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LIMITATIONS

Dade Moeller & Associatar prepared this soil sampling plan pursuant to the directions received
from Runkle Canyon, LLC, Our work is based on information available at tbe time of
publication,

Dedc Msoller & Agsociatcs DMA-TR.3O
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SEplemb€: 2001

I,O INTRODUCTION
Runkle Canyon is a proposed residentiel development adjacent to existing ncighborhoods at the
southem edge of Sini Valley, California, Therc continucs to bc conccrns raised by sorne
members of the public over low Isvols of thc radionuclidp stroutium-90 1e0Sr) derected in a few
surface soil samples, A number of soil samplcs have prcviously bcen collected from ths 1,595
acre site As parr of the environmental characterization of the site, several soil sampling
campaigns have bccn conducted (QST 1999; Poster Whcclcr 1999; Harding ESE 2000; Miller
Brooks 2003a,b,c; Ikenberry' 2005a) Thc initial thrcc campaigns provide useful data because of
the lower levels of detection and rnore complctc statistics rcported. Ikenberry (lkenberry 2005a)
reported the"results of re-sampling at the locations of fivs samples with ttre highcst positive
results from '"Sr from the earlier sampling campaigns.

This sampling plan dirocts the collection of rdditional samples from the main and northwest
"groding areas" - those aroas of the Rrur}lc Canyon deveiopment where eoil will be moved in
preParation for home building, The objcctivc of this additional sarnpling is to provide fiutlrer
qumtitative information to engure that thc pohntial risk to mernbers of the public remainr well
below acoeptable risk guidelines.

2.0 FUNCTIONS AIIID REQUIREMENTS
Soil sampling of the Runkle Canyon Erea includes the following work functions to be performed
by an environmental sampling ftrm and an analytical laboratory contractod by Runkle Canyon,
LLC Dade Moeller & Associateo will provide oversight and technical dircction as requestod by
Runkle Canyon, LLC and will prepa,re a report on tho analyticai r*ults,

A contracted environmental sampling firm will:
r Review this Plan and develop a soil sampling protocol that that is oonsistent with

ASTM C998'05 "Standard Practice for Sampling Surface Soil for Radionuclidcs,"
subjcct to additional requirements noted in Soction 4,0.

r Notifu Runkle canyon, LLC of cllplanned departures frorn ttrc plan.
I fdlnlify polentia,l hazards during sampling and devclop controls. provide safory

briefrngs for sampling parsonnel.
r hovide all roquired safety and personal protective cquiprnent,
r Perform soil sarnpling,
r Dooument all sufl'ey activitics md observations in a controlled logbook or cquivalent
e P.aclage samples and ship to the analytical laboratory in a **o., th8t meers ell

chain-of-custody rcquirornents

A contractcd analytical laboratory will:
r Perform requeoted oemplc analysos and provide rcquested data 6s stated in Section

5,0 of this plan,

o Intsrprct thc analytical dua and preparc a final report.

DNdt Moll lfr & Asrocirtct
DMA.TR.IO
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3.0 NUMBER OF SAMPLES AT'ID LOCATIONS

Dctcrmination of the number of sarnpling locations described below was developed usrng
rnethods discussed n rhe Multi-Agency Radiation Suruey and Site Investigatian Manual (EPA
2001). The areas to be sampled aro considered to be Class 3 rreas usirtg the MARSSIN{ criteria,
Class 3 areas are those considrrcd 1o bc uncontaminrted or rninimtlly affected by conteminants,
This has been deffionstrated by thc previously noted sampling reports,

A radiological risk analysis of the Runkle Canyon area (Ikenberry 2005b) estiftatcd thst even
"highly exposed" residents of Runkle Canyon would havo an anrrunl risk.level of I x l0'o (onc in
onc-millioi) at a concentration of about I,l pCi/g of eoSr if it wqs as$umed to be distributed
evcnly throughour the surface soil. Typical residents of Runkle Canyon and visitors to the
undioturbcd open spaces would experionce rnuch lowcr ievelo of risk. MARSSM rcquires a
Dtrived Conccntration Guideline Level (DCOL) as one of he par&rneters to establish the
number of samplcs rcquircd' The DCGL was ettablishcd at I pCiig' based on an annual risk
lcr,el to a "highly cxpo$ed" Rrinkle Canyon resident of less than I x l0'o

The numbcr of samples required was detcrmined using the Visual Sample Plan (VSP) softwart
vcrsion 4.7 (Batrelle Mcmorial Instihrte 2007, see Appendix A)' vsP incorporatcs the
N{ARSSIM mcthod; Appcndix A contains the VSP output, A total of 57 stnplea wcre
determincd to bc adcquatc ro dctarmiue with 99 pcrccnt confidence that the soil concenhation of
t0Sr would be less than I pCilg in tlrc arca of inicrcst, Figure I shows the Runklc Canyon main
and norrhwest grading arcas with thc ovcrlaid soil sampling grid. Tablc I shows the sample
localions and coordinatcs.

4.0 SAMPLE COLLECTION Ah-D HANDLING

Collection of soil samples ie required to derermine the concenbation of thc radionuclide
stontium-g0 in soil The soil sarnpling protocol will follow ASTM C998-05 "Standaxd Frnctice
for Sampling Surfece Soil for Radionuclides" or equivalent witlr the following modifications:
one l-m: area will be cleq,red and sampled rather than two l-m' ereas (wi$ 5 cores or plugs
rathor than l0); and surfoce soil samples willbe taken ftom a depth of 0 to 6 inches (0 to t5 cm)
:f possibler Shallower samples (0 to 3 inchee) are acceptable if soil conditions prevent deeper
sgmpling, with appropriate documentstion in the sampling logbooh, An additional 6 deeper-soil
samples (10 percent of the 57 surface eamples) shall be trken at selected srmple locations at
rlepth of 6 to 12 inches ( I 5 to 30 cm) using the sarne techniques, Sarnples shail be taken B$ close
to the loca.tions in Table I as fcasible. Actions shcll be tlken to prevetrl cro$s-contarnination
betr+,een samplrrs. Soil witt be eipved using r l0 rnesh sieve to remove vegetation and pebbles'
500 ml aiiquots (approximately I kg each) will be taken and provided to the antlytical laboratory
using standard chain of cuetody procedures and forms, Samples shall be collccted by quaiified
individuals using the approprirte equipment and procedures'

' onc of thc purpoeee of ASTN,I C998-05 is to provide sunplcs for analysir of rcdionuclidcf following I rsccnt
arrbornr rcloeec, End to occount for associated variability in etuface roil dryoeitiort. Thcro condittonl do not rpply
for Runklo Canyon eoil sampling, therefore modifioatrong to thc soil sarnpting procodurc uc rpplicrblc,

Dade Mo!llcr & Aisoc.iri$ DlIA.TR.3(|
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Figure l. Soil sampling grid for the Run&le Canyon area
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Tlble l' Sarnple Location Coordinatcs and Samplo Designation,

Arear RUNKLE CANYON GRADttttG AREA I N9RTIfWEST QUADRANT
X Coordlnrto

(errtlng, In frot)
Y Coordlnatc '

(northlng,In lmt) Lebsll V.lue Typr Hletorical

1777798.Afi4 267966,4650 K1 Syclematlc
1278390.6043 267966.4e50 K2 Systematlc
I 77E084.3073 28847e.6684 K3 $yetcmatio
1 7780E6.901 2 ?66479,6664 K4 $yclcmatis
1 778983.19E1 ?68992.8677 K5 $yrlcmatlc
1779279.4951 269506.0691 K6 Syrternellc
1 779872^0089 269506,0691 K7 Svstcmetb
1 77 8983. 1 g8 1 27001 9,2704 K8 Systernatlc
1779375,7924 270019.2704 Kg Systematlc
1779279.4951 270532.4718 K 1 0 Systemetic
779872.0869 270532.4718 K l 1 Syetematlc

1 778983.1 98 1 271046,6731 K12 Svstemrtlc
1779675.7920 271045 6731 K13 Systematic
1779279.4951 271558,E745 K14 Syctamatlc
1 779872.0889 271 558.8745 K15 Syst€matlc
1 778390.0043 272072.0758 K16 Syelemalio
1778983.1981 272072.075€ K17 $yrtematlc
1779575,7920 272072,0758 K16 Syetemallc
1780168,3859 272072.0768 K19 Systsrnetic
1 780760.9798 272072.4758 K20 $yrtomstic
1775723 S316 272fi5.2772 K21 Systerneflc
1776316,5257 272ffi5,2772 t<22 Syrlemetlc
1776909,1196 272585,2772 K23 Syatematlc
1777501.7135 272596.2772 l€4 SysternaUc
1 778094,3073 272fi5,2772 K25 SyBtemaflc
r778S6€,9012 272585.2772 K26 Syrtamatlc
1779275.4961 272585,2772 K27 Syslematlc
1 779872.0889 27258s.2772 K28 Systematlc
17904E4.6828 212585.2772 r(29 Syalematic
1781057.27e7 ?72#5,2772 K30 Syetematic
1778020.2288 273098.4785 K31 Sy3trmf,flc
1776612,8228 273098.478S K32 Syatomatfc
//72O5.4185 273098,4785 K33 Syrternailc

I 77779C.0104 ?73098 4795 K34 Syllcmrilo
1 778390.e043 279090.4785 K3S Systomatlc
1 778983.1 981 273098,47A5 K36 $yrlamaflc
1779575.7920 27300r,4785 K37 Systematlc
1780189 3889 27309E,478$ K38 $yetematio

Dr& Mosllor & Arracirtct
Dt\lA'TR"30

: 3 I  - d b b ' i  i  - J z s G 6 E l ' { f ,  I  l " l H I l - l O S  ' N H O . c  1 . l U  E 6 :  1  I  A l a B g - E S - H U f



Sorl  Slr tp l rng Plrn 1.r r  th,  Rul l la r - js : ry l r - r
Vrrn rnd Nor lhwosf  Gradrng Alcar

Septenber 200;

178076i' 9796 273098 47Eg K39 Systsmatic
1 775723 93 1 I ?73611,6708 K40 Syttematic
1776318,5257 27381 1.6709 K41 Systematlc
1 776909. 1 1r)0 273611.8799 K42 Syst€matic
1 777 501.7135 27361 1,6799 K43 Systcmatic
1 778094,3073 27361 1 6799 K44 Syrlrmatlc
1778€86,9012 | 273611 6799 K4C Syalamatic

l  1r792f9.4551 I 279611 6799 K46 $yslomatlc
i  1779872.0889 273F1 1.6799 )u7 Syalemellc

1780464,6828 ?73S11,679€ t(48 Systrmatio
1781057,2767 27361 1.679S K49 Systornetic'1778390.6043 274124.9812 K60 Syrtematlc
1780168 3859 274124.8812 K5't Syst6mstlc
1780760 9798 274124.8412 K5? Syetemallc
1781353 5736 ?7412a.8912 K53 Syctomatis
1781X57,2767 274038.0826 K54 $ystamgtlc
17816"19,8706 274638.082€ K55
1779575.7920 275151 .2839 :  K56 Syotoratlc
1780168,3859 275151,2839 K57

Ords Mccllsr & Asrocislss

I Labels gta* in the lowcr lcfthand {southeast) comer of the grld in Figurc l fiid mov€ north. wolt to sasr,

All sample media, personal p;'otective oquipmenf, and other materials or equipment used dunng
the samplin8 mav be properly disposcd as sanitary w&sre. The waste is uot conEidercd
radioactive w&ste,

Activities associated with the soil sampling should be plamed an'J mcni1gred to ansure that th'health and safety of those perfornring thc simpling and other personne) ue adequately protegtod,
Health and safery conc.e;'ns ut Fll undevelopocl siG may include heat or cold depending upon thetime of year' sharp objt;q15, falling objccti. tripping iazards, and biological'hazar& such asinsests and snakes' It i;r expected that-enviro"#i3ti1 sampling firm wilfconduct ati eamplingl'asks consistent with thei' policies and procedures for health ani'sarety, nu personneiJould bcbriefed on potential safety hazords prioi to performing o, ouserliqg tasks.

5,0 SAIVIPLE AN;\LYSIS
The analytical labaratorv shall have written procedures that dqcumcnt its analyrical capabilitieofor mst in soil. and a Qualiry AssurancJQuality control (QA/ec) program thrt ensures they-ulldt! of the analytical lesults. 'lhe laboratory stuithave a *i"i.utn detecrable concenthtion(MDC) capabilib' of 0.1 pci/g or lower for sosiin soil, Thc ioL*"ry shoutd have performanceevaluation results from a recognized laboratory accrcditation progrsrn, and should be able toprovide QA audits or other rpcords to venfu its ebitity t" pi.fr*. uaiid rssutts,-- rqulpm"ntoalibrations shall be p.:frry..9 using National Institutt of 

'stendaros 
and rEchnology (NI$T)tracpable reforencc radionuclide srandards, Fg:, *y qu*prc ruuri grr*t., rhrn 0,5 eci['its;:another analysis shall be porformod of that eoit sanpii, i_ffirru enalytlcel roport shall beprovided documenting the above inforrnation ana 

-proviaiol 
{uantitatlui nurriicul sample

DMA-TR.3O
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results (regardless if posrtive, negative or below the MDC), total propagatcd uncertainty, and rhe
MDC . An explanatton qf total propogated uncertainty and the calculation of rhe MDi shall be
provided, Additional requirements shallbe in force as agrceC wit} Runkle Canyon, LLC.

6.0 REPORTING
Upon completion of thc sampling and laboratory analysis, Dade Jttocller & Associates will
pfepare a report ink:4pr"cting and analyzing the daA.

7.CI REFERE,NCES
Fosier Mreeler Envrronmental Corporation. 1999, Runkle Ranch Site Investigation , Stmi
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Washington,
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GreenPark Runhle canyon, LLC Runkle Canyo,l Property ii Simi Valiey, Cil{ornia, Scptember
il, 2003, Millcr B-ooks Environmental,Inc,o Huntingtou Beach, CA,

Miller Brooks Enrironmenul, Inc. 2003c, Site Investigatian Report of Southern 7lS-Acre
Parcel: GreenPark Run.kle fanyon, LLC Runkle Canyon-Property in Simi Valley, Catifurnta.
Septcmbcr 17, 2003 Miller Brooks Environmental, Inc , Huntington Bceoh, CA.

QST Environmental, Inc, lgg9, "Results of Preliminary Soil Samptes at Runkle Ranch in Simi
Valiey' California." Letter Report from John $. Kim to Ms, Marina Robertson, Gieenparn
Vcnhres, LLC. dated February S, lgg9,

U,S Environmental Protection Agency (EpA), 2001, Multi-Agency Radiatlon Survey and Sttc
Irwestigation Manual (MARSSIM. EPA-402-R-97-016, Rev.t (jbo NUREO-I57i, Rev t,
DOE/EH-0624, Rev. l). u,s, Enrironmontal protection Agency, wrehington, DC.
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Dadp Vcsllcr & Arros rt.!
DM^.TR-]O
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APPENDIX A. SYSTEM,ATIC SAMPLING LOCATIONS FOR COMPARING A
MEDIAN I\'ITH n FIXEI} THRESHOLD (N0NPARAMETRIC - MARSSIM)

Summary
ThiE r€Pcrt surnmarlz€6 the sampllng design urd, associated ststistical assumplont, f$ well aB gener'tguldclines for conducfing post'sampllng cleta analyBle, Sampllng plen corlgoncnts pressnted hereinclude now many sampllng rooationc to choose and where wlthfn the ermpling "raa io collect thogesamples. The type of medium to safirpls (i.0,, Boll, groundwater, etc.) and triw [o analyza tt1" s"-ples(in-Bltu, flxed laboratory, atc,) aro lddrasced in otfret aections ot the sarnpilng Dlan,

The tolhwing table sunma:izes iho rampling deslgn davelopod. A flgure tfut shows sempilnE locationsin the field ani a table lnq ti11.iamillfig locatlon coordinatoE are p-rovided ar Figuri f ini irare r,reepectlvoly, in the mEln text of thlc rernpling plan.

Drdc Mocllcr & Arlr,:rntos

DESIGN

'This nurnber may differ from the calculated numb€r becauee of 1) grld edge offaclu,2) actding
ludomght sarnpteg, or 3) selecting or unselocting nmple areae" I nC numher or sehc.ted sample er€ps ig th3 number Of Colorad 0rgAg 0n the mAp Of ihe cite. TheseBemple arees conlain rhe locailohs whero ramplar are collected.' Tha aarnpling e ea iq the tolal eurfacG erea of the Belecled ooiored eample tlltt on the map of the31t0.d slra of grld / Area of grtd cell gives the tlnear End gquare dirnonslone of tho grld usad to Bystgmsticalty
Drsco 88fi10t68.

Prlmrry Sampllng ObrGctlve
Th€ prhary purpoee cf aempling at thls sito is lo compare e slte medlon or moan vtftt€ with n flxedthreehold, The wcrklng.,l 'vpothcsle (or'null'hypothesle) ie that the rncdianlmean) valui-et-tne rte lsoquello or exceeds the threthold' The altemative hypothesls is thnt the meolinlmainl value is lees thanthe thraahotd VSP catcutetes tlrc number of eamples roqurred to rojcct the nuil hypothisis in favor of thealternative one, glven a seloctcd rampling approach and Inputs hc the r*ocieted iiuation.

Sclccted $nmpling Approrch
A nonparametric syBtem€tlc sgttlpling flppro€ch with a rendsm Etad wts used lo deterrnine the number ofaamplee and io specrfy. ffimpling locatlons. A nonpersmatflc tormula waa choeon bcceurc thgconcepiual nodel and hlstoflcrl informatlon (o g,, hletorlcal drtr frorn thia irie o7 e v"ry-rt-,iii.. rnolIndlcsl€ lhat typlcal parametrtc atrumptlona msy not be true.

Both psramatric 616 non'patamctrlc aquations rely on aesunptlonc rDc[Jt th€ populeflon, Typlcally,how€ver, non-parenetrlc ecuf,tlons rcquirc fewer aioumpirona ind allow for mord uniertelniy a6out the

Systamatlc I rtndom

- MARSSIM vc

DMA.TR,'SO

Sample Placemonl f Locati+n)

ng (Null) Hynothesrs Tft msdisn(rn€an) value al

Formule for calculeting
of garnplins locatronr

Lplgq
of orit
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rtatisticat distlbution of values at the slte. The trade-Ofl is that if the plrem€trie assurnptione ere valid,
the requlr€d number of samplos is usutlly lesc than lf a non-parametric equa1on was uoed,

Localtng the sernplB poinh over a syrttErnatic grld with a random gtart ensurss cpallal ooverage of lhe
site Statletlcal analyses of aystematicelty collactcd drta ere vilH lf e randmr etirt to the gridia used.
One digadvailage of systematlcally mllectorl sanplar ic that spaflal variability or pattems-m9y not bi
discovereo rf lhe grid spaclng te large rElatNe to thr spEfiflt patternE,

Number of Totaf Samplegl Cahulrtlon Equrson rnC InputE
Ths eguetion used lo calcuiate the nun$cr of sampbs ii based on a Slgn lsst (B€e pNNL 1g4S0 for
dlscuselon). For thie slte, the null hypothssls ir ralscted in favor oj ttto nttcmativs one tf tharr€{tlgn{thoan) is rufffclantll emallOr than the throshold. The number of samplcs to collect iB celculatgdso that lf the inouts to rhe equgflofi rre true, th6 cafcutated number of sirnples wilt oausi the nullhypothB8lB to be r€Jecl#,

The lormula used tq celculate the numbcr of sampree rot
f  ( .  , a  V 1

a = l .2d 
" !Yz -  a:- t  I  - i .

i 4(SrsnP- 0.5)' IL
wh6re

Sorl Srmpirng Plnn lbr rhe Runklc Cunyor
It{ain and N{rrthlrert 6rsdrng Arear

$eotombor 2007

StgnP - Oi --

o(z) /s fhe cumulativB Etandrrd normaldistrlbctlon orr (-co,z) (eee pNNL.1g450 for details)n lg thc nurnbar of sarnoleg,
s 19 the ostimatod standad devfatlon ot th€ rnee$urad velues including analytical error,A is the wldth of thc gray region,
. 

l;#ilcceptabh 
probebillty of incorrocily conotudfng the siie rnedtan(mcen) te tesr then tho

u 
fisf,o'cceptable 

probabiilty of inconecily concruding rh€ erte medr€n(moan) excccdc the
z'n ic the vali'e ot thB standErd normal distrlbution euch thet the proporllon of il.re distribution lenrthan Zr* is 1.c,
2,,.p is the vatue of thr rtandard normet dtstflbulion euC,h that thc proporilon ol the dletrlbuilon tossthan Z,-o is ,i.p,

*ti,_ylllstM suggelre that the number of sernptes choutd be incrsaeed by rt least Z0% to sccounrror mlssing or urugable dete.End uncertrlnty tn ttri cetcutitil ril#in. V$p rrow' E us6r,Euppri6dpercent oversgc eB discuseed ln MARSSTM tirCa aOooliE3:;),'*-- 
"'
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Tha values of lhese inputs thal result ln fre calculeted numbtr of sampling locegone are;

t Thc final number of samples has be€n Increased by il1c IUARSSIM OveragE of 2006b Thie value is automaticajU catoillatod by VSF basei upon lhe ue6r difln€d velue of q," Thle value le automrticelly 0El0ul€t6d by VSP besed upon ths ueor dcflncd value of B,

The lollowlng figure i3 ! Ferlgrnr.anco goal dlagram, descrlbed in EFA'3 AAS4 guidance (EpA, ?000), lrshows the probabltlly of concludlng the eanph tres ts dtrty on the vcrticat axie viieue s r";rge of-poaribletrrte medlan(mean) velues for the slt€ on tho horlzonht aiis, thir graph contratns a1 of tnjinpuir to tirenumb6r of aamplos aquation and piclorialry rBprgsEntr tfrE orlculrtion. 
'

Thc red vertlc€l line lE shown at the thresholcl (actlon limit) on tho honzontal axis, The width of ihe gray8n:1ded 8rc€ iE eguarto A;the upp€r horirontrldashed blue line is poBltioned rt 1-a on the veitioalexls;the lower horizontat daefred btuc llns is poslfloned et p o1 the vsrlical axlg. The vertcal grcen line igpo$itioned at one standard devlrtlon below the threghotij.. rrre irr"pe olthe red a,rve "o"id;;s to thacst'males of variablllty' The crlculated number of sarnpfos rssutC tn tt'* .ur. that par$r6 througn tnelower bound sf A at $ and the upper bound of a at 1-a, lf any of the hputr ch*:rge, the number ofoanples that rBsult in tho corect curve changct,

MARSSIM Sign Teet
", - - -1".s7' l!q\ Tlgl,*$s.: 1 %; gd' -d Ev, i 0,:r z?

{ r
.t

It r 7.1
c t
t t
E

I ar-'t
o l

F o.r'
E l

I
Fo "
I

f o'r'
t
F i
i  o " l
f r
*  0.1- l

I

0 1 . ' 1  1 . . , r 1  . 1 , .

0 0,t 0,2

Dlde Morllcr & A$osrst{r

0.6 0,7 0.t o,r0,5 0,4

Truc lrllan or Medli-n

DMA.TR.3O

I , J U  9 B :  I I  A g S Z - E S _ H U f .9 Z  ' d t ' b 9  i ' ;  e q s B a H J  I  T . 1  H I N O S  ' H H O f



Sorl Srmplrng P,an for ths Runklc Cenyori
Marn and NorthwEsr 6rsiJing Areal

September 2tlU7

$tltlrtlcrl Arrumptlonr
7he assumptlons rssocietod with tho formulae tor computhg the number of oarnples ffo:1, the computcd sign tact ctatietic ia normally distributed,
2. the vorlanca rstiryr8t€, Sf, is reEeonable and representefive of the populetion bOing $mpled,
3, the populatlon values are not spailally or temporally conelaied, and
4. the srmpling locstions wlll bo Bel€cted probabllisfloally,

Th:.lBt thfer essunrption$ wllt be aeeeseed in a posl data collestion analyris, The last eEsumprion isvalid bocauss the gridded sarnpla locations wers sel€ctsd based on I rrmom 8la,t,

$rnrltlvfty Analyrls
The sanrltlvity 0f the calculetion of number of samples was cxplored by varyirq tt"re atandard devl6lon,lower bound of gray t"g^lT (Y.. of acilon level), bela (%), probablllty oi-mirirxlnly conoluding tnat p >action lovel and alpha (%), probabillty of mistakenly concludrng thaip < acfion levet and exailining hcrasultlng changes In thc number of gernPles. The foilowirrg tabli rhor6 the results of thls anatysli.

LBGR = Lower Bound ol Gray Reglon (% of Acilon Levet)
0 - !et3 (7o), Probabillty of miirrkcnry concruding that p i scton rcval
T,= Atple (%), ftobablllty ot mi#eksqty conctudtng illst p < Ecilon tov€lAL = Action Levef (Threrhoid)

fr-"frfl:#il1t#)dcvletion 
(E) of 0,172 waa drtermined from rampre encty3ts docurnented by tkenber.ry

fhlt lrFrt waa rgtornrthdiy pr!(ugrd. !y Mrud Ermplo phn iVtF) mriwlt| y161sn 4 7,
3ollwffi rnd tooul||.nbdon tvtlbbb d rnfr/das,lFl,gorht!

Bofhrlrc ggprrlgftt (c) 2@? !illrllr Miltoftrt trriluls. l{ dghF mrft|(,
' . ihr repod oohl.ntr mey hlvt br*r no4tryg q .;omrttrd by fld,umr cf roflwut.
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