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Surface Loading - ng/100cm?

Thought to be a risk indicator
B Beryllium available for re-entrainment

Results are compared to a limit of
0.2 ng/100cm?

B Clean surfaces should have beryllium loading
less than this.

B /-test, are results outside the normal range

Laboratory reporting limits are about
0.03 ng/100cm?

B Samples from clean surfaces are mostly non-
detects




Surface Loading Data
R2 = 0.97 Non-detects = 17%
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Tolerance Limits

Parametric - Non-Parametric —
Maximum Order Statistic
Likelihood Estimate B largest of 59,

B The geometric 95- second largest of
95 upper 93, etc.
tolerance limit E N=29,

B 95-95 UTL = Distribution-free
0.37 pg/100cm? estimate of the

95-95 UTL not
available




[l Parametric - The MLE of
the percent of values
exceeding the specified

Exceedance Tests

limit = 6.4%

959% lower
confidence limit
= 2.2%

95% upper
confidence limit
= 15%

[l Non-parametric -
Binomial estimate of
the percent of values
exceeding the limit
= 10.3%

B 959% lower
confidence Iimit
= 2.9%

B 95% upper
confidence Iimit
= 24.6%




Concentration - ppm (pg/9)

Thought to be an indicator of cause
B Concentration higher near the source

Is concentration In settled dust different
from nearby solls

B Compare settled dust to reference area
B T-test, are samples from the same population

Laboratory reporting limit about 0.1 ppm
B Bulk settled dust has fewer non-detect results




PPM

Concentrations In Soils
USGS Open-File Report 2005—-1253

Normal Probability Plot
0 - 5cm Soil Samples (Smith, et al.)
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Mean and Confidence Interval

For complete data — arithmetic mean
and confidence interval

B Upper 95% confidence limit — lower 95%

confidence limit = 90% confidence
Interval

For data with non-detects Kaplan-
Meier mean and confidence interval




Beryllium Concentration in Soll
USGS Open-File Report 2005-1253

275 soil sample collected along

East-West and North-South
Continental Transects

Arithmetic Mean 1.28 ppm

90% ClI: 1.22 - 1.34 ppm

O5th pPercentile 2.23 ppm




Be Concentration in Carpet Dust

ppm

R2 = 0.96 Non-detects = 0%

Normal Probability Plot
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Be Concentration in Carpet Dust
B1 First Floor

Arithmetic Mean 2.60 ppm
90% ClI: 2.41 — 2.79 ppm
90% CI: US Soill 1.22 - 1.34 ppm

Confidence intervals do not overlap
15t Floor significantly larger then soll
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Be Concentration in Carpet Dust
R2 = 0.69 Non-detects = 30%

Normal Probability Plot
B1 Other Floors
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Be Concentration in Carpet Dust
B1 Other Floors

Arithmetic Mean 0.37 ppm
90% ClI: 0.32 — 0.42 ppm
90% CI: US Soill 1.22 - 1.34 ppm

Confidence intervals do not overlap
Other Floors significantly smaller
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What about the outlier?

Maximum 4.9 ppm

Second Largest 1.8 ppm

o5t percentile of US soil 2.2 ppm

Largest is unlikely to be due to soll,
should investigate
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The R Foundation for Statistical Computing
http://www.r-project.org/
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Download and Install R

2 The Comprehensive R Archive Network - Microsoft Internet Explorer provided by eXCITE

File Edit ‘liew Favorites Tools  Help i
e Back - _J \ﬂ @ 1 ;\] /-:) Search ‘1;::_( Fawvorites @ Media @ L' = .,,____; = _]
fcldress | ] hitp: i stat.cmu.sdu/R{CRAN v BYce Liks ®
”~
The Comprehensive R Archive
Network
~ Frequently used pages
CRAHN L
Mirrors :Precompiled Binary Distributions
TWhat's new?
Task Views |Base system and contributed packages. Windows and Mac users most likely
search {want these versions of B
About R o Linuz
E Homepage
. o WacOs 3 (10,2 % and abowve) This version of B for the Wac is actively
Software =3 reed
e o MacOS (Systern 8.6 t0 9.1 and MacOS X up to 10.1.5) Last
S DinAres supported version of B 1z 1.7.1, there will be no more updates.
Packages
Other o + Windows (55 and later)
@ v

] .
&) # Internet




http://www.csm.ornl.gov/esh/aoed/

8 Download R Functions and Example Data Sets - Microsoft Internet Exploren provided by eXCITE

File Edit Wi Favorites Tools Help o
@ Back - _/,. |ﬂ lﬂ r :“| /- ) Search ‘E’:‘E" Fawvarites {-_‘3 G 2 - h__; = __i ~‘_J.‘:5
Address i_@gl_w!:_tp:,f,fwww.csrn.D_r_tu_l_._gDv,l'eshi‘?u_:\_e_d_,f_gfl;ﬂil{:a.html _:l L=ta] Litiks: >
et
2) Download R Functions and Example Data Sets
a. DMalie a Folder, e.g.. C"BE" for the folder ATHD that will contain these files.
b. Right click on ATHDz and save this zipped file to your Desktop.
c. If you are using Imtermet Explorer you will see ATHDz. zip.
If you are using Netscape you may see ATHDz.
TUNMNZIIP this file using appropriate softvware, e.g. right click on the zipped file select
"Compressed (zipped) Folders ™ on Windows.
You will see the folder ATHD. Move this folder to CBE\ . The folder C:'\BE'ATHD will now
have six files
athand.ixit, beTWA ixt, SESdata.ixt, oedmain. R, cedutil. R, and readall.R
d. Copy the R-Tcon from your Desktop to folder C\BE'\ATIHD £
e. Right click on the R-Tcon in the folder ATHD and select ""Properties™,
select the ""Shortcut™ tab and and enter complete path name
to ATHD in the ""Start in™ block, e.g. Start in : CABEVATHD.
| Tha foldase ATHTE chasnld sassr hasa ciwe filac amd 4ha T Tooes 5

@ Cone &8 Internet

[ & micra... | Sganc.. | @ aHa...
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Copy of R icon

R Files saved from
the web site

Text files for
analysis
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Set Icon Properties to Start In
the Folder you Created

1o %]

eBack - _J |? /-:)Search ‘[E:‘ Folders '

address |C il g
ress !uj Vidoedfsfrihome_gtnliwambachim R 2.0.1 Properties ?) _ VI fu}

& [2) FrarwirkQtrRpt

[ [5) Hanford Be

# () Lakus

B (C3) MaRSSIM

[# Iy Data Sources
® () My eBooks

(30 My Pickures

# |C3) NYBe Investigation
[# [) ORISE Review Mhgs
# [ Outlook,

# [2) Paducah

[ [C3) POF Files

Run: ! Mormal window b |

Comment; | |

[ Find Target... ] [ Change lcon.... ] [ Advanced... ]

[ 0K ] ’ Cancel Lpply

Folders X Na Date Modified

=X ~ 219 | General | Shorteut | Compatibiliy | S ecurity| 37[2005 10:08 &M

=] My Documents | | Il |

I ATHAStats Bl 5/3/2005 2:24 P

B O aTs |__ﬂc R R0 3/5/2005 2:16 AM
[ Be Surveilance |_ﬂ g 3/15/2005 10:12 AM
[ [5) Clinic Profiles |ﬁ f ) o 3/5/2005 6:42 PM
® ) cv zono R ) T arget type: Application 5/12/2005 3:00 PM
B [ < 2001 || Target location: bin 5/12/2005 3:09 PM
B () v 2002 RA = ! ! — 12/13/2004 5:27 PM
® =) cv 2003 [":_"] a Target: | C:4Program Filesh R w2007 \binh R gui exe’ | 1/15/2004 10:25 AM
[ 3 o zo04 ] 5 5/12{2005 3:10 PM
& @ C¥ 2005 =5 Start in: "-.hn:nrnEe gt marnbachsrmy docurmen 5/11/2005 3:36 PM
[C3) Drivers
(23 Excel Shortcut key: INone |




Open R, Select — File — Read
Source Code — Readall.R

Misc Packages Windows Help
HSEESEE

I R Console

Loading regquired package: graphics

Loading regquired package: grhevices

Loading reguired package: Splines

> gource ("//doe/dfsfr/howe gtnl/wambach/my documents/AIHAStats/readall.RT)

EXAMPLE: TO READ heTWi.txt (the Be TWA Data from Example 2] IN CURRENT FOLDS
1) CoOPY THE NEXT LINE To THE R FRONFPT(>) and PRESZ Enter
heTli<-readss ("heTWA", L=0.2)

SUMMARY STATISTICS3-—-- THE QUTPUT FROM FUNCTION allzs()

WILL EE IN heTWiout.txt IN LOCLL FOLDER

AND THE DATAL WILL BE IN R OBJECT NAMED beTWi

2) To OBTAIN LOGNORMAL o-g PLOT FOR heTWL data
ENTER THE MNEXT LINE AT THE R PROMPT (=)

goglognE (beTWA, IpbeTWL, L=0.2])

3) To JEE THE RESULTS IN heTWiout.txt CN CONIOLE
ENTER THE NEXT LINE AT THE R FRONPT (=]

allss (beTWA,L=0.2]
> 1

< I | ¥

R 2.0.1 - A Language and Environment




Save Data and Flag As
Text (Tab delimited) (**.txt)

File  Edit  Wew Insert  Format  Tools  Data  Window  Help

Ready

NEEE SRY & - = - ¢l W[ - @),
S e B e B R = r - =
Times Mew Roman ~10 - B JT U EE=EE S %, W% € EERE B G
Al - A Value
j & E [ B, D E F &} H I ] E L
Save fis

2 19 0

3 19 0 Save in: ' lJ & W B - Tools -

j 1 ii ? = Size  Type Date Modified N

-6” 1 5 1 ;ﬁ 1 KB Text Document 1/4/2006 9:59 AN

7 21 1 Histary [£] aihandexarmpout, bxt ZKE  Text Document 2712006 4:15 PM

5 5.5' 1 I EI beTWwa, txt SKB Text Document 1/4/2006 9:59 AN

g 27 1 wbﬂ\ Ej Hanfard.kbxk 3KE  Text Document 21272006 10:56 A

10| 3 1 | [£] Hanfordout . bxt 3EKE  Text Document 212712006 10:57 A
1 1 | 2_4' 1 I My Documents |m§:| KCPO304.ExE 3KBE  Text Document Z/7/2006 303 PM
12 | 25 1 [£] kcPoaodout.bxt ZKE Text Document 2[7}2006 3:04 PM

i3- | 25 1 :ﬂ @ LAMLOS, ExE 2EB  Text Docurnent 2/13/2006 12:09 P

14 | 35 1 : [£] LamLoEout kxt 2ZKE Text Document 2{13/2006 12:14 PI
z 15 1 2_8. 1 T Deskkop r;j LAMLOS Exk 1KE Text Docurnent 2/13[2006 12:28 PI
g 16 | 2.9' 1 | . EI LAMNLO4 ok, ExE 2KE Text Document 2/13/2006 12:29 PI

17| _f__! [Z) ppm1. bt 1KB Text Docurnent 1/31/2006 3:59 PM

1-8. 1 F;avc-rites |'=j| ppmlout bxk ZKB Text Document 1/31/2006 3:59 PM
19 | |m§:| ppmz . kxt 1 KB Text Docurent 1/31/2006 3:12 PM ¥
W 4 b b\ Sheetl / Shest2 e . File name:  [aihand.txt ] save |

My Metwar
Draw~ |3 Autoshapes ~ ™. yPIaces Save as type: lText (Tah delimitad) (*.kxt) ﬂ Caneel ;
T

[ I-'n_EIIrl...

[ F_:. aib...
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R Command
Filename<-readss(“Filename”,L=5)

Filename Is case sensitive

L= the OEL being used to interpret
the data

Produces a text file with all metrics
“Filenameout”
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Import “Filenameout.txt”
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R Command
allss(filename,L=5)

: RGui - [R Console]

R File Edit Misc Packages wWindows Help | ]

EENRRERE |
A

G Z2.522 MLE of geometric mean SJec 3.1 2

3D 1.447 MLE of geometric standard deviation SJec 3.1

EX Z2.700 MLE of the EX the [(arithmetic) mean SJec 3.2

LCLa 295 Z2.260 Lower Confidence Limit for EX Jec 3.2

UCLa 295 3.226 Upper Confidence Limit for EX SJec 3.2

EMmean 2.773 Kaplan-Meier (EM) Estimate of EX SJec 3.5

ELCL_25 2.290 KN Lower Confidence Limit for EX Jec 3.5

EOCL_25 3.257 EM Upper Confidence Limit for EX SJec 3.5

Chs%95 4.750 Obzevred Percentile of data Jec 3.5

E=tz95 4.633 ML estimate of Xp the pth percentile SJec 3.3

Lipal595 3.521 MLE of LX(p,gam) LCL for Zp SJec 3.5

TXpals595s 5.096 MLE of UX(p,gsen) UCL for Zp SJec 3.5

z_L 5 1.5851 MLE of the Z walue for limit L Sec 3.4

NpUTL2595 NL MNonparmetric estimate of the UTL SJec 3.5

HMax imum 5.500 Largest value in the data set

NonDets 20.000 The percent of Xz that are left censored

n 15.000 The number of observations in the data set

R=qg 0.969 Sgquare of correlation for the o-o SJec 3.5

m 12.000 The number Xs greater than the LOD

Fax_5 3.208 MLE of exceedance fraction F for limit L

FaLCL_25 0.396 LCE(L,csam) MLE of LCL for F Sec 3.4

FalOCL_25 14.767 UCL(L,gsm) MLE of UCL for F Sec 3.4

Fnp_% B.667 Nonparmetric estimate of F for limit L Jec 3.6

FnLCL_25 0.341 Nonparmetric estimate of LCL for F SJec 3.8

FnUCL_25 27.5940 Nonparmetric estimate of TCL for F SJec 3.8

B |
v

R 2.0.1 - A Language and Environment




Contact Information

Paul Wambach, CIH

U.S. Department of Energy
Office of Occupational Health

Phone: 301-903-7373

Email:
Paul.Wambach@eh.doe.gov

Edward Frome, PhD

Oak Ridge National Laboratory
Computer Science and
Mathematics Division

Phone: 865-574-3138

Email: FromeEL@ornl.gov

Web Site:

http://www.csm.ornl.gov/~frome/
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