this model, identification of
end-members representing potential source and receptor arcas was required. For onc-end
member, two of the slag samples concentrations of Pb, Fe and As were used. For the other

¢nd-member, the three samples with the lowest Pb content (about 100 mg/kg) were used 1o
represent a background sample.

Using these two end members, the background samples were enriched in Pb via mixing with
slag. As Pb increases, the contents of the other metals, especially Fe, also should increase
The generzl equation describing the mixing of slag with background soils is:

Metal content after mixing [mghkg] = ((-fraction of slag in sample) = (metal content of slag in

mg/kg)) + ((fraction of background soil in sample mixture) “ (metal content of background
soil})

or, for Pb:
Pb [mg/kg] in mixture = (a* 1928)+ (b * 100)

where

a = fraction of tailings in sample
b = fraction of sail in sample

The resulis of the mixing mode! for Fe and Pb in slag arc shown in Figure 2. For Pband Fe it
is clear that mereasing Fe in the samples frequently results in an incrsase in Pb. Since slag is
composed of almost 50 % iron, it scems logical that slag particles arc enriching many of the
soils in Pb. The plot also shows that many of the samples fall along the slag mixing line
indicating that they may only be impacted by this source. In some other cases, there is more

Pb in the sample than that predicted by the Fe content (or slag alonc) suggesting another Pb
rich source.

Similar plots were constructed for Pb vs Zn and Pb vs As. In both cases (Figures 3 zod 4), Zn
and As increase with Pb and in the same manner that Pb increases with Fe. This, plus the
chemical data, suggests thar slag is a significant source of Pb, Zn, and As in many of the
residential soils. However, there is also a set of samples in each plot that have more Zn or As
than would be predicted by slag alone. This other phase is under investigation.

The most impertant resuit of this analysis is that in most cases, Pt and As are found to be the
highest in soils with high Fe contents. Since slag is composed of very high Fe (nearly 21 to
45%), slag is likely a significant source of Pb and As ‘in many of the samples.
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3.3  X-ray Diffraction

T Ty

XRD was used 10 determine the main mineral pheses in several sclect soil and slap samples
from the site. The results are summarized in Table 2.

As noted the soil samples are rich in quartz, plagioclase, feldspar and calcite with minor
amounts of clays and magnetite. The samples also contain significant amounts of igneous
voleanic minerals such as as fayalite and augite formed under rapid cooling conditions in low
Simagmas. The Table also shows that the slag contains fayalite and augitc and magnetite, all
Fe rich minerals. Since slag is iron rich, and forms from melts under air cooled conditions,
the existence of the phases is not unexpected. The Table alse shows the observed ratio of Pb
to Fe (as magnetitc ) observed in the samples. Again the ratios are very similar suggesting
that that the Pb rich magnextite particles in the slag arc the same as those found in the soils.

3.4 Microscopy

To confirm the occurrence of slag/magnetile and other iron rich minerals in the samples, the
specimens were viewed under low magmification and photos taken of the bulk sampies and
the magnetc fraction removed from the bulk samples. These arzs presented in a series of
plates for the same soils noted in Table 2. Several observations were made:

The bulk samples contaired abundant quartz, caleite and feldspars with dark, sharply
fractured shards of magnetite or other Fe rich minerals.

Passing a magnet over the sample remaoved these: magnetite particles -easily
suggesting that these were derived from slag.

The morphology of the slag/magnetxte particles observed was sxmﬂar in all samples
and with the sarnple of slag examined in the same way.

The samples with the highest Pb also appeared to qualitatively contain the most slag
or magnetite particles. For example, sample 6¢, which had less than 75 mg/kg Pb, had
only one magnetite particle obsetrvable under low magnification. Sample 23A, with

nearly 300 mg/kg Pb had abundant magnetite/slag particles observable under low
magnification.

3.5 Scanning Electron Microscopy

The RJLee Group provided speciation data on several of the samples from the site; Samples
24, 16A, 254, 32A and a crushed slag sample. The results of their initial obscrvations are
described in Tables 3 through 8. For cach sample, the total Pb content is noted and then a
brief description of the overall Pb and As occurrence within the sample. Next a table is
provided that shows the compos:uou of the metal bearing particles found by CCSEM. The
pafhcle oumber cxamined is given in the far-left column. Next to the particle number is the
image number, many of which are attached in Plates 13 to 39 as identified in the far right



JAN~15-02

iE4 FROM- T-176 P 312/022  F-265

column. The third colurnn describes the phase or association of Pb or As in the particle of
. “tr v
wnterest.

Becatise much Pb appears to be associated with slag, the operator adjusted the contrast and

brightness on one slag particle i Sample 2A to see if the lead-bearing occurrences could be
enhanced. This series, shown in Table 4, illustrates that Pb can be "brought out”.

4 BIOACCESSARILITY

The previously submitted documear shows the sample IDs, total samplc Pb and As and the
results of the In Vitro iesting. For PB, the absolute bioaccessability ranged from 8.5% to
22%, considerably less than the EPA default values for Pb bioavailiability of 35%. This is
not vnexpected since the samples appear to comiain slag Iike particles composed of a dense
Fe rich mateix which is likely resistant to attach by acids (speciation of samples is still in

progress). Hence, Pb associated with slag would have a fairly low solubility even at very low
pH.

“Arsenic absolute bicaccessability in the stomach (low pH) phase was only 2.5 to 15% of the
total sample arsenic. At high pH (inlestinal phasc), the bioaccessability ranged only from 2 w0
8%. As before, arseni¢c associated with or bound within the dense iron matrix of the slag
particles would not be expected to dissolve significantly under most conditions.

5 PRELIMINARY CONCLUSIONS

Based on the samples cxamined to date, the following preliminary conclusions can be drawn:
e Simple examination of the chemical data set shows that samples containing high Pb

or As zlso show high Fe contents. The correlation appears to be quite good for many
samples.

In other cases, Pb and As are enriched in the soils without having significant

enrichment in Fe. These samples may be impacted by a different source than thosc
noted in the first conclusion above.

Comparison of slag chemistry and mincralogy to the residential soils shows that many
of the soils” Pb and As contents fall along slag mixing lines. Apgain, a portion of the

samples do not follow this trend, sugzesting a different source or variance in the slag
composition that may be imapacting the soils.

Low magnification microscopy and mégnetié separation appear to confirm the
presence of slag in the subset of samples examined.



