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' Los Alamos Natlotial Laboratory 
Los Alamos,New Moxlco 87545 

1 

I 

tqr, Ted Taylor, Program Munager 
Department of Enargy 

1 t os  Alamos Area Office, MS A31 6 
I :,os AIamos, NM 87544 

II 4 I 

* .  J 
I t  

1 ,  13ear Mr, Taylor: 6 '1 
, 'i i 
"!SUBJECT: REQUESTED DOCUMENT REFONIS S~IJPPORl'll1G THE I 8  I 

;i\ ', , CLOSURE PLAN ON TA46,  TSL 86 SIJRFACE IMPOUNDMENT 
1: 

1; I 
vi 

I 
I 

l i  Enclosad please find the two roporttr requestcid In NMED's Junu 24, 1994 lattor, 

!'Approval for Extenslon to Itoms In the May 5 ,  '1094 I \ lot lc~ 01' Dollclenc\~ (NOD)", Tlils 

Information Is belnb supplied to MMED us part of thcr Los Aldmoa Natlc nal Laboratory's 
I 

I $ANi's) response to a notice of doflclency (NOD) rcroelved &n the Clotiuro Plan for TAM 

i35, TSL 85 suhace impoundment, Addltlonal auppclrtlng dacumonlali~ n wlll be 

ixesented to NMED by Mr, Patrick Longmlre of LANVs Enviitmmentnl %storatlon 

Rogram,' It Is my understanding that Mr, Longmlrs 1.3 coordliiatlng thls' sffort wlth NMED, 

I i 

I 

I If you have any 
t-llckens at 665-4230: 
1 

quest Ions I please feel fros to call me 'at 867-0819 or Duvld 

0 M/j EL 

An Oqunl OpporlUnlly Umployur/Opiirulsd by tlnlvutilly 01 CallfolniU An Oquni Opporlunlly UmpIoyur/Opiirulsd by tlnlvut i l l y  01 Callfolnlu 



, .  
I. I 

Mall Stop: J534 i ! 

"relephoiwt 686~t34183, 6664 264 

t8nernorandurn ! 
Los Alarnos Natlonal Laboratory I % % f  G&9116 i 
Los Alamos, New Mexico 87545 

/ I  

1..-.-.-.1+---.r ** 
To: Dlstrlbutfon I 

From: Patrick Longmire, CST4 0, Earth Salenoes Tbohnlaal T a m  

Subjeot: BACKGROUND 3 d  CHEMICAL DPi,TA USINQ EPA We46 
PROCEDURCB I 

I 

Attaohed are more recent background chemical data foil BOIIB oolldloted at Los 
Alamos (tables I and II), These data are collectlsd from "true ~iolle';, whloh may 
have application for fill or reworked unooneolldilted tnaterlal found at the 
townsite8 and other disturbed area8 of thc Laboratory, Table 1 coniialns 
chemlaal data for all solls and fracture fill material aumpled at the I,,aboratoty, 
Table II oonthln ohemloal data from A hotlrone, whloh typlattlly bra the 
Uppermant soll horizons found on the PaJarlto Plateau, These A hi irirans afe 
probably oornparable to surfaoe soll earnplea, exaludlng fill materli 11, dolledted at 
operable units (OUs), Clearly, more Laboratotylwlde btiakgraund sol1 samples 
need to be colluded from A horizons, 

Nltrlc ecld ("03) Was used to partly dlosoko tlie sdl samples, Akmlo 
absorption (AA) and tnductlvely coupled plaurnk l~peotrcraaopy (ICP) were the 
analytloal methods used, Analytes of most doneem inolucls arsenlii (AB) and 
bet)rlllum (Be) because background 8011 aonaerttratlona exaeed amenlng 
aotlon levels (SALS) for these two element8 (Der, 0,IO ppm; As, O I 4 O  ppm), A 
semlriar will be given In early May d h x m l n g  di~talltl of them baal:ground data, 
Thank you for your Interest in them baokgrouna aoll data, 

I 

I 

I 

I 

1 ,  

I .  , 
, 

I !  

, .  
I 

i ,  
i 



TABLE L Backsround Remen*M Concentrations in Soils at i o s  Alarnos. New Mexico 

Nitric Acid Dissolution iSW646) JNAA or DNAA Wranium Only) 

Range 
. .  . . . . . . .  .. .. . . . . . . . . . . . . .  . . . . .  

Mean 
. -  - 

Number of 
-'llw --.- - 

-_ - -. - - -. - __ -. - - .......... .. . . ... . . . . .  ... . . . . .  . - -. -. -. . - - - - __ _- . -. - .- -. 
~ . _  . - -  . - -  

EJementa Nurnbr of Mean Range 

As 72 4-9 O S  - 136 67 5-04 120- I0.SI 
Ela 72 176 24 - 730 75 459 125 - 829 
Be 72 1-23 0-18 - 4-00 

75 Qn 1-00 - 4-40 

I -. -. - 
3amples . - ' .  - -  . _. . -. . -. - . . _  . . .  

& - 

c o  72 15-2 5 5 - 3 4  . a5 7-14 . 0-44 - 23-35 
. .  

Cr 72 122 7 -9.: 37-0 74 34-?4 203 - 71-07 
- - 0-6 - 16.0 

. .  
cu 67 6.6 
Fe(Wt.%) 72 1.51 0.33-3.60 - is 2-37 1-09 - 4-86 
Ni 70 - 10-3 20 - 28.0 - 

Pb 69 

S e  41 
72 
40 

16-7 . 4.0 - 37-0 
b28-36 18-00 56.00 
0.75 0.30 - 2 4 0  
7- 1 0.6 - 15.0 7 5  
0.42 0-20 - 0.90 

10-09 - 27-30 

. . 3-4 1 1-54 - 6.73 . . . .  
. . . . . . .  

. . . .  . 48.95 11.54 - 113.10 
72 .. 0-94. . . 0 -20 -240 ' .  .75- - .  

. .72 
u 
v ,  72 :: 26.6 ._ 4-0-56.0 ' . 

Wata are repoiled m pads per kiI1io.n (ppm) unIess qthenwise noted--- . 

bHydrofiuon'c acid used in sample dissolution,. 

.... . .  . . . .  . . . .  . . . .  . . . . .  . . . . .  .. . . . . .  - -. -- - - -. .- _. . .  
. -  - - -_ .. .. . . . . .  . . . . .  . . .  - - . . . . . .  - . . . .  . . . .  . . . . . .  . ..... . . .  . .... . . . . .  . . . . . . . . . .  . . . . .  - .  :- - - - -.. -.. - - - . .  

- 
- 1 .  

- .  
- - . - . . -. . . .  __ .__ - .  . .  - .  .- 



o I in d F t em en t a I . C o n c e n ~ t l f l U e : O e ~ & ; ~  
I .* 

': w e w  Mexlm 

' I ,  ---- 
I ,  Elernenta ' Number of Mean Rango 
I : [  Samples 

9 
7 

341 
123 
O I 7 1  
1 G17 

841 
645 
1 I 2 1  
617 

1518 
0458 
548 
012 

019 
Y 9 i 9.8 416 * 3 z o L -  8- 

aData are reported in parts per mllllon (ppm) unlese othii,rwlse notr td, 
Note: A horizon is uppermost sol1 horizon charurilerked during 

! background Investlgatlon, 

! 
I .  

i 

I 

1 ,  

I 
I 

. .  
, 

* _  

I 



PRELIMINARY BACK:GROUbID ELE!MENTAI,. 
CONCENTRATIONS IN BANDELlER TUFF AND SELECTED SOIL 

SERltfS, 1993 , 

' by 
I 

Patrlck Longrnlra, Ctarsnlcs Duffy, and Stdivan Rana:Ju 
! 

6 ,  

ABSTRACT I 

Duflng spring and summer of 1992, the Bandelier Tufl rand soverli 1 soil series 
were sampled to determine background elemental conlmtratlani 1 Thlrtydght 

samples of the Bandeller Tufl and seventymflve eoll sartiples wero submltted for 

chemlcal analyses, Rock and sol1 samplaa were analyiied for antlmony (Sb), 
arsenic (As), barium (ea), beryllium (th), cadmlum (Cd), chramluin (Cu), lead 

(Pb), mercury (Hg), sllver (Ag), tharlurn (Th), uranium ( I &  and othbr elements, 

The sol1 samples contaln hlgher concontretlanr; : of aluntlnum (AI): As, 8a, 

c a l c h  (Ca), ceslum (Cs), cobalt (ea:), Cr, and Iron (I%) relative 13 the 

Bandrliw Tufl samples, The Bandeller luff atmplea, Iiowevor, clmtaln higher 

concenttationa at Ea, Pb, sodium (Nei), potusallJrn (K), Th, and Ui:'elatlve to solls, 
Variations In sol1 elemental concentrtatlons aw rslatd'to uhemlal'rl 

chsrrctrhtlca ot a partlcular soil horlzon and.10 the prarent rn&la l ,  whlch 

cansish of rrlluvlal fans, sheet wash rnaterlal, COIIUVIUI~, dr.felJ F umlce (El 
Cajeto), I-, and tho Bandolier l u l f ,  BeaautM of thdi Ilmlted nvmbsr of 

Randellrr Tuff and sol1 samples collsoted, thh data adt ahould ni0t be 

conddered statisticatty reprrsentatlvg 01 the tlrll gults 1st aolls anlrl tuff preaent at 

I 1  

I 

I I 

I ,  

the Laboratory, and rnay not Include I the full rttngm of natural carmtratlons for 

all elernant8, Generally, these data [agree well wlth aall data rep4bHed by 

Fefenbaugh et al, (I 990) and Schaoklette and Baarngen (I fI84,!, 

I '  

I 8  
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4 

ortUory, Addltlbnrl, hlghar stra&aphic . , .  , 
' ,  I . i l  

nt In tho wwtorn pbrtton of the 
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FIGURE 1. LOCATION MAP OF BAUWELIER TUFF I!; 
I// 
'I 
I1 
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the full suite :! solis present at the Laboratory, and may not includ3 the full 
range of  natural concentratlons for all elements. 

b a r i h  (Ea), berylllum (He), cadmium (Cd), chrrrmlum (Cr),  lead (I"), mercury 

(Hg), sllvet (Ag), thorlum ( th) ,  and uranium (U). These elements &re ot prlmar/ 
cancwn to the ER program, because nurnerou~; solid waste mnnrrgement unlts 

(SWMUs) at Los Alamos Natlonal Laboratory' (Laboratlsry) potentially contain 

elevated concentrations of these elements, 011 ier elefl'rents of  ssl::ondary 
Importance to the ER Program Include alum1ni:rn (AI), bramlne (l!lr)l calclum 

(Ca), cesium (Cs), chlorlne (CI), cobalt (Cu), crlpper (ch), galllur:r (Qa), gold 

(Au), hafnium (Hf), lndlurn (In), Iodine (I), Iran 

Rock and soil samples were analyzed jot4 antlmcny (Sb), arsenic (As) ,  

maijneslirm (hilg), 

manganese (Mn), potassium (K), raro eatth sli,ments (REE), rub dlum (Rb), 

scandium (Sc), selenium (Se), sodlurn (Nu), slrontlum (Sr), tantalum (Ta), 

tltanium (TI), tungsten (W), vanadluff1 (V), rlnc (Zn), atid rlrconluin (Zr) ,  

This raport summadres elemental background conountrarlone eomplled an 
the Eandeller Tuff and solla collected wlthln and adjacllent to the Labaratoy 

boundaries, An additional report Wlll be made 8Vflllaktlrr In lata rf pdng of 1993, 

which wlll consist of kattstlcal evaluatlon and Interpr~itutlan of e:hemlcal, physlcal, 

and rnlnet'aloglcal data collected dklrlng thle Inveatlgdltlon, 

Nowcontarninatad samples of the Batideller I'utl ware cr~llected at two 

localltles wlthln Bandellet' Natlonal Monumallt (BNM'), Locatlon I ai the sectlons 
where the samples were taken are shown In PIgUre 1 , Locatlor 8 of the SarTIples 

withln the sectlons are shown In' Flgures 3 and 4, Sdimplea we1 B taken from 
surlacle exposure, but material from obvlaud, wettthedng rlnds lNas excluded, 
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limited to t h e  uppor ('khirage)! 

lltles where dther trenches 

, . . I/ . .I :. , . ,  , I I 

Pwl (no;;th of Lo8 Alembs Creek, 

, A , / '  I 

woro CollMod at dlffwsnt 
, . I ,  i 

( . I  . . . : I '  I .  . ,  
~ 1 ,' 
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procedures used for these analyses are descrlbed In detatall In Qalrller and 

Gladney ( 1  986), Gladney et al, (1 981 1, and Qarcla (19EiIO), Qualltj assurance 

was provlded by concurrent analysis of  different Natlonrill lnstltute :If Standards 

and Technology (NIST), United States Envlronnlental F'rotection P gency 

(USEPA), and Unlted States Geologlcal Survey (USOE;) referenci, materials 

described by Gladney et at, (1961) and Qarcln (1391), 

RESULTS 

Table I summarizes the means and ranges 01 elements In :he Bandeller 

Tuff and soll series, The sol1 samples are ear)otMd In AI, As, Bar (:a, Cs, Go, Cr, 
and Fe relative to the Bandeller Tutl sarnplee, The Bat\drllef f'wfi samples, 

however, are enrlched In Be, Pb, Na, K, Th, arid U reliitlve to sal 8 ,  Variatloris In 

sol1 elemental concentratlong are relrated ta ahemlcal rfrharacterla;Ia of a 

particular sol1 hodron and to the pairsnt mtWbl ,  whlol? canrlsta st alluvlal fans, 

sheet wash material, colluvlum, and the Bundi,ller Tul!l, QeneraILl, thew data 

agree wall wlth soil data reported from other sources tktmmarlra1:d In Table I I ,  . 

including Ferenbaugh et at, (1 990) rind Sahwklette ernd Bdorng~m (1 !384), 

The results ol Individual analyses are tabulattid In AppendlN A, :"ableB A4 und 
A.11, 
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1-36 
1 .34  
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1 - 5 7  
5.59 
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0.91 
0 . M  
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1.19 
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1-25 
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1-32 
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3-11 
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0.57 
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I )  55 
0.45 

0.51 
0 - 5 2  
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0.89 
1-33 

0.32 
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0 .61 
0 . 4 9  
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0 - 5 1  
0.65 
a - C Z  
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(i-46 
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u W L  

0-93 
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59 -71 
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4s -76 
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4 -7a 
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4-SL 
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1-60 
1.79 
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1 - 1 4  
1 .9 I  
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2-34 
2.04 
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f - 22 
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X.LS 
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0.21 

5 fr - 
0.20 
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0-19 

0 . 2 2  
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0.2a 
0.20 
0.19 
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0-16 
0.12 
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6 . 2 1  - 

0.19 

0 . 2 3  
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0-14 
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0.2L 
o.ie 
0.22 
Q.22 
0.21 
0.19 
a. 18 
a.23 
0.24 

a.ir 
a I( 

0-18 

4 - I T  
0.12 
2 - 2  
0-12 

12.21 
1 4 . 1 3  
12-52 
11-76 
1 3 . 3 4  
11-65 
12.06 
14.06 
12-31 
12-64 
9.05 

ll?. 15 
8-71 
9.26 
€ . I 1  

& . & I  
12.17 
1 5 . 4 1  
1 4 . 1 1  
1 1 - 1 4  
l5.LL 
14.13 
11-34 

t1.72 
12.89 

11.65 
6-36 
7 - 7 3  
6.66 
6 . 2 2 -  
ryi 
5-60 

6 . i ~  

x2.oa 

14.03  

1.13 

0.99 
1.31 
1.0d 
0 .99  
1-12 
1 . 0 3  
1.01 

I.(& 
0 . 7 l l  
0 .79  
0 . 6 4  
0 . 5 4  
0.51 
l.G6 
1 . 2 5  
1.26 
1.18 

2.1a 
1.11 
t -06 
1-3Z 
t - z s  
L-LO 
i.36 
0.60 
0 66 
0 61 
0 ff 
0-5*  
0 .  hS 

t .Go 

0 . 7 3  
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7-19 
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6.E5 
8.19 
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4.20 
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s 00 

10.14 
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ES-IWI 30 .oe 
f S - l U G Y  
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t s- I u 1 L 
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2 - 8 1  
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O-EU 
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4 -71 
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4 - 6 2  
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ES-2000 
fS-20a6F 
FS-2001 

ts-2003 

ES-2005 
FS-2006 
fS-2007 
FS-2006 
FS-2ot9 
Fs-2010 
ES-2011 
FS-20 1 2 

FS-2014F 
FS-2013F 
FS-ZOIbF 
TS-2017F 

. FS-2018F 
FS-2QISF 
Es-202aE 
k 2 0 2 L  
k2Q22 

FS-2024 
~ ~ - 2 0 2 s  
k 2 0 2 C  
TS-ZOZ~ 
TZ-202~ 

~ ~ - 2 ~ 3 0  

~ s - t a m  
~s-2004 

~ s - 2 0  I 3 

- e - 2  
C-9-L- 

ES-IO29 

ES-2031 
--XU2 
FS-2033 
TS-2034 
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Ff-zufr . 
C S - Z ~ ~ T  
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2 . 2 a  
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2-2m 
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z-2s 
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2-252 
t - Z ! j t l  
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i S-2017F 
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t 5-201 9F 
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FS-2026 
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LS-2030 
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I S - 2 0 3 2  
LS-2033 
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ES-2037 
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ES-2039 
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€5-2041 
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ES-ZO1C 
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- PS-2049 
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i s - Z O S I  
€:2-20S2 

ES-2QS4 
ES-205s 
ES-2056 
€5-2057 

t s-zoa9 

E s-201 6~ 

F s-zms 

ES-IOIL 

Es-zasx 

2 - 4 5  
I-45 

-3 .19  
1.91 
3.10 
1.67 
6 - 7 4  
2.12 
9.19 
2 . 5 4  
2.39 

12.13 
6 - 2 6  
3-05 
3.01 

.3.93 
2-10 
7-14 
2-'19 
2-74  
9 - 2 8  
3 . 3 4  
8.90 
i . 1 4  
2-33 

10.29 
3-21 

L -va 
4 -61 

4 4 - 6 1  
(-IC 
2-66 
LZ-S? 

3 -97 
<1-77 
IZ.26 

2.C) 
I -7t  

3-31 
<2-23 

4 - 5 1  
2-53 
2-51 
9-00 

16.91 

- .  

f -5.E 

s - a i  

? - - +-a% - 

0.11 

0 -es  
1-30 
0 .45  
0.42 

0 - 4 1  
0-55  
0 - 4 1  
0.u. 
0 . 3 4  
1.31 
0.42 
0.46 
1.17 
0-81 
0.42 
0.1) 

0.61 
1 - 2 b  
0.43 
0 - 7 0  
1-19 

1-01. 
0 - S b  
0 -60  
1-15 

0-3s 

6-65 

0 . 5 1  
0.59 

0 -?E 
0 - 4 8  

I - t Q  
0-52 

n a* 

. I  - 17 

o.ai - -  ---- 

0-61 

0 . 4 4  

n . c i  
0 - 4 1  
0 -35  

I.Gl 
2.05 

108.10 
IS1.00 
1 3 4 - 4 0  
126-m 
131.70 
143.15 
132-40 
111.10 
12l.SO 
131.10 
122.40 
I24 .u) 
120.50 
101 -50  
106.00 
104.00 
93.13 
104-b0 
111.40 u -7¶ 

136-10 
130-70 
91-07 
90-69 

110.70 
101.BO 

10s-90 
90.73 

112-30 
114-30 

$7 75 
64-97 
U - E 5  

107-bQ 

03-Lo 
87-44 
1lt-70 
87-68 

111.00 
139 .Y) 
121~20 

IM.111 
1 7 . u  
102.00 
1IE-m 
73-69 
1a4-so 

99-21 

1 o e . m  

--- 
xrCrC-- 

m.ei 

122-LO 

rar-wr - 

5-95 
. 8 - 1 5  

6.65 
s.90 . 7-51 
7.14 
1.26; 
1-19 
6.20 

6.3s 
6.49 
6.27 
5.99 
5-41 
5 .30  

. 5 - 7 7  
5 - 7 5  
5 . M  
4 -79 
5-71  
7.09 
6.93 
5-94 
S - I 7  
6.20 
6.52 

5 . 6 2  
5.17 
6.63 
6.17 
5-21 
5-09 
( . G I  - 
6-14 
2-11 
4-60  
5-42 
5 -36 
4.L2 

1 - 2 1  
6.51 

- i - i i  - 
5-00  

7.0a 

t 3L - ---_ 

5-54 

a-4s 

- 5 . 6 3  _.  

4501 -70  
c221.20 
~278.30 
a 4 5 5 . 6 0  
ctl1.65 
<291.10 
<526 -20 
4 7 0 - 5 0  
c219-30 

c365.20 
~ 2 1 9 . 4 0  
~ 3 6 3 . -  . 
~ 3 5 6 . 0 0  

CZ~I-ZO 

114 -00 
485.20 
225 .UO 

279 -70 
246.50 

' 319-30 

439-80 
4ai.00 
290-10 
26s. 10 
392 -70 
3 3 7 . S O  
203 - 7 0  

5 - 4 1  <33#-CU 
6.39 <223-10 
C.50 ~ 2 5 7 . 0 0  
5.75 ~267-60 
5.55 C224-1P 

39 5 3  
98 98 
42.53 
60 ~ 99 
59-s9 
56-20 
7 1 - 4 0  
S J . 6 0  
a7.97 
31-64 
S0.21 
43-19 
66.41 
63.3a 
45-69 
37.14 
4 7 - 5 3  

46-10 
54-12 

10 29 
4 4  96 
09.72 
se.67 

4 1 . 6 a  

1a.19 

b I  h l  
G t i  z: 
70.60 
Sa 06 
7z 45 
za 15 
Id 11 

4>-75 

29-66 
75-02 
49 -24 

78.1% 
4 T - 4 2  
66.09 
61-92 
52.45 
5 0  3Ai 
77- 54 

4 9 - 3 1  
53-91 
59-23 
52-54 

a . i a  

at1.441 

76-31 

. -  



. .  
. . . . . .  . . .  - - : .- .... ..- - . ... . .  

. .  

- .  

. . . . . .  -. . . _ _  
.. - . . . . . .  

. .  . .- . . . 

. .  - 

-. . . -  . . . . . . . . . . . . .  . . . . . . . . . . .  

. ~. . . . . .  _. ....... - . .  

. . .  

__ ._ -. __ . .  . . -  ......... - . . . . . . . . . . .  ._ . . . .  - . . . . . . .  - - 



S E . 0  
3E'D 
ZZ'D 
XZ'D 
SZ'D 
I I ' D  
-*-I) 

S f ' O  
SE'O 
19-0 
DZ'O 
YE-U 
a T - D  
11-0 
ZP'D 
SZ'D 
DZ'O 
3E-D 
'D2-0 
ZZ-0 
DI'D 
5 t ' D  
*Z 'O  
32-0 
OE'D 
1 9 - 0  
3 ) - 0  
12'0 
1)-0 
i C ' 0  
D f - 0  
02'0 
2 2 - 0  
12-0 
zz-0 
0 2 - 0  
L I ' D  
# I -u  
0 2 - 0  
5 2 - 0  
12-0 
E Z - 0  

6 2 - 0  
TE-0 
51'0 
6E-0 
9E'D 

ut-0  
ZE'O 

- zr-D 

SL-o 

5c -0  

CD'O 
m0-fl 

- ??-5 -- - m'o- 
01-E 
so- 0 
O f - 0  
SD- D 
Of-D 
59- I) 
LO-D 
01-v 

01-0 
so-0 
10-D 
m-0 
D I - D  
ZD-D 
m-0 
60-0 
11-0 
S D - D  
01-0 
BO- 0 
10- D 
60-D 
80-0  

so-0 
ut -0  

lo-0 
I f ' D  
LO-J 
w-0 
WO-0 
60-0  

so- 0 
d U ' 0  
Lo-0 
01-0 
r1-0 
Lo-0  

ze-1 

-. 
. .  

. -  

. . . . .  .......... .. - - .- -. 

. . . . . . . .  



. . . . . . . .  . .  

... 
. . .  . . .  . . .  ... . . . .  . . .  . _ _  . - . . .  _ - ..... . .  ......... ........ . .  . . . . .  . . . .  - - - _. - .- - . .  _ _  - - - . .  - - 

. . .  . . ,. . - -. . . . . . . . . . . . . . . .  

. .  

. . . . .  

- .  

_. . . .  

. . . . . . .  - . . . .  . . .  - . - . .  .... . .  

I 



_ _ _  . - - .. .- . . -  _ _  ._ . : .. : f=.^--t.--. 
ts-20oat- 

LS-2002 
€5-1001 

€5-2003 
L S - 2 U U I  
t 5 - t U 0 5  
C S - Z U U 6  
FS-20U7 
ES-2008 

€5-2010 
FS-2011 
FS-2012 
€5-2013 

t s - 2 0 1 s 1  
FS-2016F 
FS-2017F 
FS-20160 
F5-fUf9F 
tS-202 or 
FS-2021 
FS-2021 
€5-2023 
ES-2026 
ts -2021 
€S-2028 
tS-202% 
tS-2030 
E520 3 1  

hJ tS-2Ll32 
€2-2033 
CS-2034 

L 5-2009 

cs-2111 (F 

-- -14 x.0 -- 
~ s - t a i 7  

E S - Z Q ~ O  

ES-ZO~Z 

ES-201B 
IS-2019 

ZT-'"-',E 

€5-2043 
CS-ZO44 
€S-ZQCS 
ES-2046 
EZ-204# 
&?&lcAS 
ES-2050 
€S- fOSl  
ts-2052 
f5-20S1 
ES-2054 
ES-2055 

= CS-ZOSC 
~ s - i a s t  

- x . 5 2  
33.  La 
26-  35 
31.6s 
S3.21 
21.34 

'26.79 
31 -76 
24.19 
3E-22 
4 3 . 4 8  
35. E4 

41.69 
41-IZ 

3t.73 
35-31 
29.91 
26.02 
39.52 
31.31 
43.08 
(7.14 
32.13 
20.28 

- 21,PC 
45-76 
SC-LI 

19-52 
32-01 
35-21 
31 -55 
3s -6s 
31-70 
12-44 
54-83 
37-03 
25-26 
2S.BS 
EZ-Ot 

I5 -71 
32-96 
36,SS 
13-LS 
i i - r i  
31-s4 
27-12  
34-13 
32.w 
23.U3 
r7-01 
32-59 

36-13  

ia.11 

z a m  

n-a* 

S L d ~ K r i  
Dauia t i on 

2 . W  

3-29 
3.67 
4.52 
3-65 
2.60 
3.66 
3 - 1 2  
3-63 
3.13 
4 - 1 6  
3-91 
3-11: 
3 -72 
2-11 
3.20 
3-23 
4 .os 
I . 3 Y  
3.64  
1-25 
3 I3  
4-2s 
4 .OS 
1-91 
t . 2 4  
4 . 2 1  
6 - 0 5  
3-51 
3 - 0 2  
3 - 9 4  
3-SZ 
3-22 
3-52 
3-30  
1 -68 
4-93 
3.Cl 
4-22 

3 .46  
3 -xs  
3-29 
3-@5 
3-5s 

. -. 
J.2J 

- -1; e--.- 

5-59 *_ 
&*si 

3-36 
1-17 
3 - 2 6  
3-32 
1-34 
e-24  
1-5s 

0 . 2 0  
0.20 
0 . 4 2  
0 . 2 1  
0 - 2 5  
0.27 
0.27 
0 - 3 5  
0.31 
0.28  
0.34 

0-32 
0.23  
0 .29  
0 . 2 6  
0 . 2 s  
0-31 
0-13 
0.24 
0 - 4 0  
0 - 3 3  
0.31 
0 . 2 5  
O-2l  
0 - 3 3  
0 - 2 2  
O-il 
0-25 
t3-27 
0 - 3 0  

0 - 2 4  

a-21 
n-54 
0 . 2 3  
0 . 2 s  
e. i r  
0 - 2 1  

9-38 

0-25  - -0. -_-- 

0-2s  
0-23 
0-32 
0.25 
ti-36 
a.21 
3-26 
0 .22  

0.22 
O * I ¶  
0 - 4 0  
0.27 

a 3 3  

Eu 

0 .46  

1.04 
O-BZ 
1-65 
0 - 9 1  
0 .70  
1 - 1 4  
0 - E S  
0 . 9 3  
1 - 2 4  
0-76  
0-5s  
0.63 
0.72  
0.51 
0 . 4 0  
11.51 
(3.62 
0 . 5 1  
0 .64  
0.5C 
0 - 5 1  
0.91 
0.51 
0-79 
0-92 
1-11  
0.66  

1-06 
0-11 
0-92 

0-16 
nc 

0.50 
0-l7 
0.6s 
0 - I S  
0-82 
0-* 
1.03 
0-M 
1-05 
0-99 
0-11 
1-06 
u.w 
0-90 
I.03 
e-% 
0.W 
1 - 3 0  
1-07  

. 

" *c 
Y -  .- 

1-93 

Stand4 r d 
D e w  I at 1 on 

0.05 
-_ 9 a=- 
- 6 - 6 5  

a m  
4-03 

n.05 
0 .08  

0.06 
0.08 
0.05 
0.09 

0.05 
0.05 
0-05  
0.01 
0 . 0 4  
0.05 
0.06 
0 . 0 4  
0 . 0 3  
0.04 
0 -01 
0.07 
0.Q6 
0.01 
0 -09 
0.07 

Q.45 
0.02  
0.cc 
0.06 
0.07 
0 - 0 3  
a-aa 
0 -0s 
0 -05 
0 -06 
U-GC 
J.04 
G - 6  
0-04 
0.M 
0 -a1 
0 -M 
0.01 
0-05  
;i *&Z 
0.01 
3 -08 
0 -06 
0-01 

0.04 

0-05  

0-04 
0-06 

m 
1 - 0 5  
x -00 
0 - s -  

r0.16 
1-29 
0.59 
0.6% 
0.90 
0-63  
0-90 
0 . 9 3  
1-14 
1-16 
1-06 
1.15 
0 - 7 4  
0.88 
0.91 
0.98 
0.88 
0.86 
0 . 6 4  
1.21 
1-27 
1-12 
0-76 

*0.10 
0 - 9 4  
O.4O 
0.68 
0.69 
0-1s  
0-71 
0 . 0 2  
0.70 
0 .76  
0 - 8 2  
1-26 
0 -74 
Q - 6 4  

0-fl 
0-SO 

(I.c'L 
0 - 5 1  
0-15 

0-57 

0 - 7 T  
11.59 
1-18 
0 . P S  

Y= 

0.71 

0 - n  

- -- - -- 
--5 

- -- - - _ _ _  
0 - 9 3  

Sraudttd 
Gem L dt 1011 

0 - l f  
0.10 z.:s 

U. J 2  
0.08 
0.07 

0 -01 
0.0d 
0.09 
0.11 
0.12 
0.10 
a. 1 0  
0.09 
0.09 
0.09 
0.11 
0.08 
0 . 0 8  

~ 0.05 
0.12 
0.14 
0.11 
0 . 0 9  

0.10 

0.07 
0.ott 
0.Od 
a. IO 
0.09 
0.09 
0.07 
G.Z:f 
0.12 
0.07 - 
0.07 

0.09 

0.09 

0-oe 
S nR - =  
0.07 
Q - O S  
0.09 
0-08 
0-09 
0 - O I  

0.oc 
0.0. 
0.07 

0-11 
0-09 

0-08 

3 - 4 Y  
4-21  

- 5  3: 
4 . 0 1  
5 - 9 1  
5 - 4 1  
3 74 
4.96 
3 69 
4.91 
5-37 
6-12 
1 . 2 1  
6.02 
6.05 
1 . 4 3  
5.21  
4 . 7 1  
3 .35  
4-91 
4 - 5 0  
3.61 
6.13 
6 . 5 3  
6 . 6 1  
3 71  
4 . 1 4  
5 - 5 5  
4 - 1 1  
3.93 
3.31 
5 82 
g-53 
4.72  
3 . 9 4  
4 - 3 4  - 
2 - 2 3  
L-58 
4 - 5 3  
4 . 0 1  
4.3c 
4 43 
4 - 4 2  
4 . 0 2  
5 .64 
4 . 9 x  
3-37 
5.22 
&.IC 
4 - 0 6  
5 -48  
4 . 0 4  

6.81 
4 .45  

2-86 

o.:u 

11.44 

u 45 -- a = 

O . i d  
[r 56 
u 91 
0 4 I  
U-51 

- 
--A- - - 

a 4 3  

0 4 1  
0.51 
0 6 3  
0 . 5 5  
0 49 
0 . 5 3  
0 . 4 9  

0 . 5 2  
0 56 
u 42 
G-41 
0.59 
0 . 6 3  
0.61 
0 . 4 6  
0 . 4 0  

0 . 4 4  
0 . 4 2  
n as 

U 56 
0 .  s4 
0 4 0  
U.f4 
0 . S 3  
a 3 L  
0 . 6 3  
0.39 
0 4 6  
0 . 4 0  
0.71 
0-38  
0-36 
0 65 
0 - 5 0  
0 .56  
0 . 4 6  
0 IE 
u - + a  

0.38 
0-4s 
0 58 
0 4& 

n 12 

0 4b  

-. -_ 

0 .4e  

-. . 

u.33 

26  
u t l  - %-a . .  
u fa 
U IS 
cf if 
u li 
u 2u 



... .- ......... 

d 

1 
2 
5 
5 
1 

9 
3 
I 
1 
1 
3 
0 
3 
1 
1 
2 
2 
0 
2 

0 

- 
rn 

. . .  . .  _ _  
. . . .  

. .  . . .  . -  . .  
. .  

-. - - .. 

. . . .  . .  . . .  . . . . .  - - .  
. .  

. 

. .  

. .  

. .  .. . .  

. . . .  . . . . . . .  - . . . . . .  . . .  . . . .  . . .  . .  

. -  . . . .  
. , . _ .  
. .- 

. -  . .  

. . . .  

... . .  ._ - - . 

, .  

. . .  -. . . . . .  

. .  . . -  

I -  I 
. . i  

i 
. I  

.... 

I - -  
. . .  . .......... ... .. .... . . .  - -. -. - . . . . . . .  . . . . .  . . . .  - .  . - .  . 

. .  
~- . - .  . . -  . .  -. - 



- . I  

FS-2003 
FS-2004 
LS-2005 
CS-2MC 
ES-2047 
FS-2MO 
F5-ZOOS 
FS-2 0 10 
15-2011 
FS-2012 
FS-2013 
FS-30J IF 
FS-2015E- 

FS-201 IF 
FS-2018F 
ES-201 SF 
FS-2 02  OC 
ES-2021 
FS-2022 
FS-2023 
FS-2OI6 
ES-1027 

FS-IO29 
FS-2030 
CS- 203L 
CS-203Z 
C S - 2 O U  
FS-9534 
ES-ZQ35 
t a-x-a I 
F5-20U 
FS-ZS3¶ 
FS-fold 
FS-2041  

T S - f 5 4 I  
ES-ZMa 
FS-ZMS 
ES-iWC 
FS-20U 
Cf-1-s 

LS-10Sl 
E S - t Q S t  
ES-1053 

fS-2055 
IS-2056 
E f-1057 

Fs-zaIIc 

E S - Z O ~ P  

- -  _I 

==--.-.I -- __ 

- I.-*- - i- 

~ s - 2 ~ 5 4  

a m  

.. 

.. . 
.- . .- . .  . - ._ 

- . . -  
... .. 



! I 

I 

! I I I I I I ! I I I ! I ! I I I I I I I I 

I 

'! 

'
I

 
I. 

! 
;I I
.

 !
'

 

I 
'11 I! :I 

i
I

 

I I i i I I 



. -  . .  . . . .  . .  

. . . . . . .  . . -  ...... - .. . .  

. .  
. .  

............ ...... -. . .  -. - ..... - .. _ .  . . .  

. . .  
-. . - - - . . .  

.__ - 
.... . . . . . .  . - .- .  - .. . , .i ;::. 

. . .  . .  . .  .. -. . 

. .  

. . . . . .  
. . .  

....... ...... ............ . . . .  ... .. ....... ..... . - -. ._ -. - _: -.:. .= - 
-. 

-. . - . - . ..  

. . . .  

- .  
- .  . .  

..... _- .. 

............ .- . .._.-__.- - . .  

... - 
. ..- .... -. .. . . .  . .  

. .  . .  



t 

I 

! '  . ,  
. ,  

1 !'II 
'1 

I 

I 

,' '. 
* . I  I I 

. . .  
. I. . .. 



1 ,  

, .  . .  

L 

' i  

. ,  

I 

' I .  

I 
I 



i 

1s 
2s 
39 
dN 
M 
1 ?iE 
Z\;E 
3FE 
JSE 
fi€ 
6b€ 
\E 
2E 
3E 
rE 
SE 
6E 
;E 

I SE 
*SE 
3 SE 
IS 
2s 
JS 
1 SY 
2s w 
3sw 
tW 
2W 
3w 
4%) 
w 
6w 
7w 
1Nw 
LW 
3w 
4hW 
SSW 
OW 

X 
X 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
X 
X 
X 
x 
X 
x 
x 
x 
x 
x 
X 
X 
x 
X 
x 
X 
X 
X 
x 
x 
X 

X 
x 
x 
x 
X 

U n 

x 
x 
x 
x 
x 
x 
X 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
X 
X 
x 
X 
x 
x 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
x 
X 
X 
x 

x 

x 
x 
x 
x 

x 

x 

x 
x 

x 
X 
X 

x 

x 
x 
'X 
x 

x 
4 %  

X 
X 
X 

x 
x 
X 
x 

X 
x 
x 
x 
X 

x 
x 

x 
x 

X 
x 





J 



4 2  
210 

50 
1 ,o 
1'0 
I9 
0'0s I 

330 
146 
OJO 
$10 
olio 

110 
0,619 

3d 

96 



' 

' 110 
210 

so 
10 
4 1  

7,O 

0112 
3 12 
3 $0 
0,60 

190 
1W 

010211 
3 5  
I 1  

3 80 
1 4 1  
0,083 
3 $2 

36d 
60 
I 1  

39 I 

311 
29 
1s 
14 
40 
IS 
4 
40 
16 
u) 
4 
11 
16 
4 
i J  
37 
' 1  . 
4 0 1  
37 
4 
I5 
I5 

1 so 
6Q 

7 IO 
13 
4.0 
147 

0 , W  
I id 

O,& 
60 
200 

0104 

I 3  
1 IO 
6a 

1 IO 

21 t 
120 
12 

313 

0107 O 

I 

6 

ii I 



3SO 
90 
21 

I IO 
la  
21 
14 
9 10 

3J 
349 

uo 
I &  
320 

0,224 

JJ 

2J 
0623 
31 I 

aa 

1 IO 

I f 0  
67 
21 

2l 
I4 ' 

2 1  
9 
9 

10 
21 
21 

9 
I1 
21 
6 
9 ,  

21 
9 

19 
4 '  

71 ' 
19 
21 
9 
9 

21 ' 

! 

, .  
, /  

, /  

I , .  



4 .  

, 
CI 
ill 
'i I 

i 

I .  

I 
I .  

; i  

I7 0132 
16 I 9111 

17 tYb0 I 

4 '  W b  
6 ' 69 

I .  

i ,' . .  
I 0 

I .. 



IO 
I70 
63 
39 
4 

4200 

2a 

614 

4 $0 
1 IO 

260 
210 

413 
01a 

444 
SCQ 

I20 
4310 

0117 
17 

170 
29 
2J 

220 
1 IO 

I3 
30 
39 
46 

9 1  
210 

! 13 
I j o  
64 

3 IS 
O1@6 

0140 
1 ao 

w 

0,076 
10 

320 
!LO 
640 

9 
9 
9 ,  
3 
J 
9 
I 
9 
9 
3 
9 
9 
3 
I 
9 
3 
7 
I 
9 
3 
I 
I 
3 

I 

... 



I ,  

j 

! 

j '  

AI 
CLJ 
Ea 
BI 
Br 
Cd 
ct 

* Cr 
cu 
F 
F t  

ti 
M I  
Ftn 
Nl 
Pb 
R b  
TI 
zn 

HI 

a1 300 

423 
I 1 4  

23 
03 

2,a 

I30 
100 
93 

823 
$0 Mu 

0,QI 
20 

70 900 
9110 
13 
I3 
w 

4w 
70 

0'01 
0,0011 

36 3W 
60 
23 

I 
3 
t 12 

13 

13 
3 
01s 
041 

2Sm 
' 30 

043 
1 I 3  

114 

2 1  3co 

21 
20 

260 

22 

711 ooo 

OJ2 

0105 

0, L 
:I20 

.I: 334 060 I' I 



I 

. .  . .  

, .  

' : 
I 

, 1 :  

. : 1  

' 8 %  

* I  

'I 

I 

" :  
/ . ,  

--,- 

TABLE YII (Coadoutd) ' 

Ekintat M u m '  Vloagrrdo+b V I D ( Y T ~ O Y ~  W~drpohl'  

a- 

Coocrowrlloac fppm) 
*- - 

Srn 
Sn 
Sr . 
TI 
Tb 

Th 
U 
V 
W 

. 

6 
2 

371 
2 
0,9 
0,o I 
781 
118 

t 13 
135 

1 
30 

J 50 
3 1 s  

019 

I t  

130 

I 

3 12 

.I 

U 

10 
300 
.I 

.L 

U 

6 
I 

100 
I 

1 

~: 

I 
, .  
! i  

I '  

, 
I 



. . .  . . . . . . . .  . . . . . . .  . . . .  . . . .  . . . . . . . . . .  . . .  . . .  . . . . . . .  . - - - __ __ - . . . .  . . .  . . . .  . . . . . . . . . .  . . . . . . . .  . . .  . .  
- 

- - . .- - .  

1 a f 2  
13fI 
6fI 
L f I  
I5 k2 
1 3 i  I 
1112 
6 1 1  
S f 1  
4 i  I 
I L L  
IS t2 
1 4 i I  
9 i 3  

1 1 1  1 
422 
311 
4 2 1  

3 t I  
2i2 

I 4 t  I 
Sfl 
7f I 

I l f I  
i5f2 
I f f  1 
l f t 2  
1 4 2  I 
l i t 1  
I S  i 2  
1 4 i  I 
132 L 
i t f  L 
16f2 
1 4 i L  
62E 
6 t t  
7 t I  
5 f I  

*-* 
c- - 

2 4  t Q I  
U i 0 . I  
1 3  f 0.1 
n i o - 1  
1.2 k 0- I 
20  t0.1 
2 1 i 0 . 1  
L l f l l l  
1.1 f O - I  
1 2 i a t  

2 1  i O . 1  
2-4 t 0.1 
21 i0 .1  
I J  t 0.1 
1-7 t 0. I 
1.0 fat 

!z 5."-I 

1.1 io-I 
1.7 f CLi 
L.0 f 0.1 
2 6 1 0 - 1  

22t0.1 
i9 fC.1 
1.7fO.I  
3 3 t n t  
2 2  f 0.1 
I J f a l  

ZQ f 0.L 
19 tU-I 
ul+ai 
20f0.1 
2 1  t0.1 
1.1 t 0.1 

1 6 k 0 1  
1 3 1 U I  

1 3 t Q I  - 

izmi 

t-o t a t  

z2ia.i 

i l i a  t 

. I 



. . .  . . . . . .  . . .  - .. _ .  . . . . . . .  . . . . . . . .  . . . . . .  . .  .. . . .  . . .  . -  . . . . . . . . . .  . . . .  - - - -.  
. .  . -  

IN 
2N 
3N 
4N 
5N 
t NE 
2N1 
3% 
4HE 
S* 
mE 
1E 
2E 
3E - 
4E 

6E 
7E 
ISZ 
2SE 
255 

1s 
25 
3s 
lsUr 
2SW 
3zyI 

I W  
2w 

4w 
YJll 
6W 
7w 
1W 
tiw 
3m 
4NW 
J W  
4Nw 

C f  
-.c- 

. .U f L1 

tZf4 
1 4 i 4  
1114  

1 2 t 4  

nil 
2 7 i l  
14 fi 
10 f4 
17i4 
2 2 2 4  
21 f 4  
13 f4 
1 7 f 4  
2 7 f 4  
? I f 5  
l S t 4  
1114 
15 t 4  
& I t 4  

B i 4  
M t 4  
22i4 
I l f 4  
i s 1 4  
29k4 
17f4 
2 2 t 4  

Ut4 
2 L t 4  
I O i 4  
I X  i 4  
31 f4 
IGB I 
I Y f 4  
2 f J t 4  
7 L 4  

l l f l  

d i -  

.C * 1 
I Y A  . 

1s i2 
13 s 2  
i 5 f  L 
4.3 * I 
6.t 1 I 

14 f2 
14 i t  
3.1 t L 
2 7 1 1  
6.8 i 1 
s z i  1 

15 i+ 
I t  2 2  
6-9 L 1 
4JfL 
sat !  
3 2 t l  
3 1 t l  
1-1 f 1 
3lf I 

!2 * 2  
L l f I  
34 i1 
13 f2 

L 1 f  I 
7 S f I  

14 iz 
I6 iz 
11 fZ 
*sir 

16 f2 
14 i 2  
I t  f2 
I2 &2 
16 f Z  
14 t Z  
4.5 t 1 
3 a t t  
4 1 l L  
3.5 1 t 

SI t3 
4Li2 
M i 3  
S Z f 3  
a i 3  
S Z f 5  
s2r3 
6 4 1 3  
71 f 4  
63 t 3  
71 L 4  
U f 2  
Y)fl 
4x12 - 
W t l  
33t3 
4 7 t Z  
55f6 
4 S t Z  
5 9 t 3  
Y t f  

d Z f 3  
sdt.2 
W t 3  

49 f 3  
s ir3 
M i l  
a i 7  
&fZ 
)9*f 
r i t L  
4f  L Z  
42f2 
31 f 2  
a i 2  
39 t f 
U t Z  
SAtI 

LIO 1 5  
S2r s 

- 
.. -. 

. -_ . . . . . . . . . .  . ., . 
-. 



c 
a 

2E 
-e= 

22 
32 

k 
w 

u t 1 0  
st10 

Mi10 

21 fZ 
l l i 2  

4 t2 

m t z  - 
I l k 2  

a t 4  
16fZ 



. .I 1 . . .  ' . : , , '  . . . . . .  . . .  - , .. . . . . .  . -  - . .  
. .  , -  . .  . .  

~ 

,- . . I  

. _ .  . . .  . .  . -- 

............ 
.... .. ...... .. ...... ... - ... .. ............. ... . . . . . . .  .... ~- .... __ ..................... 

- - -__. . ._  
. .  . .  

-- --- . .  ._ . -- -_ -- - - __ - -_ -- - - 

... 

. . - . . -  



- 
: 

IN 
5H 

I NE 
ZNE 
3HE; 

IE 
2E 
3E 
4E 
5E 
7E 

1sE 

is 

I s y  
-- - 

1w 
2w 
3w 
4w 
6W 
7w 

1NW 

3 f 3  
9 5  k ID 0.13 f 091 

9 7 Q t U O  4.c r0.1 0 . 1 0 f O . O C  



. . .  . . . . .  .- -. . . . .  -. - 
. .  _ -  - .  

. .  . .‘L. . .  . .  
. . .  
.,.I. ,- . ,  . I 

. . . . .  . .  - . ,  - .  



. . . . .  . . .  . . . .  . . . . . .  . . .  . -  . 
- . .  . .  ! - . .  

. .  . .  

~ . --.: ' . . 

LJ 
0 i 

lN 
3N 
4H 

4NE 
SNE 
6NE 

6E 

ZSE 
3sE 

0.a f om 
o x  f 0111 
O X  f 0113 

0.10 f O.OL 
0-10 f O.Ot - 
QIO t aoL 

a m t a a t  

OM f 0112 

wo f m? 

ala f O a t  
&IO f 0.Ot 

0.20 f 002 
a10 k O O L  

CIS 0.10 fa01 



. . . .  . . 1 '  : ... . .  . .  
. . .  . . .  . .  

* .  
- . .  . .  - - 

. .. . .  . . .  ... . - . - .. . .  . . . .  - . . .  . . . . . . . .  . -  - .  . .  . - . .  . .  - - _.__. . . , .  

TAU-€ A-LV k- 

49 
4 9  

la0 f10 

232 U f I f  22-03 99 

t - B  
c 

. .  

. . .  

-. 
-. . 



i ! i I I I i .
"

 

. i , I i 8
 

I I ' 
c' 

.- 

a
' 3 




