¢
i
H
i

‘: LOS A,amnn &2&&"\"“-0 ‘:‘lonlhn

i iR Regotd 1.D.# 40222

u.b--_.h—-u‘
.,

:mrsn,cetvaf'ZZZXZ S{ PHDCES“OR%% |

This form Iy subfect te change, please contact RPE for taest version,

LOS-,ALAMOS

Los ALAMUB NAT ONAL LABDHATORY

‘ l

ENVI RONMGNTAL RHSTDM‘NON
muunh Proessiny Facllity 3

PAGE CQUNT‘ : L{ 2

B Aaoard ndex Form - ‘

EM/ER: H_T270°

,SVMBOL.

DOGUM[ NT DAT*‘f

'

Complate (! flalds; Indicata It not applicabls or approprlate; ploase wrile !aaiblw Ceen
nocwwsm TO: J onamlzm*lorw D 2 E
amm‘"m NAME: D@UA&L oy oRoANizaToN _EM ), 1

0'7)

/‘74/

sums*crmm:ﬁ& % po Z_Gihti.”g
L&ru Plon U T8-35, TSl §5 dun ﬁw poUN %%75"

iv ﬁ ié."i
,RELORD T !PE {Circlo ralwunt typo for n__imu rucordl
- «Analvueui Dﬂa fﬂ C Excmm R Muts Pluoudu o Burbty
Do L Artate lf‘ , FAX . Munmw Putehuw Ruguost Jf - Tably
" ChidnohCusindy Flyursy Migtutorm Huuulpt. kuknuwladummn Tulyphony Reeord
{ Shatt !(,e : Foimy Mutuliouk Hoporl i TOC . i
~ Cotitputer Oumt fntorving -« Outline . Ruviuw | : Tramutiplion - .
T Colrngt - ‘Q”}Wﬁ Putnunnt Notay © Buw . Videe
Cobirollad Ditdbution  TTRT ¢  Phuly U gy Pl Work Plan
Drdwing - fI . 1 Logbook " Plan t : Othut
IJ (. I P ’ ! ’. I
RE(.ORD (IATEGORY‘ : RECORI) PACKARE : '
R lur Proow'nmum ur R for Rufomnunl g ,ff . i
) <o [n P -
FILE mLPen‘ —
,‘ 1‘ ~ y ¢f ' ! o .‘."d
neconu ¢ %LMED (YIN \f_____ = RECORI LOCATION: __ "~
; f Y ‘ Ih\dhsuw!uuuﬂun uf‘ruuutdlf hol ﬂl{l!pd.i

A I‘TACHMENTS FiLMED WIN 7(

T W attath, mﬂnu ta tMs raamd mmud?,
’ LA L R s

: LOC‘AT ON: .

(mdum(n ‘guatlun ul mnuhcmsm:\ n # aut Hlmmld

Y

L

MISGELL*!\NEOUS (List othar induxlnn cr tar!a ns naccssaru* plunw w‘hn lauib

i
"
)
v
!x
i,
f

'JSL“ ‘SS

TRV R

.r 15*,
5 Lt
| RN
-
oo e
v )
5 3
I r]{‘
| r“,’
!? ) %‘\f
D N
. lT
* -m-u—-h; i
i |l "‘\ 1
f );.i .
[ ‘l‘ ‘\'* “

2798

{

L T —
- ——

L

2% o

L L
e o, e e A

S e oo st A e e e




ChE L
+ L}
. "\
o
|

| ,'To“D l&\rwbw’n oﬁ i éham

l’:’Pa:"Vlclf_

L_onqmme;

1
1

g
e

[ESS——

R

SYMBOLt |

Ve

IZErAl

’\"UJ oy

| DM‘E D)

y\ nl.',,:.;| gbesy A

h

w' ’l!

o R
! |

.i .
1{ i
|

! 3
T

' 's'vmndl.:i" B

d B

M: Lonamw‘c

"E_l pALA

7 fﬁ’aa&qra unaf

ngmaon.- n

m

' -r'a\,%m

Fed dod Tinion, 1995
:" . ,]’i : . : :
N : . T !

| o r
; ER Ret.ondn lmh.x l’orm 05/04/94 i
' . T ‘l| ‘ . R

R R 1 : ' "
¢ "!’ ‘4 Iu"\.‘ ‘ ! ].I l ‘ 1
SO Sl
TECH AREA{S) L ADS NOIS1 -
'upv(.:‘e'n.tvywmcuMnml. R IR S UBT RELEVANT ADE NOW),
: .,‘:il . i X :«: i
Lo o "
Cobe !
3 . : i at ,-."i'.-
TR il g
f N [ L i !
' B o
v 1‘ . £ o o |
) i W -
. et R
ADMINISTHATIVE nEconD- [ —— R
Gl IR
T MUSTAN (8 Nuullm Moabain - CORRECT|ON #' .‘ — II: i‘ e |
connecword DEBCHIPTIOF,:‘“*’* X S 1 o
K N ' . , _,'. o : | . “Kl ) ; I| \. ;’2..
R O S ATTACHMEN'I ugT | % o




-
A, T et e, vt

| Los Alamos

‘ ‘t
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e wren 1o EMJER!)4-J270 |
| ' LosAlamos National Laboratory - waLsE MOBE i
x LosAIamos New Mexico 87545 lemose 367,061 9 G;
i . : ‘f,
- l
P ‘ il

: e, Ted Taylor, Program Manager - ii
i “Department of Energy -~ . A
i 'lLos Alamos Area Offlce, MS A316 , oy
' 'los Alamos, NM 87544 : i

| '-,'Deaer. Taylor. “ .

' ';'., UBJECT REQUESTED DOCUMENT REPOITS S\\JPPOF\THIG THE e

S CLOSURE PLAN ON TA-35, TSL 85 SURFACE IMPOUNDMENT ‘
! o i
i' ! | il
; g vl
ﬁ '; Enclosad please flnd the two report's requestad in NMED ) Juna 24, 1994 Ietter. ‘
;"‘Approval tor Extenslon to ltems In the May 5, 1994 Notice ol' Dellclencw (NOD)", This l
} ' 'lnlormatlon Is belng supplied to NMED as part of tha Los Alumos Natl¢ hal Laboratory's ;'
: : S
i , LANL’ ) response to a notice of deficlency (NOD) rucelved wn the Clm Ure Plan for TA- .,‘
.'\35 TSL 85 surtaca Impoundmant Additional supparting dncumenlat\c n wil be “’
:presented to NMED by Mr. Patrick Longmire of LANU's Envhonmenlal Restoratlon : PE
:farogram It Is my understandlng that Mr. Longmire I3 coordlnatlng this affort with NMED, ‘:
I you have any questlons please feel free to call me at 667« 0819 orDavid 41
-chkens at 665- 4230 : | | i
S Slpgearely, ! il
- SOV NE
. : g ‘l b {:x:

Lo o Davit! J. Melnro g-* ) |
Actiniy Project Manage. W
, Enviranmentsl Restoralion Program
‘DM/ja | | |
Sy: | - | i
RBF;MS:M7075» ' i
| CAM, MS A150 | . _ i
o | Recolved by ER-RPF | -
JUL 18 1994 i
: An Equat Opportunity Bmployer/Opuraied by Unisursily ol Cnll'umm . '“‘




‘Los Alamos Natlonal Laboratory
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Los /—‘\ﬂamQS 19ate: March 21, 1694
" o [Mall Stoy: J534 |

fax! 6BE-D118
inemorandum

ty

Los Alamos, New'MQxlcd 87545

‘felephone! 685.6493, 665-1264

To! Dlstrlbutlon . ,
From: Patrlck angmlre. OAS_T-1O. Earth Sclences Technlcal Teamzﬁ

. ) \ : . ;
Subject: BACKGROUND SOIL CHEMICAL DATA USING EPA $WE48
~ PROCEDURES : |
Attached are more recent background chemioal data for solls oollébtad at Los
Alamos (Tables | and Il). Thesa data are collectind from “true solls", which may
have application for fill or reworked unconsolldated materlal found at the

- townsites and other disturbed areas of the Laberatory, Table | conlains

chemioal data for all solls and fracture fill material sampled at the l.aboratory,
Table |l contain chemical data from A horlzons, which typloally are the
Uppermosnt soll horizons found on the Palarito Plateau, ‘These A hiitzons are

probably comparable to surface soll samples, excluding fill matetliil, collacted at

operable Uhits (OUs). Clearly, more Laboratory«wide btickground: soll samples
need to be collected from A horlzors, o

' T . . 1

Nitrle acid (HNOg) was used to partly dissclve the soil samples, Alsmic
absorption (AA) and Inductively cotipled plastne: spectrescopy (ICI*) wete the
analytical methods used, Analytes of most con¢em inolude arsenl: (As) and
berylium (Be) because background soll concenitrations excesd stteening
actlon levels (SALs) for these two elements (Be, 0,16 ppm; Ag, 0.4 ppm), A

semirar will be given In sarly May discussing diatalls of these bacliground data,

Thank youvfoi"ycur Interest in these background soll data.
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TABLE 1. Background Elemenlal Concentrations in Soils at 1.os Alamos, New Mexico

Nitric Acid Dissolution (SWB46) INAA or DNAA {Uranium Only)
Elemenla Number of Mean Range . Number of Mean Range
e e aampies 'f"'“”"” - “"_"":"' s —-775oax:xprca S T e T
As 72 49 ~ 05-136 67 5.04 1.20- 10.81
Ba 72 176 24-730 75 459 125- 829
Be 72 1.23 0.18-4.00 - -
= 75 . b2 37 1.00- 4.40 :
Co 72 15.2 - 55-34 75 - 734 0.44-2335
Cr 72 122 - 19-370 74 ‘ 3474 203-71.07
Cu 67 6.6 06-16.0 , - -
. Fe (m%) 72 - 1.51 " 033-360° 7 75 ‘237 ~  1.09-48B
Ni 70 103 20-28.0 - -
Pb 69 16.7. 40-370 - ‘ - -
. b8 35. 18.00 - 56.00 _ '
Se 41 - .075 0.30-2.40 , R
Th . 72 7.1 06-150 =~ 75 16.06 10.09 - 27.30
mo 40 042 020 090 L - '
u . 72 094 ,'020 240 _.7'5j L 341 154-673
V. 72 - 266 - - 7 40- 56.0 T2 ~4B.95 ~11.54- 11310

~ 8Data are reported i in paris per ‘million (ppm) unless otherwzse noted. -
bHycirc:ﬂuonc acid used in sample di ssoluhon
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| TABLE |I. Backaround Elemental Concentratlons in A, Horlzons if Solls
- atLos Alamos, New Mex|co : r

. "-muug_mnmmmmm_wmm_w_.

.~ Elementa " Number of Mean Range

Samples

311 0.8 . 504
123 27 « 220
0.71 0,31« 1.0
16.7 10.0+ 28,0

Ba -

O W 0w

Cov--'

811. 1,9-16,[3
6.5 33405
1421 0.33 . 2|;30
6.7 20+« 121'3

Fo (Who%)
NI

(s B (o BN RN (a ]

Pb 1548 440 ¢ 38&0
- 0158 0050 o 05‘35
518 200 b 8.0 [

012 ) 042 . 012

nNOoMNno

T

U 9 0.9 05«24
\_ 9 198 4.6« 37.8)

8Data are reported in parts per million {(ppm) unless othijtwise nomd.

" Note! A horizon Is Uppermost soll horlzon charatiterlzed durlng

background Investigation.
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ol PRELIMINARY BACKGROUMND ELEMENTAL. f
CONCENTHATIONS IN BANDELIER TUFF AND SELEl"TED SOIL fl
~ SERIES, 1993 v /
! i : a v
: ! by h
| | f"’
! L ‘ |
| Patrlck Longmlro, Claronlce Duﬁy, and Sttwcn Huno au ‘l
. i
ABSTRACT l
S During spring and summer of 1992, lhe Bandalier Tuft land several soll setles B
were sampled to delermlne background elemetital cone enlratlons. Thiry-sight " :
B samplos ol lhe Bandeller Tulf and seventy-five soll sarriples wera submlﬂed for | l
.chsmlcal analyses. Rock and scll samplea wers analy::ed for anlllmony (Sb) {.
¢ arsenio (Aa). barium (Ba). beryllum me) cadmlum (Ca), chromium (1), lead I
ol f (Pb) mercury (Hg). siiver (Ag), thorlum (Th), uranlum (lJ) and othsr elements, f |
. i , ",
’ - The soll samples contaln hlgher concenlratlonr ot alumlnum (Al) As. Ba, B
calclum (Ca). ceslum (Cs). coball (co). cr, and lran (Fo) relative l:) the | i
i
Bandnller Tul samples. The Bandeller Tuff sllrnplns. I1owevar. canlaln highat :i;

) | | concenlratlons of Bo. Pb, sodium (NB(). potasalurn (K}, Th. and U!‘alallve to solls, 3 |

l | ‘E s Varlallons In soll olomental concsntraatlons are ralalod to chemlc lal |

. characteristics of a panlcular soll horlzon and o the plaronl mata “al, which |

: f ‘:’ conslsts of ulluvlal fans, sheet wash material, colluvlum, alrall pumlca (El | :

' Ca]etu). Ioul. and the Bandeller Tull. Becautin of thll limited nu mbar ot 7;

Bandcller Tulf and soll samples collelcted this data set should it be l

' ' :"--“ consldered slallstlcally rspresentatlve of the lllll sulla el solls anll tut present at ‘-";‘
the Laboratory. and rnay not lnclude the full ringe of natural cor centrallons for lll
Coal alements. Generally. these data agree well with sl data rep orted by :

Ferenbaugh ot al, (1990) and Schackletta and Boarngen (1984' G‘l




|NTHODUCT|ON ,
i . .
Durlng spring anud summer of 1992 the Bandeller Tult and several soﬂ

sarles w;are qharacterlzlred (Watt and McFadden 1992) and sampled tox

: r
EERETAT MR ¥ e
| do'ormlna background ualemen.tal concemrazlons. Flgures { and 2 show

1 1.411\

sampling locaﬂons for tho. Bahdailar Tuff aand dlffarent soll serles. rezspecxlvety

RO H[

.:. Thls Investlﬁatlon Is rcltwvant to tha I:nvirc{nmemal Hestoraﬂon (F‘.-F\) F’mgram.

| bucausé‘backgmund olememal concontmtlons aro usod In determinlng

scmnlnq action levcls\for dlﬂoront contamlnanm. Background elemumal data
,‘ ! -,ln PR »f";"'_n

. aro allo roquircd to dlmlngulsh batwun . omamlnatod and non- co‘ntamlnated

R wcrcyputamlttlﬁd for'chomlcul anllysol. | R i’ 3

r,“u_‘.‘ i

Thc umpm ot Bnndtunr Tuﬂ lncludc all stratlgraphlc unlts prosent
wlthln thﬂ Tlhlngc Mcmbor In thc contrnhand sastem portlons of. tho '
Liporntury. and the bnc:kground conc'ntr'ltlonn are probabiy rnprosontaﬂve of
tu‘f:f ;Iuwh;ro In thiii uhif: at thu Laborzluory. Addltlonnl hlghnr stratlgrapmc

'; MR

""~ '."f - ‘ i

Lnboratory thnt hnvo not yet bun annlyznd. :

tfl oill . »-'

: i i | o
Thm so\l ump!n,w.ro collomd fmm uvtn vory dlﬂmnt solls tound

|',| l",’

qoographlcnlly around tho Lnborntory. IS”. ulm woro ulcctnd tc uample
IONI lnﬂuancod by q fnnﬁo of pnr_om mmmm. iopogruph!c mtlng. Ipcal

ST I‘ =

cllmm. v.nd tlmc. Thd 'lllmltoé'l numbor of !llmplo sites procludod covmgo of all

was ump!cd trom uch urtlng. tho nnturnl blckground varinbl!lty In scils

l'xm

. .:' 3 l
o ._‘sy occurrinq} at n\miinr mtllngs hu not ynt benn ovulumd Bocauu of ﬂme

r
conccrnl, ;hin dltl ut uhould not ba conuldorod ltlﬂlthlIly ropraumatlve of
; NI Lol i '

mndla. TPlny-oight samplu of thn Bandoﬂor Tuﬂ and sovonty-ﬂvo.a'sc]n'samples |

unitl of tho Tuh\rogi Mi]imbar. héwwor. are pnunt In the wmorn porﬂon of the |

typu of nou pruunt lt thc Laboratory. In lddmon. bmuu only ono‘aon prome '
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the full suite 1! solls present at the Laboratary, and may not includa the full ;
!

= T
P i S g S,

; ekl

| ~range of natural concantrations for all alements.
Fiobk and soll samples were analyzed for antimany (Sh), atsenic (As),
banum (Ba), beryllium (Be), cadmium (Cd), chrimium (Sr), lead (I“b) mereury i
(Hg), snver (Ag), thorlum (Th), and uranium (U). These slements &.te of primary

R

concern to the ER program, because numereus solid viaste manugement units i

| (SWMU‘s) at Los Alamos Natlonal Laboratory' (Laboratary) potentially contain il
elevgted concentrations of these elements, Qther elerants of se)::ondary |
Importance to the ER Program include aluminum (Al), bromine (Er), calcium i
(Oa)" cesium (Cé). chlorine (Cl), cobait (Co), cupper (CI:u). galllus;w (Ga), gold | E
(Au) hafnium (Hf) indlum (In), lodlne (1), lron (Fa), ma;;nesium (Mg}, X

_. manganese (Mn), potasslum (K), rare earth alyments | 'HEE) rub dium (Rb),
scandiurm (Sc), selenium (Se), sodium (Na), s1ront|urn (Sr), tantalum (Ta), i
' Nitanium (T1), tungsten (W), vanadiumi (V), zinc (2n), and zirconiurn (2r), '
This rapbrt summarizes elemental bacitground concentraiions complled on

the Bandeller Tutf and solls collected within and adjatient to the Laboratory i
boundarles. An additlonal report will be made availatle In late sprlng ot 1983, 1‘
wh\ch will consist of statistical evaluation and lnterprlltatlon of chemlcai. physical, ;f

and mlneraloglcal data collected during this Investiglition, :

METHODS

Non-contaminated samples of the Bandeller Tut were cillected at two g
localities within Bandeller Natlonal Monumeit (BNM), Locations of the sections
where the samples were taken are shown In Figure 1, Locatiors of the samples
within tﬁe sections are shown in' Figures 3 and 4, Semples wal e taken ftorm )
surface axposure, but materlal frorm obvious weathering rinds lwas excluded. (

”
&

—‘___“1
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Figure 4

Locations of Bandeller Tuff sampley within section 2,
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B Sampllng. to thls stage. has been Iargely limited to the upper (Tsmrege)

mamber CH the Bandeller Tutt, with only 1wo samples from the Iower (Otown
rnember.. A '{: o

\ Sotl samplas wem collacted m::m saven localitles where eithar trenches
e ‘ wora‘e'xc:‘watcd or sldes of drainage channols provldod oxcollont son exposure
| ER 1heao loca!!tlos lncludn l‘Jpvp”o"r Lo"a'Aiamoa Canycn (south the dirt resemolr
e road on tho north !aclng canyon slon») TA 69 (wast o‘ any developmants
' and/ordluturbancou), TA~16 (wut o; i tata Houto 4), TA-49 (south of Stata
' Houtc 4). T'A 39 (wost oi Stm Hoptw), Taankawi (nonh of Los Alamos Creek

wut ot Stite Route 4), and aouth of EG&G (south of Stato Routo 551) ‘These

S |°c.m|.. p!rovldcd a wido goographlcal dlnnbutlon of soll series, and allow

‘;. | ‘;":-pnnlni umpllng of tho varying dogm of soll dovnlopmcnt occurﬂng on the
i :(E.‘_Pl,llﬂﬁo Fl.tltuu. At uch locatlon. noi nmplu wm colloctod at dlﬁoron;
| i "ydopthc (0 to 300 cm) cormpondlng w thl dlﬂmnt soil horizons. ‘
' | Tho dlﬂmnt soil hodzons wma cluuifled and chmctoriz'd acco:ding 1o
; tralr toxturl. conslltonco'(wnt/dw) pmiclo alzo dlstributlon, co(or. clay m!neral

» ':contunt. calcium carbonaic contont. organlc carbon content, soll pH catlcm

'r nxchangocapacuy (OE'b)' and bulk denl!ty (Wntt ot a.1992). .
Sell umpm were puud through a 20 mesh sleve to remove pobbles

b o and twigu. Bnndolinr Tuﬂ and so&l umplu wm olthor nlr-drlod or driod Ina

torcod dr circulatlon o\mn ut 60 C mr 48 houm and thon ground with a

1 corundum momr and putlo. Grlndlnq ot tha Blndollnr Tuﬂ sampln was more '

SR 1.
o '-;; amnalvn than the sol urlnpln. bocnuu of tho lndumtod nature of tho rock

T umploé. | ; | | if. . | E
Aftortho umplu wm propnrod. thwy wcruubmlttod to INC-1510r

Instn.gmantal nnd dolayod neutron actlvnﬂon analyain (INAA and DNAA) and tc
K { EM 9 for Inductlvoly couplod argon planma (ICAP) spoctroscopy. The
l S I g .
| ; ;
{ SR S . RN : ' v

—_—




e N O
e e el ST

§ g 3
e T b

procedures used for these analyses are describad in detall In Qautler and
Gladnéy' (1986), Gladney et al, (1981), and Garcla (1940), Ouallty assurance
was pr_bvlded by concurrent analysis of diferant Natlonil Institute 3t Standards
and Technology (NIST). United States Environmiental Fotectian Agency
(USEPA), and United States Geologlcal Survey (USGEi‘) relerence matetials
described by Gladney et al. (1981) and Garcla (1391), |

e M
B

LTI R NG

' RESULTS i
. v

Table | summarizes the means and rangies of elaments in :he Bandslier
Tutf and soll series. The soll samples are anriched in Al, As, Ba, (ia, Cs, Co, Cr, j
and Fe relative to the Bandeller TuH samples, The Baideller Tut samples,
however, are enriched In Be, Pb, Na, K, Th, and U relitive to ani 8. Variations I i
soll elemental concentrations are related to chemical ci:harameﬁé:lcs ofa ;
particular soll harizon and to the parisnt material, which consists 5t alluvial fans, i
sheet wash material, colluvium, and the Bandaller Tut, Generally, these data
agres Well with soil data reported from other sources liummarized In Table !l, . i
including Ferenbaugh et al, (1990) and Schatkiette @nd Boatngen (1984), "

The resulits of individual analyses are tabulated In Appuhdix A, "'ables A<l and
A"“l ' : i
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Table A-1

Bandelier Tuff Analyses




X

- ¥5-1004
- ¥S-100% -
¥5-1006
¥S-1387 -
ES-1008 .
- FS-180% -
. FS-1010 _
I 230 { ) 3 S
L.l - ES-1012 0 7
St FS-1013
.. ES-1014 -
T ES-101S .

. ES-1018
T FS-1023 -
. FS-1821
. ¥S-1022 -

- TiNs-1023 <G

- FS-1024
o T ES-1025
S FS-1026 -
T F5-31027
- ES-1028 .
T - ¥5-30E5%
.. ¥S-1030 -
F5-1031
. FS-3032 °
‘- FS-1833 -
- §S-1034 .
- FS-1835
- ES-1036
. ¥S-1037
- ¥S-1836

Es-1083

7. 36278 .08 = xm 18-
~31975. 08

71 3433e.08

' 34383.33

'1331 32 <2175.88 -
CILTS.08 [ <3122.68 ..

-3549.12 - <€173.88 -
. <3395 .08
LIIMITL T 2669 .08

T 34755.88 ;0 1723.18°_<3141.58"
- 36228.90 . - l“)-l‘ <2237 .88
T O3N158.64 - 1339.43 0 <2526 48

32138.08 - J518.11: <XSH5 .98

31590.00 _ ll.( 71 (.‘ll-“
L 21306 .08 - ll“»ﬂ - 6571 .08
F21588.08 7T JI8S5_94 - 3297.08 -
- 24316.08 . ¥i42.57 d'lll.u
731618.68 7 1675.33 <2008 .88

"26R90 .80 - J156.27  <2545.08 °

LITS3LTT L QXb .08

819.29 :_ <2143.08 -

13968 83 . 67808 - <508
- 20828 a8 : - l!‘! .56 : <22%% o8
W18 80 T 322577 ., <2644 .00
_31060.08 - 1529.28 : <§116.08
31236.08  1582.73  <2257.48
- Seeks. e -~ I35%.16 <251V .98
32570.08 . I538.73 S QATM. .8
-34426.08 - J109.M4 <2130 .08
. .323110.00 . 138.7) . <237W. 8
- 31690.08  1521.32. <3395 .88
© 33820.08 . 1026.28 - <7048 08 -
31968 00 .. 1339.00 ; <2436.00
.7 31320.60 .. 1§48.727 <3%12.58

" 3309%0.00 - 1I53.77F <2160 08 -

1621.29° - 3035.88

uz-u" 7321608 2648 08 . -
Vi1.58. 73026.08 ° 206656

664 66 763531.66

" 6430308

_Bmvtatioa

'sé'i:n o :
T 188132

: -rntim :
. 1368w

_T068_&4

Bs'!at[cu

168 38 -
184.04
. BZ_6X .

-.’C‘ a1

6Z.43°
7653
3E.S3
LGE.TX .

T §3.08= 3AF_06 -

-]!5‘

-~ 65408 .08 - 1832_32 o

“m-u T IBIX.28
Jaw T IR L T

“J’B-Q T A& -

1 35$30.08 . 162K.97 .

- GhOSS .88 ~ 198& .52 -
- 63720.08 . - 176416
L 6364808 1132

: 68838.06 . 196484

65195 08 . 1937.06

- 68208.88 - 1937.98

‘57”.. 1008 .72

- $3hve.ww T-3TAE 58 -

. 66268.08 1835.28

C§7633.08 1093.64 -

*$430.08 1815.24
6708 08 - 7668.00
T 64990 .88 1818.372 -
6538.08 " IMS5_64
. GETIS. 00 T 1DEE. 86
€8530.98 1518.84
2182.89

mn
&TE.10 - _
3.3 - -

1611-“
 1083.80
1233.00 f R

- %§3.30

| e2.18

3a8_3s

" 259 7
- T -

342.88

. 182.60

<3107.50
<i62.20
«<115.00
<104 .48
<¥76_55

126.58

<I133.65

32,3
€3._4%

8.8

e ri 3

¥38._38 -
162. 84

- 30.43 -
. 49,30 .
A 1 9 5 |
. 88.5} .

837
3%.38 -
36_68

26.6€

30.60

- FFLFE -—xﬁxﬁ'.w 1

L D«v{.&tlm
wuo (71 SN

T 266298 -
36150.00 = 2i9%S_I3:
28T65.06 & 2415 84
&3152.06 [ 263875
36649.00 © 2418.24°
3640063 - I8T6. TR

IF-TET
371388.00 ;. 2567.08 -
JEEN3.00 ;7 2§21.38 -
- 3565.55 °

. 3980 .06 - 25334._40 _'.

- MMSIS.00 . - INAT.23

"~ 39988.00 ‘- 3ISE.&0
38136.08 - 2516.38
:r 3540G.08 - 2336€.40

T €1366._03 - 272%.76 -
IS 0% '_’:"‘25]3.'3{‘*'(’!((2.00_"_ -

. 3%298.00  252i.20
C3TETG.00 . 2433.22
ISASG.00 | 2346.13
3I833.00 7 2266 €1
32500_0a 7. 2832.53

41766 GG~ I6F2_X2

2321608 213233
£7220.00 - 3162.72 -
4138 80 3iST. 45"
37679.08 . 4389.56 -
38560 68 2610.96°
36438 5 - 2659.39 -
36220.00 . ¥362.1¢
37910.€0  2865_35

WATo. 63 3642_30

3s280.0C - 2664.72
36030.c3 2793.73
36230.00 2970.8% -
3612500 - 2726_€£0
K310.00 2% 2.%3

. 3%430.66 3031.3%2

.-t.nu-hnl T

-~ 2253.08

10070 w,_

S453.0Q

< IGTE.O6
<1%72.08 -

<2355.80 °
523%.08
~1%€5.00
- 3473 00
- 1%2% .00
324% <o

<ind7.us

- 28F2 .03 -
I1E310 . uQ -
$¥l1s. 00

\’IIZQ.C‘“

«ie¥i.co

1694G. 00

<ISSE G -
«139%.60 .
<2182.00

T «¥84%.00

<i§i5._ o
<¥¥¥7.80
«JEE3 3O
<783 o

S <E8ST .y

<3972 0O
¥¥ES.cu

«2333 .30
21%3.00

' SECO. w7

110 o3

B3 WM

~ T IVE.we
~2043.000 - .- - -

EdQr wi

35 I

1¥9 3
33y Ba




RERL

kS-1002
ES-1003
ES-10u4
Es-100S
£5-1006
ES-1007
FS-1008
£s-10u9

¥5-1010
ES-1ol1)

ES-1012
¥Fs-10:13

F5-1014
£s-101S5
Fs-1016

£sS-i0112

¥s-1014
£s-1019

Fs-lo2G
£S-102%

ES-1022
ES-1023
ES-1a24
E5-1025
£s-1028
ES-1027
ES-1023
ES-1023
ES-1a30
£5-10G11
£S-10312
ES-10313
Es-1a3q
£3-3533
ES-1034&
ES-1017
£sS-1036&

%

Yy e
oon
~» *

o E-N:-1-7-¥-¥.

223888

RRGROONERR

....
O s e

R NLECR N X7 W]

::aunqaizildh;wnvnmﬂ-h

pooRODOOO
) S Y

.
N

N

=3

Lol 18 1t 9 ot 10ttt 1t ot gt o gt ©
SRR -R-2-X-N-N-N-N-N-N-N-¥-N-X-¥-¥-}

'
)

Tt

L3542 G

T ce67d.80

«5160.00
<4166.00

' <4533.00

<6364.00

432.50
<$385.460
<£847.00
<4011.Q0
<4355.00
<$2%1.00
<«3661.00
<§131.090
<6D55.080
«<34£6.00
<4102.00
<6076.00

1843.00

1505.00
<$524 .00
<4051.00
<4304 .00
<6017 .00
<$Q20.00
<4307.50
<1324.064

71.00
<¢i138.440
<£12%.00
<3£19.60
<3331.GO
<5561 .00
<33165.00
<38T3.0a

1068 i1
<3622.040

1526.33

Standazd
Leviatioa

> e

155.70

318.65
250.46

186.Q2

- e

PSS

28313

v

<6.74
TLRIEY S

<7.684

<1.00
<1.21
<9.63
<£.34
<7.25

<10.372

<6.96
<7.21
<f.24
<6.23
<6.66
<9.05
<5.90
<6.53
<9.193
42.25
21.50
<§.%¢
<7.10
<7.0}
<B._62
<£.%3
<7_82

<10.49%

<6.60
<6.92
«~F.z8
<6.24
<6_&3
<8_45
<5.13
<5.26
“<% 40
<£.17

s._63

1.97

2.38
«<1.31
3.61
2_84
4%.85
12.03
2_86
<0.%1
2.70
<2_66
<1_68
3.5
3.1z
1.7%
3.12
. 3.8¢
5.9¢
5.8
1.63
<2.08
X.}7
2.07
5.80
$.30

Sl;nthJ
Deviatian
G.5%9

[Ty

Q.a3
0.56&
Q.60

0.53 .

0.£8
0.73
Q.57
D.60
g.351
0.55
a.48

G.31
0.52
3.14
0.89
1.33

a.32

a_ul
0.61
a_e3
a.359
0.51
a.6s3
a.&3
a_32

G.435
Q.43
G.ws

g.93

252 tu
598.00
$43.32
&67T.60
542 .00
554 _H1
S11.%a
$53.30
L81.70
€83_10
5319 .40
637.95
525.80
518.10
574.5%a
459.70
428.50
465.70
a3¢.s50
465 80
$5%8.70
626.50
571¢_40
6319.70
£43.8a
531 _30
€83 10
663 .40
S14.60
558.20
230,44
510.10
£a2.10
€82 .00
360.49
382_15

ez 2

s

S58.48

D Staagasag
Deviat fun

24.31

. 23.22

SRy

-

33.18
23.6¢
22.13
25.51
28.15
22.469

16.92°

22.47
25.93

30.50 .

21.78

24.02

20.68
16.23
18.€1
37.455
15.36
21.713
29.46
22.40
24.93
28.30
231.87
25.86
3. 11
22.13
22.313

- €
£ - >

20.91
19.58
25.46
1£.42
15.43
2% 56
28.G2

R JETHS FTRE 3

tliuy va
11590 U
BT S SRR T
111118 0o
1800 Uo
141 1e. SO
11a319. 60
16c90 Uy
fuedd. G
12430 .un
U223y uy
11ass.00
1W#13.00
. Jues0 .00
11080 GO0
1iesn G
10490 vy
164310 .00
2:d%0 .00
11080 ._0u
$1317.60
11410 wo
10610 .ca
juss0. .00
11480 00
11415.00
11430.00
11260.00
107s0.ca
10150.0a

1ilco.co
10¥170.00
10220 .00
1074G.00
10353 GG
¥tal0.00
17833.13%

243
116

. e -
—

-
1
%30

T4

(T2

331

62,

&1a

€60 .
563 04 -

108
5492

923
1462 10

E48
314

€99 .
48t

514
ols
(913
&28
6t
612
gds6
sud

A+ 3

11a
S8l
s83
Ti6
540

‘a3
.oid
411
632
ctl.

Deaevia.al b

3
ty

=

17
32
19
1]
20
(21} ]
14
47
3o

12
43
at

 §.1
18
[} ]
13
So
92
40
4c
a2
73
25
89
D]
a3
€6
Se
(35
al

1313 o4




- . Devistlom

G 83 -
-0 .38

G_ZX
- R.EE
G._55

I I IR

¢

LN T S R D S M I |
STt 4 SR 1 1

uuo-uouuouup.wﬂaoau-nﬂ

t

T sraadard

Co T Staddard’ . za

13.53
17.66 -
23_48

- 38,72
12.G6 .
- 39.6€ -

25.50
.86

19.89%

22.30
7.58
7.81

5.9%
- 9.9

. . .Castatloa . - i
Y- R TTRERS r > 4 7 SRS § L S
: <HF.68 - - TS5 68
.0.C€ <¥FI._33 S §3.2% -
_ 8.k - <3z2.ae -X18.3&
. #.23F  <30X_6&5 - E3.5F .
. 818 <ii3. M - 96 .83
- B08. - 2308 86 . - .~ EB4E .
8.I% " <398.83 - 76.43
.08 <437.1Q 1345
T 6.08 T <322.9%0 . 106 .50
<294 _08 . TR.G%
8.10 <3ITW.3S5 .23
S 08 <S50 . §9.38%
8.I6 - <13.% S&.
0.0 <385.8C 62.7¢
§.8% - <J0E.&0 Ji.-1s
S BEE - SIBR_TW o= o =3I 0 o
8.0k - <W03.08 45340
8.8 <298.48 - 312.83
@.27 <63.18 - <§6.3G
G. 08  <¥5.60 86.31
. 9.068 . <326_10 I38._50
.. <Zs4.G8 . e
0.07 . <313.00 181.60
8.31 - <323.88 X3
8.5 <298.25 58.65
8 .08 <H45.86 - 9%.7%
8.18 <3é6.38 87.37
S e - e3e.$C - I6.6¢
@17 «<#81.10 33.35
‘9.C8 <¥M2.ZD 73.83%
6.6 <268_0M0 $0.0%
.13 <¥M3.29 3s.21
8. C& <284.90 5513
8.8 <IH_46 53.52
8.17 <Jie. 12 <6.82 -
9.10 <297.8G 33.8%
.28 <335.42 §2.79

34.2Y
<25.60

30.35
<25.12
<35.28
<3§5.53
<27.72

=L

.<._--~v.

<58.83
<39.638
<3F7.87
<S5_8%
<33_44
<¢¥.37
<62.0¢
<§3.38

- <53.58

6.323

&.83

0.55

S U v S
. Deviation. o -
2y s :




- Br b Standard 14 Staadard 2r Standera &g T Standabd T T e T LA s e e
—_ - P Daviatfoa Daviation Daviaticn : Deviatian Leviatian N
TS RRI Gy VT Yiin o7 23E.ED e 13 26 . <216.80 . 227.70 33.02 N¥TE . -1 2%
’ FS-1002 2.1% 2M.00 -~ 3 23 77N EET TSI IS MM - «2.47
. _ F5-1003 2.57 © 168.80 - B.10 720€.00 7T 28,43 Q21 ds TRl S s . s .
. §ES-1G04 <3.07 " 217.40 10.4¢ - 220.30 - 31.21 <2.G0 T - -
. - ESs-la0s 2.5% 200.30 - _9.¢61 - 235.40 35.714 T <2.80 -
- £5-1006 <4.80 - 206.40 ' '3.80 254.80 €7.33 - <2.38
- © ES-1027 €.73 o.81 S 210.70° - 10:11 - .206.30 . 31.%8° . «<1.80
£s-1008 <3.64 T 205.40 T 9.86 265.00 . 1B 16 <2.31
- FS-1009 <5.42 . 211.00 10.42 - T 219.%0 33.20 <z.12
R . E5-1010 | <3.01 - 195.0a - 9.36 225.30 331.79 T <1.94
" ES-1011 . <3.64 .- 1983.10 .27 234.60 35.66 <2.25%
i . FS-1012 <3.83 o 20175 3.27 235.25 - 32.33 <2.51
.. ¥s-10131 - <2.m - 150.%0 . 9.35 - - 1R€.10  27.61 <1.71_
) © ES-1014 o <3.36 T I47.82 - T.24 7 227.80 31.2} <Z.09
"FS-1G135 . <4 ._&7 : ’ 186.3¢ 7.07 - 1 205.60 . 28.3Y - «2.28
. FSs-1016 . . <2.81 " 124.20 €.33 . 144.10 . - 34.30 - <}1.77
- ES-1017 <3.50 C 12420 0 6.21 ‘223,90 | 32.24 <2.16 -
N FS-1018 . <4.089 B 116.30 5.63 -231.10 D 37.61 . «<2.50
ES-1019 <2.56 - 162.00 8.2 . 165.80 . $3.3%  <2.90
£s-1026 . <3.17 - 137. 40 71.71 22%.%Q 35.63 <2.95 "
- FS-1021 -1.89% - a.48 262.% 11.44 247.36°  35.86 ¢ " <«2.66
: £5-1022 2.82 0.7 212.%0 13.10 211.30 . 34.77 <2.07.
ES-31023 2.34 a.18 258.50 12.20 - - 243.10 "36.37 <2.21
£5-1024 R <}.43 . A8 .40 22.47 651.50 120.32 241.70 33.41 <2.63
FS-1025 ) 2.07 0.52 211.80° .10 38 <2846 .60 186.80 331.85 <2.12
ES-1026 <3.18 184.%a¢.  3.55 <312.635 264.0S 42.57 <Z.21
£5-1021 - <5.14 . 118.60 . .75 . <4i3.@0 258.40 43.8% <2.7¢
- FS-1028 <2.15 *198.10 P} <21§.00 - 1713.20 27.83 <1.86
ES-102% <}.i7 : 183,70 3.0§ <287.90 227.10 32.48 <x.17
£5-103G <4 .41 158.10 $.52 T o<dip. GG - - .212.30.. . 31.54 <2.11
ES-103} <Z.58 282.30 9.51 <25¢.60 216.10 30.93 <2.42
FS-1032 <3.318 145.5%0 T.15 <210.€0 I&83.60 25.70 <t.7L
ES-1033 <4 -G8 T 145.8%0 7.00 <341.60 246.19 32.81 <Y._3%
- . ES-1434 <2.55 145.80 T7.60 <2318.43 185.43 27.3¢6 <2.30
ES-10313 2 2 - 160.60 5.23 <26¢.40 2d0.70 23.43 <.7&
ES-1036 <¢.30 100.83 3.1 Ea oo 13 - ) 258.80 3¢.1¢ <2.21 . -0 33
ES-1037 <2.66 135.63 5.38 <242.30 226.30 w35 - LZT.Ix . L~ 2Z
ES-1Q3& . <3.33% 19.13 4.57 <327.17 EL? 9 bl S0.1Q <2.85%5 ~a. 310 -

TR IR I QaTetiine Rot. e e
———— LTI e
B ~ R Sl Tl

- e -

Tl e mmra




 Fs-1022

Fs-1023

" ECINzA -
L L e

F5-3025

- ¥S-1026
. ¥5-1027
- ¥5-1928

FS-i02%

. ¥S-1038°
. FS-303).
-, ¥5-10312

¥5-10313
FS-1834

. ¥S-19315

¥5-1036
¥5-1037

.- FS-1036

. <B_.34

.67 .-

 <3¥-65 .
= S T IR e

<16.8%

L <2v e -

<18.51
<32.65

- <38.58
T <37.37

<27.92
© «<15.23
<}S.68

- «25.23

<14.27

T <35.81 -

<2875
<348.33
<19.82

ol By i W NN RN L e L LA

AN

AN NNl N )

AR

ughukre gt

et ot 8

DR ]

]

[ L |
 BaesaRAEISESE

A

L
Q@

asos

v,

SeE

(.

S3.¥3° _EEd.ed

2 85 . ELYOm
S2sr. o erev -

= . . ~2.93 0 Kdel8x L ¥ nr o -
gr_oc sRELESC . FF S€ - S2 QR oo L2 Bg. > A8 fe.- o K FX
" ®.44 ;- 116.63 T 51.18 T3z ¥ER.20 - O S.de
e.15. - ¥22.08°- SX.16 - . - 3.07 ' Ja2.40 FE 3 .
L 6.38 - 133.% 58732 T-:3 &3 . I22.20 s ¥R -
L8.37 0 <126.88 T U 57.0S% L3167 BI6.FO ] . S By i
®@.28 . 122.18° - 20.25 -, 5%.08. -3 59 7 FEEL20 5 Wl
.28 . 139.58 . - 2%.28 - -5k .8 T 3.3F ¥8P.65 S I
T @.32. 7 <48.02, .. s .-%5%.05 - .. 3.42 . 1063.20 - F ¥
@18 . 144.50 32.22 - S&.8F | . .3.30 . IEE.O0 5 4
L O.18 - 124.90 35.22 - - €ELXETT L X.9F - 32229 - s .
So3F = E33:I8E €x £x - £5 82 — - 3IR =328 - =% WS it
. @17 - ER.2% . 4.63 - 110.70 - 3 4w
B-Sre 57.9% 7 3.32 107 9% P I
e : §s.a2; - - 2.36 e5 1 R 3 1 3
- 8.2 S 589 275 el ¥ 3 i .
. 8.38 377 45.0% . 2.57° 3N 16 g ey
836 JC0T &82.8¥ - - 3.52 128 an % 3=
e.41 = ¥ 53,437 “Z.%€. -93.7> F'RCE
- 8.3 L. aE.4% .. 2.86 .. 1B2.JG 3
‘8.4 ) - 55.G8 ¢ _3.07 O I12.19 sy
T 8.38 . 57.28 - -3.ae . JIN.TO P A4
.17 . 25.49 . 57.16 3.0 §2X.35 A
e.2g. <8BS .87 . . o tc 2e 2 8F - 22 i P 1] RN
®.32 .. 118.30 26.05 _ . 52.80 3. 6§ - 103_8G L 2% BN
9.25 «<103.00 = 55.33 T 3.33 ¢ 109 2O £
[ 9.29 - 14%.80 28.87 . 57.29% 3.37 I35.20 3 B
-8.26 - <S7.38 . B - 45.3% §.29 57 19 - 9
€.20 . -9%%.€2 317.34 £7.36 - 2 30 .- 102.0) [ A
9.16 . 152.10. 19.23 - 5%9.4% . 318 133.30 s er
- 915 _ - 113.10. 39.88 - 58.95 3 cs 103_30 [ R
.37 . 145.80 " 16.69 _62_%03 " 3.49 03 €0 g e
a.11 19230 19.04 61.81 3.34 J20_ %0 > Re
6.13 - 413.70 $5.23 75.3% §.G% "138.38 3 e




£z

Clre jESE 0T

ES-1aG2
£S-1003
Fs-1004
£5-100%
ES-1006
© ES-1007
. ¥s-100&

£5-1009

ES-1010

ES-1011

ES-1012
. ¥5-1013
- FS-1014
ES-1015
Fs-1016
ES-1017
£S-1018
£5-1033
£s-1020
ES-1021
£5-1022
ES-10213
Fs-1024
ES-1025
ES-l02¢
ES-1027
FS-1028
ES-1029
ES-1010
ES-1011
ES-1032
FS-1033
ES-1034
EFe-xals
ES-10236
ES-1017
ES-1018

©35.78

43. 40
60.14
S51.08
32.€7
43.76
47 .4¢
14.27
52.71
46_482
kX9 ¢ |
44.96
58.26
j1L.a1
40.23
58.42
7r_52
4191
38.719
52_48
3&_65
s2.14
4%.16
5Y.22

=it tTm 2 s e 5O
S

1a.02
$.83

16.73
11.46

10.37
10. 47
8.61
T.56
6.46
10.60 .
13.01
$.93
g.81
11.66
10. 68
11.21
10.82
3.4}
Iz qs
13.405
1r. 27
T.84
£.06
&.%a

© B e Gen

T.5&
8717

Standiarg
Cuviarion
.6.53
AP S

o.ea’

a_47

‘044

0.58

D.47 .

a.45

e

NeERPRARNOEOR000RE
CF =T - 44 44 34 43

. SF.Ge

[CR-X-F-¥-7-¥-¥-
v

coeo o oooo
o
I~

Standard
Daviatiaa

-~ e AN

P

.Gy
a.gs

a.0L

)
[~

ooy o . o M
883G SaN2Rfe8eese

"GN AN BN e

l

mMDpOBDADD

'

foORGeERDDDOO
epap : t
r g

™

2.3%

¥-48.
“L.%a

2.12
2.35
2.1}
2.10

"2.3%

2.47
2.11
2.28
2.26

2.32°

1.85
1.9¢
1.60
1.79
1.312
1.22
1.14

1.99
-2.41

2.21
1.58
2.27
2.40
2.4
2.04
2.02
2.50
2.63%
1.83
1.18
.61
| 35 & &
1.2%
E.ce
I1.13

PGDD{JG

Standard
Deviarlon

a_21

.20
.23
19
a.19
a.23
Q.22
a.19
a.2a
0.20

0.19

als

Q.17
a.1¢

0.l6

a.12

Q.16
a.il
0.18
.23

0.2}

a.1%
q.22
Q.22
.21
Q.13
0.18
a.23
.24
Q.18
a.1x
[+ 38 £ 4
o1
a.12

-
——

a.12

.21

o
=&

‘Dx““ —_

14.9¢
15.57

TTiglEr o

iz.n
g1}
12.52
11.76
13.3¢
11.65
12.06
14.06
12.31
12.64
$.05
18.15
an
9.26
£€.11
6.18
[N
12.17
1%. 47
14.11
1.3
13.862
14.13
11.34
12.08
11.72
12.89
1t.03
1L.65
&.56
1.713
&.86

6.22

£ 38
3.80

{
4
1}
ol AT EVREY -4

4

L
e o
m o
W

AD fof W vt (3 wd e
]

(]
o -~
w Al

B

8.1%

6.71-

S a1
7.31

4.20

4. 48

4.47

3 8

2.98
6.66
9 86
9 ag
10.1¢
e.a8

8.32
9.95
6.73
T L3
.07
7 13

6 18

5. e2
4 €0
3.3
£.358
3. 64
2. 03

wl sy

3}

- £
u

Q
U

1]
q
0.

a.

o
u
&

.

t
[}
u
[¢4
u
a
[H

a.

a
o
(3
s
7
w

ps BV Y 3Y I
Coviatfazn
q.

44
83

5 .

POR
83

.43
a.
a.
0.
0.
Q.
0.
a.
a.
a.
.

41
85
62
39
15
52
39
a3
[ &Y
21
53
31
26
310
49
S)
22
33
41
sJ
du
34
(3
3Q
in
S5t
1Y)
2
£
2
29

P

et T TN EDL I mitem e
B 5 ey S M




S ; T S
AR : ' . '
' . i 1 .
. it il '
4?;, b -
o ! o
h k )
L i _,_ !
. i ! :
b 1 W .
. o ! .
L |
P o :
I A v Cy
MR N ) W QMANG ORI AN AN e gOVADMN R
o;JéwFﬂcuﬁ-nnsnaﬁssw‘m;jszJJJultsxjss
.QOUGQﬁOGOOOQBOBnnunDOOOGOﬂUUOGOOOOOOO
..~__-\(_\\.\(\.\<<\m~.§\‘(\\\_\.xl‘((((<<((<<
. Gk . | iy j
. ' ;. :
: ! ,
! & !
0 _. ._, i
o !
. . : i
<a - H ," B
NNANN NANN NN g O N AN e NN e P e P
Bpuo [-X-X-] hDGOD&Dﬁ.GﬁGUGGOﬁBOOUO

(RN ] "

»
088I.iﬁlﬁ.'tﬁﬁ"ﬁl..%.tslﬂl'ﬂ.. seoas

Lo ! " [}
. ! il Y
AR :_ o :

m;szu snzusun;un.xmu:unnsnnﬁnsu

IISTTGTTTGG(SCCJIJ(CT '

AtYXYETILIIRLRARATRNNS anu;uau RRRNAR
[ ]

R 4 RN
._. o
SyasgynieasyyzIsenanaongy sa48RuzaEEsAn
'BGGGG&BGBGC.ﬁ'050..3'..;....0.......0
» .o B T § b ! { '
E33E33ARNARENNGALT RO ARS
e W ORANDONASARP BRI
it —K‘x_. -, o
o o ” ' '
Ao |

aueuuusuaauuuuy.u 4533885 aa«.«jmnu

;__ B ,.W% N |
_.uuﬂjaﬁauJuJﬂmnu,nusxjﬂm“fuunuunngmaﬁaﬁ
:IIBIITiII!IIIGOIGC30!111311!'113.0000.
AR i R :
Vo ) ﬁ ’ _ .. ' 1
. ) i . :
) . 1 IS P q oy
DX Ik 208 L Glzz‘S‘i'!‘lz}!S‘,., - N 5“1 .
T PEEE R R EE R
95&SS}ssssssB&S&&S55¥S9W5ﬁ&}mﬁwywmmwym
.:Fi—.!“‘_"—t“‘ “‘.‘Ei—t‘—l‘ i Y] 1 '
R Wiutmp“, .f; - ,;.“&7 “p .
N « . v “_ o
ﬂ ) ,
| i i _._ t o N*

[ ~ [l
[ (] i - -
IR R N R A R | . [ S T S T R R R o
OmMOmidmdn * 4 @ mMOmM MO mmmO N ™
V. L..“ .;. ! :
R
s5anaRA32947738 5035055 nea0aY u“un,,
7332‘*]316““6 QGGZOSSJO‘ZSJJZ‘GG‘“
of . 1
@ ; ) : w

l?!?ii‘?!llzsllu




™ Standsid ¢ SCandacd T Ba T T Sticdaid G e Stamdesd . fle . o Slawterd . ) -
Daviatlon Deviation - ngutioa ) Beviatfou Dowiaf fua TS o S e s e e L L
- NSO 1 %+ ) 9 11 8.3 0.30 1.49 <i.uo0 - . 31 Qu -6 .60 i
- T k5 :.::3-.':'."‘ HERECr AT ISl 0~ SR 0 5 »_»-_.»-o . 62  _  O.1€ <1.0G . .
is-lﬂﬂl . 21,1312 T 085 TS8SSE -7 6. A Z3 ¢SP4 BRI 3 K2 J T T :
£S-1008 jr.20 " . 131 7.85 .21 " '1.20 B3 DY I A S BTERE R T T LR e L e
ES-100S 22.56 T ZoAt ©7.26 0.25 1.00 - <i.00 . 4).uu S8 us T R
£S-1006 25.20 . 1.0y 1.02 - .25 E.GO <1.80 41 420
£S-1007 30.08 123 . 1.1 " Q.26 1.30 <i.00 . 26,08 .. 3 oo
g5-lued - 22,27 2.8S o 7.21- . 0.25 1.43° <1.00D - 54.00 S un
ES-1008 - 27.61 1.1 -1 .. G.27 1.10 <t.a0 . .. 52.uy © 5 uw
FS-1010 271.10 1.G9 7.30 © 0.26 1.20 - <tr.00 - Is.Ga £.09
£5-1011 . 24.54 a.sa 7.41 0.26 . - 326 - «<l.00 : 12,50 4. uu -
£5-1012 26.09 - - 1.04 6.91 0.24 1.20 - «<l1.Q0 . 1,98 3 un
£5-1013 25.93 1.06 7.312- - 0.2% 1.20° <i.00° 21,00 . 3 uu
ts-iare T F6.25 2.G8 5.05% Q.18 0.80 <1.00" : 13.00 4 a0
£5-14015 .. 19.67 - 0.7% £.11 lalar 0.4  <l.ao : 25.00 2 un
£5-1016 19.55 - 0.30 .32 - 016 . 8.70 - «<l.ag . : ~14.00 - . .
¥S-1017 16.32 0.&7 4.37 " 0.16 0.60 <p.a@ . 22.00 2 an
¥5-1018 15.41 0.63 - 3.28. . 0.12 0.s50 <i.00 27.00 3o
FSs-1019 19.94 0.% - 5.61 a.2a 1.00 " <l.00 31.00 3.00 ) :
¥S-1020 15.62 a.&1 5.08 Q.18 1.00 - <1.00 32.00 3.un . -
. ¥S-102}1 27111 1.09 1.80 a.27 T1.30 <1.a6 49.00 S uu i
rs-1022 31.0& 1.52 10.13 S H o.10 <}.00 ~14.00 .
£5-1023 22.17 1.08 €31 0.2 1.50 <}l.00 51.30 . 5 tu
ES-1024° 29.13 1.26 6.65 0.2¢ 5.70 1.10 <1.060° t5.60 4.0
ES-1025 25.76 1.22 .15 - 0.2 .12 1.2¢ <1.00 13.38 4 oo
ES-1026 - 2B.42 - 1.33 6€.91 a4 - €.30 1.00 <1.00 15.90 4. a0
ES-10217 25.51 118 2.41 0.2¢ 5.40 1.00 <l.00 16.00 1. €4
£S-1023 - 23 .87 1.28 .18 Q.25 S.20 1.00 <1.00 40.40 4 .Ga
ES-1028 2631 1.05 6.58 0.23 5.10 1.00 <1.00 31.30 31 . .
ES-1010 2z.12 2.83 1.21 0.25 S.€0 1.10 <i.00 s51.4a0 S 1 i
£S-1011 27.64 1.1l . &.598 a.24 €.Go 1.00 <1.00 21.00 2.6
i, ES-10312 21.50a G.50 «©n a.16 3.90 0.80 <i.6Q " 26 au 3 Lk
w £5-1013 13.14 0.72 4.62 Q.17 3.33 a_2o0 «<1.08 25.70 L e
ES-1014 20.53 G. a2 4.45 a.16 3.40 g.70 <1.0a 22 .0 2 ¢y
FS-101% 15.0S 071 3.18 0_12 a_42 a.10 «<i.00 ~1¢.00
£5-3%38 2 &a a_.80 3. 40 g.12 1.40 a.8a <1.60 16.c0 4 uu
ES-1017 15.0S G.€2 318 ST 2_sa a.so <l.0a 2%.G0 - 2 ou
ES-1C16 1§.5a 0.64 b 1] a_11 2.05 0.40 <1.00 ja.z= R L : o -




i

il

«
1]

T Table A'll
- Sail Anal

yscs

)
[
N 1
i
:
R
I3
o :
)
R
.
o
N
:
g
T
N ]
! .
1
I ’
.
L




i S ISR 2 i e R

SAHPLE HUMGER CATE COLLECTED

MEUTRON ACTIVATICN ANALYSIS

SAMMPLE WEIGHT (g}

CBD 20487

geE 10 L

TAPE = -  GROSS

. ES-2000 - 92 08 Q7 0% S& Z2.259 6€.377 : £.718 ULac-08

£5-2000F 92 08 Q7 0% 5¢ 2.264 ‘15,633 - 3_369 ULAC-08 Fine fracticn

. Fs-2001 92 06 24 10 X2 2.235 6327 €_€92 TA-16 basze colluvium~14
ES-2002 - 92 06 24 14 10  2.257 4.533 2.276 TA-49 CB-06 :
EFS-2003 92 06 24 34 02 - 2.257 " 6.890 - 4.633 TA-49 altared B-05 {(Randelier Tult’
FS-2004 $2 G§ 24 13 25 . 2.287 . 5.7178 i.521 TA-49 BM-0Z

ES-2005 92 Of 24 12 58 2.236 4.8 2.635 TA-49 Duk-0&

F5-2006 92 06 24 0% SO 2.2568 €.039 . 3.783 TA-16 WTTI CO1 Zosna
FS-2007 92 0§ 24 0% 16 2.260 5.558 3.258 TA-16 CD3} Zone

FS-2008 . $2 06 15 16 00 2.257 - .23¢ 4.017 TA-16 WTTY exd. cvzp-i0
FS-20G% 32 06 15 1S 45 2.262 €.4%2 4.235 TA-16 WTTLI reduced CVIP-01
Fs-2010 92 08 07 1€ 22 2.259 5.127 3_468 EGG Btb-06

FS-2011 82 o8 07 14 16 2.255 €.625 4.350 EGG Bu-03

Fs-2012 92 G8 OF 14 22 2.262 €347 €_Q8S EGE: CB-0Q

FS-2013 92 04 Q7 14 12 2.257 6. 6i6 43169 EGG Br-02
E5-2014F 92 08 01 1S 49 2.234 €.510 2.334 ULAC BAb-GS Fine Fractice
FS-201SF 92 o8 01 1S 51 Z.Z&L 6658 4.397 ULAC Bub~06 Fica Fractlca
ES-201€F 92 08 01 15 S5 2.2€0 4 4.191 UIAC C-GT Fine Fractiocn
FS-2017F $2 G& &% 1S & 2.700 5.073 Z.873 ULAC A2-02 Flaa Fractica
ES-2018F 82 03 01 15 38 Z2.281 5_gis 2.743 ULAC &1-0% Filne Fracticss
ES-201SF 82 Q1% Q1 15 4€ 2.263 5942 3.615 ULAC EM-C4 Fine Fractiaa
ES-2020F 32 08 G1 IS 4¢ 2.262 6€.€a3 4.313 OLAC EA-Q3 Fina Fractica
ES-2021 92 02 07 14 €& 2.258 €.638 £ 318G ESG a-01
Es-2022 32 08 47 1S 27 2.257 s 161 3.5140 G CBb-a7
T3-oIz 83 as 07 14 26 2.25& 5.877 3.713 G C-05
£s-2024 92 08 O IS &4 2.26X s_3fze T 2.533 . TZ=T 82283 Flaea Fracrica, FS-2020F Duplicate
£S-2025 32 06 24 0% SO Z.264 €.II% 3.851 TA-16 WITL €03 Zcoe, ES-2096 Duglicere
ES-20G26 92 06 10 12 S0 2.256€ S_sasg 3,732 TA-€9-25S weathared B
FS-2027 32 06 G& 1€ 33 2.252 €.633 £.447 TR-16-10 SN
Fs-2028 92 06 G8 14 10 2.26L 6€.893 €.€32 TA-63 Be2
£5-2029 92 0€ 10 13 23  Z.257 s €87 3.430 TA-£9-249S5 fracture till
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B SIGMA MESA! y
BACKGROUND ELEMENTAL CONCENTRATIONS.

IN SOIL AND VEGETATION, 1979 |

Roger W, Ferenbaugh, Ervest 8, Gladney, = - 3
and George H, Brodks, Jr. ‘

ABSTRACY!

In 1279, soil and vegetation samples were tollecld cii SImﬁ M-is.'i to .
provide bachground dats before constructior on the misn, Elements!dats are

presanted for soll, grass, juniper, pléo

- out of the ordloary,

u pine, and oak, Nou of thc-d{-u looks

N A
:

L NRODUWON

tn 1979, Sigma Mesa was a relatively undlsturbes
ares sast of e bulldings locatad immedistaly sdjactnt o
Diamond Drive, At that ime, the only sctivity that lied
occlirred on (he mase s any disunce from Diamond'
Drive was the erection of an anwenns (arm about | mile
from Lhe rosd. [n 1979, the decision waa made 1o drill &
goothermal well on Sigma Mess, This asiviry was
schediled 10 begin in the summer of 1979, 3igma Mesa
als0 was projecied 10 be & growih area for contracior
facilities, For thass rmasuns, a project was Initlsted in Lhe

‘. Environmental Survelllancs Group (H-3, renamed U

Environmenial Prowsetion Group (HIR8) In 1989) o

Undertake s comprahensive soil and vegetaion sampling .

program on Sigma Mess. ‘The purposs of the sampliny
* program was io acquire, befors any disturbance, s set of
"t data (o be used as background for furure Impect analyils.

. METHODS = .

A vum‘p!inl grid was esusblished using ihe proposed
{c¢ation of the geothermal well as the canter of the grid.

A

: |, L ‘ )
Trinsecu Wett) fun at sight ¢dmpasa poinist N, NE, E,

SN, 8, SW, W, and NW, Swnpled wers collecied along . -

{ve s trarisectii al 250 ft, S04 ft, and thereafier al intervals
of 1300 K out 1jy 2500 ft, or x: far a3 possible before the
tre'\seet Waa Ljieminatad beciiiise of obstacles (such as
misa walls atid roada), ‘Tab'a | gives a tubulation of
swhpling sl snd samples iiollected at each slie,

Flifure ) shotis the locaon of the sampling area wAlhin
Liboralory bjundaries, and Mg, 2 shows indlvidual
swnpling locidons, T

1

Al each Westion, surfaci soll samples (0 12 2 bn

deap) and grime samples wire collectad, Follage samples .

wiire collecuid L€ trem speciiy were present. The three tres
speeiug Uhat Yrere aneouniel id were oak (Quercis s
didata), pincin plne (Bl ioills), and juniper (Juiperus
manospermel), Crassed we'n not identified as Lo species,
1. i )
Soll sam|ihes wers pnmh Uirough » cosrse sleve .

(40 mesh) 1l rimove matult such ds pebbles and (wigs,

wid then Use sumples ware idrodriad and ground In 4 Spes

thdusiries stistlerboss Veyjsiation samples were dried ina-

l
|
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TABLE L, Sampllng Locations and Samples Collectesl
[}

Sample Typa o_('Samph Collicted

Deslynadoa  Locatlon dulper  Pilow  Ouk

IN 2801 X X X

N s00 1t X X X X

IN oo it X X (9

dN Gravel pit X X €

N Abave pit X X X

INE 250N X X X

INE 00 fr X X X X

INE 1000 ft X X X

dNE 1500 (4 X X X

SNE 2000 ft X X %

6NE 2644 1t X X X

\E 2500 X X X

E seon X X X X

IE 1000 1t X X. X

4E 15¢o it X X X

3E 2000 ft X X X :

6E N X X X

TE ¥onoll X X X

ISE 2501 X X X X
- 2SE - 500 1t X X : X %

ISE TAJS, aboveponds X X X

15 son X X X X

5 500 (¢ X X X X

15 TAS X X X

1SW 23501t X X X X

25w 00n X X X

ISw Trallers al TA+JS X X X

1w Welhead X X X ':

2w 250 R X X X

W 000 X X X

oW 1000 Rt X X X :

W 1500 1t X X X

&w 2000 1t X X X

™ 2640 1t X X X

INW 2501 % X X

pl, s$eon X X X

INW 1000 1t X X X

ANW 1500 ft X X X

SNW 2000 ft X X X

ENW 0 n X X X

[— — e e e e s
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Flg, 1, Locstlon of 1 umpling ata

foreedsalr ¢irculation oven &t 60°C for 2 days and hen
were ground {n the duuubon ,

Altes the nmplu were prepared, at described ibove,

they ware submiiled for & variery of elementa) analysas,
Several analyteal techniques were used, Including
nettron activation analysis, atomic absarpuon, lon
chromaiography, fon selectve electrode analysis, sind

some special analydeal techniques: The proceciires used

for Lhese analyses have bern described In detail in
Gautier and Gladney (1956) and Gladney et ali (1980),

¢luality assirrce was provddsd by concurrent analysts of

¢ varety of Natonal Burkiy of Sundards (NBS), Unliad
¢ lateg Brvliodmental Proticlion Ageney (EPA), ahd
\nlled Siaiiks Qeological [urvey (USTS) reference
tHaiarinds Widnyg tre tp;mdtth doclimented (n Qladney
thadi (1981 ,

I, RESULTS

Table If summarizes U means and standard devias
{lons of the soil data, Tablis 11! tirough Y1 summarize
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TABLE T, Elemental Condentrations la Sol

Ity | ey | e reyrmesrraey

No,of

Standard :

Elemeni® Maenn Devintlon - Sarmples ‘j-_ Maximum : Minimum
Al (%) LR 0.4 49 6.1 53
As 19 1.6 4n 51 1.3
B 16 1.2 b 27 1.0
Ba 410 220 40 810 120
Be 19 0.49 31 3.3 B
Be , 1.9 1.2 k] LY 040
Cd (ppb) 170 100 34 30 30
cl <00 40
Cu 10 4.9 40 18 .0
F 240 14 40 %0 . 50
Fa (%) 1.7 0.48 40 26 1.0
Hi (ppb) I8 6.0 9 9 10
Lt 24 4.8 40 ig 19
Mg (%) 23 012 40 0.40 | 0.054
Mn 510 130 40 &0, 10
hi] 49 4.3 40 19 1.6
NOy L] 6.5 30 L3 030
Py 24 13 40 08 80
POy i 20 2 94 0.0
Rb 120 13 40 160 %0
Ti (%) 0.26 0.4 4¢ 04y 00%
Zn - 54 12 A " .

*Dals arw reported Un parts per million (ppm) unless Sharwise nioied,
b e ]

discrepancy can be suribuisd W the chamical characieris

e ]

iy derved,

The resttis of Ure Undlvirlual analyses ase tabulaied In

4

vegetation data, and Table VIT shows soll data from other Uty of tie vedeanle tuft fromi which the 5lgma Mesa soll -
solrces (or comparison with the dala in Table 11, In '
general, the Slpma Masa daws agres well with the dita
from other sources. Those insances where Lhere |8 some

Urs Appendlil, Tables Al UiMlh AV,




TABLE . Elemental Concentrations lo Grasy -

=:====l==—.=—___'—-§:ll===‘—._==

Staodard No.of i

Element”® Mesn Deviation  Samples - Maximumw  Mialmum -

Al - 650 ' 170 19 . 4400 150

As (ppb) 360 210 B 960 | 60

B 14 10 29 34 10

Ba 173 50 ST 00 13

Be (ppb) - 12 10 14 a2 4.0

Br : 40 4 40 160 27

cd <200 s ‘

C1 (%) 0.19 - 0.12 w0 0.60 0.034
. Cr 55 3.2 0 13 1.6
i © Cu 638 0 18 14 3.

F RE 0.60 QO 14 0.60

Fe 260 150 Qo 810 0

Li (ppb) 40 150 i" 75 200

Mg (%) 012 0.028 16 017 0.061

Mn 48 18 Q 180 13

N 26 i 1y 53 170

NOy 420 380 P A o B

Pb b 1 n 40 10

PO (%) .19 0.083 40 047 0.0%0

Rb 56 12 " 18 . i

504 690 360 40 1500 . 120

Ti 48 0 13 %0 12

Zn 21 1 I8 2 94

*Data are reportad in parts per miltion (ppm) unless otherwisi noted,
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TABLE IV, Elemental Cdocentrations iy Jq-glp«‘ 3 e é’

oo Standard . Nojol C i
Ekmem* - Mean Deviatlon = Sumples  Maximin  Miglmum ?
Al 350 180 U %0 | 1 4 ‘;l
As (ppb) %0 40 8 o) 4 B
B 23 0 ,50 5 I8 i
Bs to o - 9 290 ! 7l {3’
. Be (ppb) 8 70 9 29 1 :{l-
Br 21 s A 6y ;. 34
Cd (ppb) - 140 60 10 %0 100 !
cl 910 390 2 2000 - RE y
cr 3.9 14 2 50 13 i
Cy 59 . 9 b 3. i
- F (ppb) - 240 {40 i 60 | {00 f
Fs 160 91 TR 500 -, &0 o
LI (ppb) 320 %0 6 o 00 i
Mg (%) 024 008t 9 034 . oY o
Mn 43 10 2 620, 18 ' i
Ni 52 31 9 TRE 1.9 ]
NOy 110 a4 19 0 43 ne
m 29 13 4 4 1.0 b
POL (W) - 0.23 009 . 21 0d) 041
Rb 31 14 19 69 I b
so. 10 .2 w10 !
™ 67 51 9 - 150 1 16 i
Zn 2 9 . 9 27 9.2
‘Data are reported in parts per milllon (ppm) unless othwrwiserioted, ' j
mmw_—m:fm ’g
il
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TABLE V, Elemental Concentrations ln Pidon Plaa

Standard ' No.of - .
Elanem* Mesn Deviatlon  Samples ™ Maximurt Minloum

Al 200 65 B 30 100
AS (ppb) 1% & 17 300 80
B 22 7.0 18 6 1
Ba 4 60 3 8 11
Be (ppb) 16 10 4 U 80
1 13 14 18 L 17
Cd (ppb) 1o &0 4 200 50
ct 510 860 18 4000 230
Cr 2.2 1.3 T 68 ;. Lo
Cu 39 R S 70 . 22
 Fpeb) 190 160 s W 10
Fe 87 1 - 10 40
Li 3 27 s 0, 010
Mg (%) . 049 00sd 6 031 0.2
Mn 2 160 18 so 5
NI 5.5 dd 4 2 22
NO,® ’
pho .
PO (%) 0,18 0.017 1 0,32 0,080
Rb dd 2.2 6 . 98 1.8
504 750 180 17 1700 19
ne 94 160 L
Zn M 26 6 . &9 40

*Data arw reported in parts pet miltion (ppm) unfesi: otherwise noied:

BNo aversgs was caleulatod (son data tn e Appenidix), : P
b T R e
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TABLE V1. Elemeniial Concentrations ln Ot a

o S - Standard No.of | L

Element® - Measn Deviation |- Sumpley Maximuin  Mintmum
Al 10 220 9 B8 - 310
As (ppb) 170 1o 9 AT
B é) 13 9 8 43
Ba 39 10 3 "o

* Be(ppb) % 19 3 % 8
Be 64 4,6 9 16 2.2
CCdlppb) <200 3 X
o} 260 92 9 e
Ce 4.0 2.0 9 69 19
Cu 10 1.3 3 (R 5.8
F (ppb) - 260 130 9 600 - 100
Fe 210 A 9 350 - 140
LI 43 3.5 k| T 0J1
My (%) 0.29 0,026 3 028 023
Mn 500 180 9 g0 . 220
Ni 44 0,40 3 4 40
NOy 120 3 7 1% - 80
P <30 k] v
PO (W) 0.17 0078 9 028 0019
Rb 17 10 3 8 59
504 470 320 ] 90 200
T 29 10 K} Mo rl)
Zn’ 28 60 3 o . 18

*Data are reported in pars per milllon (ppm) wiless otherwisa notsd,
LTIRISTIETTRENG SRR PENCITIRCINLNRY SRt |
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TABLE VI, Elemental Abundance ln the Earth's Crust ' bl
ot 'I
ot Concentrations (ppm) rf'il
" _ - , R
it _ Element Mason® Vinogradoy®  Vinogradov®  Wedepohi {i
Al 8! 300 {04 $00 11308 7900 . 7
As 18 6.4 s 17 i
Ba 428 800 hlo0] 190 o
Be 20! 7 , 5 2 ’li
L Br 23 6 5 T o
i .' ' ct 130 160 100 1120 .t
\ P © Cr - 100 160 200 10 !
Cu 3 5 0 30 a
F 629 300 200 0 g
b Fe 50 000 33300 38000 38100 ‘i
Li 20 60 o 30 i
o Mg 20900 13400 6300 13400 t
3 Mn 930 670 850 1190 il
0 Ni 73 98 40 44 it
g Pb - 13 20 10 BE :
[ Rb 90 . 400 100 20 !
T 4400 4 500 4 600 4 100 , i
Zn 10 %0 50 &0 .
v Ag 0.07 09 - 0l 0.08 ;
Al 0,004 - “— 0.004 b
¥ Ca 36 300 25300 131c0 28 100 ;!
Ce 60 30 $0 L1 !
o Co i} 21 L] {2 ¢
Cs ) 12 s rki ’
- Dy 3 ‘ bl 6!‘ 1 !
L Eu 1.1 | L ln‘ !
r Cs 13 40 10 ' 17 i
' ad 34 3 el ) i!
. Ge 13 7 ! 1.3 I
HI 3 4 ) 3 P
(0 l 0.5 ! 3 ©03 Bl
: {n 0.l - -~ - 007 |
' K 25900 21300 1) &0 28 100 o
3 La B 0 0 7 i
’ Ly - 0.8 0.2 - o 0.6 i
‘ Mo’ 1.5 4 | i il
5 "Na 25300 6 600 8300 24 300 il
Nb 20 20 [ 0 -
5 Nd 2 18 o »30 ‘]
s 260 1600 850 310 I
i sb 0.2 ! - 04 il
! Se 22 10 1 t i
: ] 277000 48000 330000 304 000 ‘ J.
5 . ;‘i’
: ; 10 {'
B 1
L i
Lo . i
25 4 e e S



TABLE VI (Coutioued) |

Coocantrations (ppm)

Widepoh!?

Element .- Mason®  Vinogrado®  Vinogradov®
Sm 6 — £y
Sn 2 10 ")
St . 373 450 300 190
Ti : 2 - 314
Tb 0‘9 Laand ‘la‘

 Te 0.01 - 0002
Th 7.2 6 1
(I 1.8 i 3.5
v 134 130 100 . 99
W 1.5 Aol o~ ||3
Y k)] 30 M4
Yy 14 1) 34
Zr 168 200 o 160

'Cr.uul concantrations (Mason 1966), .

Sodlmmwy ok, shajes, and clays (Vlnomdovv 1939),

'Soll conentrations (Vinogradov 1939),
, “Crustal concencations (Wedepohl 1961),
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Oladmy. ES.1L W, O-m-. T.C Oundanon. and W, E,
Goode, “Quality Assurancs for Environmental

L

Analytical Chemisary! 1§76 1979, Los Alamos
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TABLE A-L Seil: Klemenial Concentradions”

; Al As - B 7 | P Cd [ ] Cu F Fe
Lacadian (%) {ppm) (ppm) (ppm} (ppem) (pph) (ppm) {ppm) {ppam) (%)
IN 55itos $3207 tS5 &A0 £ 100 48 t0S 16+24 <10d 1612 80130 24101
i | J3t88 &8:07 27%iS5 &8t %9 Q) - 15126 <100 1321 20130 22101
IN bR § 4 &1 Y 3X B Mis 2i0t 30 0427108 MiN <i00 6ttt iIt20 13101
4N Ssias if204 1T B3 it 30 061108 213 <100 (B3 50+10 312101
3N s71e8 pRE 4 Y] 8ts it & 13 £04 210220 <j00 152 150110 12101
INE 62108 48208 MWtS by S ) 5.7 £0.7 10120 <l08 3¢} 116+£30 20%0.1
INE (1. 533 X3 62167 1313 €8t % 33 105 268120 <i08 11 &2 J0+3 21101
INE s1i08 13x01 <5 i1t 20 0712688 2161220 <100 611 15010 L1201
4NE 621053 13104 x5 1h. . ] 15 106 200120 <iD® 11 51 16020 11101
INE £5t63 27104 i3 it 38 G991:03 208128 <00 L1 611 1020 12201
&RE s3tes 37zas f1£S 481 48 Is 103 <ion 2 it1 190120 lJ:I;O.l_
IE ~ sSstos 57106 27118 T4 L 110 22 0% 1120 <«<ioo 4 1512 Sr40 21101
1E 62t0s Sax:06 2318 st 23 104 M1 <100 4 1411 210820 24101
e &2:G3 4311685 1518 0 14 202 11020 <03 y 4 313 22020 21101
4E s57t05s 42106 1315 B iEd 21 206 1720 <i0d 2 Itk 2101220 15101
iE a3itas 25188 13:3 3.1 ya'i3 3 0357£04 180%20 <ipg 2z 612 210120 17101
eE 39t03 26108 325 i3t 12 2104 <100 12 311 20120 1010t
1E 6203 (11058 1053 13t 1.7 106 0120 <0 1O 4121 300 + 30 12101
‘i5e GuiGy I3Fies =i =i - 23z WL itz 2 e 24243 sg20
ISE s4zCs L7103 L B &1 1Mt 1% 148 Mt28 <«i0s 12 Sttt 199t2¢ Q101
IsE «0tas 14103 TS 148 16 £63 48iM <i0d a9 212 20130 L110¢
1S s3tes 43188 1{ % i 36 107 MOid <lOS pd 411 22020 17101
25 s4t105 21104 ¥ 18+ 19 184 e <8 ax 53 140810 1020}
is s7zas 1L7td3 <3 iét 6105 M1 <8 4 711 15010 26101
ISW 40458 4508 ILE$] b 4 23 184 i < 4 |38 &1 230 22:01
ISW 6€418S 49tas I5ES Mo 27 120853 <0 3 1512 W30 19:01
isw 6e7183 jstad i3S ;‘:l: 1.7 1458 00t <108 2 131 23 17101
= ZI3zss f3rsF o2 mer zg 206 Mazie oA 4 1712 IMiin. I7a01
w 59185, 55:068 i8S 616t %0 If 104 %Mig <8 £ 4zl 326:30 22201
iw ss5tas 45106 25%S SHi %" Q44104 Mt2E <ii8 3 [ 8 &1 340£30 191281
4W $0iaSs $7:0& 1S 8t (00 41 206 M2 <00 4 1512 Hted 22101
by § b S d &Y f1x06 LS 708 £ 114 g 104 581350 <00 4 4tl 3I0+£30 201014
aWwW 352 54106 255 658 1 108 I4 104 it <00 4 131t 160 £ 20 19t0l1
Tw 331058 5306 2413 €241 % 30 t08 Nt <«<iao 4 121t 280t30 20:01
INW 55tas JEILeS Z27%S $60 £ 100 24 108§ <108 1 16¢2 310230 20101
INW s4108 jSiiu6 £LS 0 ELG 042103 10120 <100 4 411 230+20 21t01
INW 5708 j2:0a<¢ 9rs 20t 30 <03 256120 <100 | 38 3 61} 130t 20 .10}
ANW s1t03 25104 1ats 160¢ 20 antas 10820 <100 I3 6tl 160 £ 20 t2t0t
SNW 63t0S 30104 118 & 26l £ 40 aant04 1s0+20 <100 1 T2 220+ 20 16101
ANW 62103 24104 its 723t 30 aeastos 140220 <io0 i3 511} 193120 t3tal

1]
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TABLE A1 (Continued)

N Mg - L Mg Ms Ni NO, n-  ro uh [%) Ti Zn
Lacsiion  (pph) (ppm) (ppm) (ppm) (ppm) (ppms) (ppm) (spm) (ppm)  (ppad) (ppm)  (ppm)
IN 2+4 2412 001380 TN:80 15 12 60106 1812 IS5 1} 12015 10 11 4004003 S1123

TN 1414 342 JB430 SW1S8 13 12 60106 333 <0A 120114 - 90109 4MO1450° 412
3N 13t4. 2913 1081150 Gt £5t) 26102 (822 ANk 130115 463104 124G1170 813
AN . 13 8580 M 4040 471 60106 2812 <06 150t18 40104 1001$170 5213
SN 1284 2543 24001240 35048 S211 10 11 65té6 <04 120£13 40104 130£220 6413
INE 2210 23%3 3980130 7401 14 12 23 12 18£2 <06 120814 9 16 37100 £390 35213
2ME 27Tt4 2513 40003400 50160 14 12 <19 2012 20102 150118 10 1 3RO L W 521)
INE 41d 2412 6Mt ™M M0t 3111 i3 i2¢2 170107 170414 _ 60106 S10£ 140 6413
4ANE i0t4 2613 S8+ W A0S0 27141 19 1512 40104 $3011S 20102 10004130 TF1i4
SNE 1784 2433 1201120 4018 6811 <09 3223 04 12013 30103 1300¢140 63%1
6NE 214 262) 14M0i0 GBI 5211 <09 313 30$03 130115 40+06 120:120 7114
1E 2144 235:3 M0t 66 I1F 12 70107 25:2 106108 120+17 90109 43 £450 4512
2E 1384 25£3 AD0t4D8 BMQL:M0 1% 12 60106 1212 <0h 10114 X0$0F 4501280 S013
IE . 1714 2412 2MROi70 4010 6331 Il 11 022 Q& 10112 70107 290$+30 4812 -
4E 2714 2412 18001180 43Mr4d 6321 K4 t1 2522 <06 S0LI1 4 1t} 0001240 4213
sE a4 3T ANSIAN WA SART 16 11 15¢2 N1y 120814 30305 L7210 33t3
6E 1364 2633 930t 9G 360:40 2ttt 40ta4 1122 46 1102312 30103 Il pif0 4712
IE 1784 23:3 11002110 400t40 3Kl 12 11 1982 350105 130214 39103 90LIC 556
1SE 1514 253 27004710 39040 Sit1 60106 1922 30103 9010 60106 2300120 45t2
SE 1124 1932 310t ) 440340 3XK11 9 1422 2% t2 1014 31 t3 156t 99 3923
3 T23 L2323 Maer M 4AMras 12 122 e X+2 g otz 26202 9% £ 100 SEe3
1S Wi4d 2587 001220 SaG158 £7:l 0S50l MiZ %4 13 Idt1s 22 22 ZIG3 +240 6213
25 1614 212 To0i M 400148 M i1 40164 %2 B 12 11aE12 a6 1010 S6t2
is 2214 212 1NMB1178 4=t 13 £2 12 %1 I1¥2 3502105 (GB:)S 56 6 40301920 6313
ISW 1814 2452 340801340 AEDtSO Isil <9 19£2 03:GI 1Z5£1S 1008 4085430 49t)
25W W0t4 2713 OB 30tS8 TSl &OICGE 2412 <& IMti4 9009 JiGoi30 Sr:3
Isw Y14 213 201288 1Mt 1§ 32 49 2412 26102 H1@xi4 13 %I 1401190 35613
W 1734 7212 301330 MW 16 12 10108 25+2 40104 1204315 W0 %} 4H0E¢ 42
2w 24 2513 N0 £XEN I $£2 60:06 242 10 U 154+20 10 ¢ IMGLAN 4612
aur scxs. T WMMALG L U SE+I 22323 25:2 &0#04 120215 10 i demMiI0 38t7
AW 2314 2613 100iWO0 E5016d 16 £2 SO 25+427 28102 HOQrI4 T Z0r0F Swhiréid i i
sw 214 2412 HG01IN0 0E6 14 12 26 12 2342 46 I6L14 12 ti 42001240 4112
W 104 2112 3300+33) 530$56 12 2 80100 25%2 Q& 10014 70107 43001460 4212
W I5t4 23£2 2200170 SKAi& 12 t2 &0iCE 2322 Q8 120214 70307 4500+260 3852
INW 3114 23E2 3400340 66017 6 2 20107 94:S 0108 HIOtI3 1E 1@ 4001430 T2
INW 614 7217 1W0:3310 S4AOxed 14 £2 40104 24t2 dib 30£16 90109 4suntsend I9¢32
INW IMi4d 24tZ 11002110 3030 451l 20t0Z2 2742 <& I0E1Z  I0E03 YU LE 4Rt 2
ANW 0t4 24t3 950100 360140 36l 20302 J6:2 20102 1l0tiS 4004 SLi1ld 383
SNW T4 3914 12003120 o6MIt60 4X1E <019 2212 <6 160£17 20162 1200tk IIO01S
6NW 1514 2312 (100£110 37040 371! 101010 23$2 QERGL  1l0g1x 3010 Itwiilue 52rd

*Insufficicnt sungle for analysis whore no dats are sepurial. Uncatsinties seuesent analyocal uncaminiics.




o AL Ag B Ba Be - Cd - Cr " Ca - F
Lacsiian (ppm) {ppm) (ppm)  (ppm) (ppb) (ppm) {(ppm) - (ppm) (ppam) (ppm) (ppm)
1300 £ 8 4 <i8 20 0840 58305 16102
1508 + 468 i72085 22is 110 - TR £ M0 . 43104 -26103
81t 8 Stem2 718 £ 2 <02 1500 £+ 79 31t0x 24202
4408 £ 1308 - A €15 44110 2112 .+ 3 &2 400130 . 40104 33103 22102
20+ 108 AX2i08E 1415 91r29 1112 2 : 2008 £ )08 317104 44104 13101
T2i 26 457i68M < tia 2400 £ 30 75108 agiai
MOt 14 O05i0Ns 855 3 10126 13 13 08101
48+ M as5iaM 2118 i et 148 927210 07101
mit+ 9% 02 taas <5 1 007+Q01 10823  £1106 08101
%t M esriam 913 £t 2608 t 388 €51017 06101
et e tam 1§31 1 1508 £ 238 43104 Q7101 _
1IN0 I GiI71006 <5 2 1400 £ 210 319104 astot
Jjior % QOB £005 < M 13 ol 1 140 215102 15101
Was s 418 015#AAT7 . I3 S s I S 1 Q12 2100233 = 96110 16102
243t 20 0502607 I1:3S S3tlo 412 12 ¢ 1% 801 150 21102 50:0S ‘1101
e 01920067 <5 5 ¢+ 5§ 230G § 400 25101 ceg101
150t 30 O3Ex605 198 62+ 06 <02 1300 £ 190 16202 gft0}
Ut = C6i2008 10£S 42110 €xZ 13 1t} 2 1400 £ 229 35104 SOt0S 10i01¢
ey 88 ansasc 23S 13&ta FFET 12 4+ & <2 1500 x 776 3303 &61:07 09201
3t M Q01804 S5 M1 512 27+ 03 B2 w81 8 31203 4E10S 10i01
Mer W 12886 S %M:i2 53Z 33 %3 A2 2180 1 X0 761688 14 14 09101
24+ % QOISIEM 1ZiS 131 1100 & 168 SLEY T 06101
78t 0 AQIrrrase  W@ats s 2 . 1408 § 248 3siaq 07101
40t B 0MiodE <5 W|t 3 IS 212 <43 008 1 953 13 213 69:07 07:adl
40+ 146 O3rtaas 21 210 €2 3%t a4 <O2 40t sa 39104 92:09 32101
50 M. G20 EN8T €35 - 45t1S 612 1% 12 Az POeiM8 35104 T&:0X 07101
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TABLE A-IM (Continued)
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~ TARLE A-1V. Pilea: Eleaseadal Conceairations”
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