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ABSTRACT

A spreadsheet calculational too! was developed to automate the calculations performed for
estimating dose from skin contamination. This document reports on the design and testing of the
spreadsheet calculational tool.

KEY WORDS: skin contamination, calculational tool, spreadsheet.
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CALCULATIONAL TOOL FOR SKIN CONTAMINATION DOSE ESTIMATE

INTRODUCTION
This document provides a description of and testing results for a spreadsheet calculational
tool that will automate the calculations associated with estimating the dose from skin

contamination. These calculations are based on the information provided in HNF-13536,
Scction 2.1.4, Skin Contamination Dose Assessment.

The calculational process is as follows:

e From the reported dpm, exposure time on skin (hr) and affected skin area, and the
contamination-to-dose response factors from Appendix A in HNF-13536, Section
2.1.4, estimate the dose to the skin (mrem) from the contamination.

e This calculation provides an initial estimate of the dose to the skin; it may not
necessarily be the dose of record.

The spreadsheet calculational tool developed in-house will be used to do the following:

e Provide an estimate of the skin dose (in mrem) for skin contamination.
e Use the contamination-to-dose response factors from Appendix A in HNF-13536,
Section 2.1.4.

The versicn of the spreadshect that will be evaluated is SKINDOSE4.XLS.

CALCULATIONAL TOOL DESIGN AND DESCRIPTION
The skin dose calculational tool is shown in Appendix A.
2.1  System Requirements

This spreadsheet calculational tool will normally be used by personnel who have a
necd to calculate the dose from contamination on the skin.

2.1.1 Constraints

This spreadsheet calculational tool is a stand-alone product that can be
used on any PC system with Microsoft Excel™, version 2000 or higher,
This spreadsheet calculational tool is only for use in estimation of dose to
the skin when the contamination-to-dose response factors from Appendix
A in HNF-13536, Section 2.1.4 are used.

lof$
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Input and Output Options

The data input is by keyboard. Data output consists of printed pages
containing the input and output data. There are no limits applied to input

ranges.

Interface Requirements

There are no interface requirements for this spreadsheet calculational tool.
Transferability

There is no limit on the number of computers on which this spreadsheet
calculational tool may reside. This spreadsheet calculational tool may be
used on any system with Microsoft Excel™, version 2000 or higher.

Installation

Installation to a PC may be accomplished by copying the file to the hard
drive. Or, the spreadsheet calculational tool may be accessed from a
floppy disk.

Spreadsheet Calculational Tool Description

Descriptions of each worksheet included in this spreadsheet calculational tool are
given below.

2.2.1

2.2.2

Cover Sheet

This worksheet (AppendixA, Page A-2) provides a title and instructions
for use of the calculational tool. It also contains the change history
associated with this spreadsheet calculational tool. No calculations are
performed in this worksheet.

Skin Dose Calculation

This worksheet (Appendix A, Page A-3) provides spaces for data input
and reporting of calculational results. In the Jnput Data section, the data
input values include date, facility, form number, Radiological Survey
Report number, worker name, payroll number or HID, maximum
contamination level (dpm), exposure time on skin (h), affected skin area
(cm?), radionuclides involved (Cs-137 or Other), and instrument count
efficiency (cpm/dpm).

20f5
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In the Supplied Information section, is the contamination-to-dose response
factors from Appendix A in HNF-13536, Section 2.1.4.

In the Calculated Results section, the affected skin area and the
designation as either a point source or area source are linked to cells in this
section, Four calculations are performed in this section (See Appendix B
for the formula used):

e Fraction of the skin affected as compared to 100 cm? (ap?lies only if
the affected skin areas is greater than and equal to 10 cm” and less than
100 cm’.

e Calculated instrument reading (in cpm) using contamination level
(dpm) and instrument count efficiency (cpm/dpm).

e Calculated cpm-h

¢ Estimated skin dose (in mrem) using calculated cpm-hr, response
factor, and fraction of skin affected, where approprate.

The equations used to calculated estimated skin dose are provided in this
section of the “Skin Dose Calculation” worksheet. A note is also provided
to indicate one of the following conditions that result from the estimated
dose:

o Ifthe affected skin area is less than or equal to 10 cm?, then the note
will state that the estimated dose should be recorded in the individual’s
history file as a special entry only.

o Ifthe affected skin area is greater than or equal to 10 cm? and
estimated dose is less than 100 mrem, then the note will state that there
is no requirement to perform a formal skin dose assessment.

e Ifthe affected skin area is greater than or equal to 10 cm? and
estimated dose is greater than or equal to 100 mrem, then the note will
state to ensure that a formal skin dose assessment is performed.

SPREADSHEET TESTING

The operation of the spreadsheet calculational tool (SKINDOSE4.XLS) was tested using
a test data set. An independent test of the spreadsheet was also obtained.

3.1  Test Information
The testing of the spreadsheet calculational tool was done using the custodian’s or
reviewer’s PC computer. Sample input information is entered in the appropriate

cells and the results evaluated. An evaluation form shown in Appendix C is used
to document the spreadsheet testing. Each cell containing data is evaluated to
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ensure that the data has either been copied correctly or calculated correctly.
Calculations are validated using hand calculations (Appendix C).

Tte spreadsheet custodian is responsible for preparing and administering the
testing, and for resolving any test-related issues.

Test Summary

The evaluation forms and hand calculations are given in Appendix C for both the
spreadsheet custodian and the independent reviewer. In all cases, the
ca’culational tool worked appropriately.

CONFIGURATION CONTROL

4.1

4.2

4.3

Software Documentation Change Control

The spreadsheet calculational tool will be placed under configuration
management. Each version or revision of the spreadsheet will be uniquely
identified. The version or revision identifier will be included with the generated
output, when feasible. Also, the unique case identifier will be included in the title
of the file (e.g., SKINDOSE4 3-28-05.XLS). Software acceptance will be
performed, as necessary, for changes.

Documentation

Ccnfiguration control of the calculational tool will include control and
dozumentation to bascline elements. The documentation will contain a
description of the change, the rationale for the change, and the identification of
affected elements.

Change Control

The spreadsheet custodian will receive and incorporate user requests for changes
into subsequent revisions to the software, as appropriate. The revised spreadsheet
calculational too! will have the new version number added to the title of the
spreadsheet. The new revision will be tested in the manner described in Section
3.0.

The spreadsheet custodian will maintain a record copy of the spreadsheet
calculational tool.

4of 5
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CONCLUSIONS

A spreadsheet calculational tool (SKINDOSE4.XLS) was developed to assist in
calculations for dose to skin from radioactive contamination. The test results indicate
that the spreadsheet calculational tool performs as it was designed.

REFERENCES

HNF-13536, Section 2.1.4. Skin Contamination Dose Assessment. Revision 1. PHMC,
Richland, WA.
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APPENDIX A

Skin Dose Calculational Tool

COVEr SREEE PAGE ...t ettt et sen s b b e s b e s b sa s e et s sna s A-2
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I B] ¢ o T & T F T &6 T ®w T
1
2 ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION
3 Revision 4
4 [Based on the HNF-13536, Section 2.1.4, "Skin Contamination Dose Assessment* procedure]
5 [Software quality assurance on this spreadsheet too! is documented in HNF-10729,
6
7 > Go to the 'SKIN DOSE CALC'N" worksheet & enter the data in the white boxes
8 in the INPUT DATA section, and in the SUPPLIED INFORMATION section.
9
10 > The resultant dose calculation will be generated in the CAL.CULATIONAL RESULTS section.
11
12 > Click on the "PRINT" button {o print a copy of the report.
13
14 REVISION HISTORY
15 |Rev 0, 9/16/98 SKINDOSE.XLS Initial Version

16 |Rev 1, 11/10/98 SKINDOSE2.XLS - Corrected calculation of {cpm-hr)
17 - Changed input for skin exposure time from (min) to (hr)
18 [Rev 2, 4/18/02 SKINDOSE3.XLS - Changed name of first worksheet to Cover Sheet

19 - Changed to Radiological Survey Report number
20 = Under Calculational Results, Affected Skin Area, corrected
21 units to ¢cm?
22 - Change to using superscripts, where necessary
23 - Changed shading on cells where data already provided or linked
24 - Changed to all caps on headings
25|Rev 3, 3/31/05 SKINDOSE4.XLS - Corrected procedure reference
26 - Added reference to software QA document
27 - Added "STRICTLY PRIVATE" o output document
28 - Added "PRINT™ button

= Added "Form Number” input box to agree with last row of
29 "Personnel Contamination Data - Skin" (A-6000-957) form
30 = Added input boxes for worker name and payroll number
13 = Changed placement of RSR number row
32 - Changed to "Estimated” from *Calculated” Skin Dose label
33 = Added instructions for input only in white underfined boxes
34 - Added equations used
35 - Added "Selected” to Response Factor To Be Used

[ \SKINDOSE4-Revd ds.XLS] Redsion 4
Sheet = COVER SHEET A-2 of A-3

(03/31:05)
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2 SENSITIVE - STRICTLY PRIVATE

3 STIMATION OF SKIN DOSE FROM SKIN CONTAMINATION

4 [Based on the HNF-13535, Secton 2.1.4, "Skn Conlaminalion Dose Assassment™ procedure]

5 {Documentation of software quality control of this tool is found in HNF-10729)

7 JINPUT DATA Enter data in the white underlined boxas

9 DATE: 312812008 FORM #: SCR-123456

11 FACILITY: ABC
13 RADIOLOGICAL SURVEY REPORT NUMBER: QR-100

15 WORKER NAME: J. Smith PR # or HID; 70124

. Dose assessment potentially required If equal to or greater than
17 MAX. CONTAMINATION LEVEL (dpm): 10,000 8,000 com-h or 50,000 dpm-h batagemma.
19 EXPCSURE TIME ON SKIN (h): 1.00
T 7. This skin area Is
4 AFFECTED SKIN AREA (cm”): 10.0 considered {o be Point source.
23 RADIONUCLIDES INVOLVED (Cs-137 or Other): Cs-117
25 INSTRUMENT COUNT EFFICIENCY (cpm/dpm): 0.100 fi.e., efficiancy = 1/CF)
27 |ISUPPLIED INFORMATION
?_g Contamination-to-Dose Response Factors (Appendix A from HNF-13536, Section 2.1.4)
; Area Scurce Point Source

3 Nucfide {cpm per mremyh) {cpm per mremm)
32 Cs-137 2,200 60

33 Other 1,300 50
a4 * Othar = Sr-90/Y-90; Cs/Sr/Y.Aged Mixed Fission Products
16 SELECTED RESPONSE FACTOR TO BE USEDIS: 60
38 |CALCULATIONAL RESUITS
40 AFFECTED SKIN AREA; 10 cm?
42 CONTAMINATION CONSIDERED TO BE A Point source
44 | FRACTION OF SKIN AFFECTED COMPARED TO 100 em®: 01 [Applies only when >= 10 cm® and <100 cm?}
46 CALCULATED MAXIMUI INSTRUMENT READING: 1,000 cpm
48 CALCULATED ¢cpm-h: 1,000 cpm-h
50 ESTIMATED SKIN DOSE: 1.7 mrem
53 Estimated skin dose is less than 100 mrem. Therefore, Is no requirament to perform a formal skin dose assassment.
54 |EQUATIONS G, = Calcufated cpm-h
S5 |G =MCL " E* Ty MCL = Max contamination level (dpm)
55 E = Instrument count efficiency (cpm/dpm)
57|D=(C,/RF}*F Tw = Exposure time on skin (h)
58 whera F = 1 if affected area of skin ks < 10 or >100 cm? F = Fraction of skin affected compared to 100 ¢m?
59 RF = Response factor (cpm per mremvh)
60 D = Estimated skin dose {mrem)
62 CALCULATION PERFORMED BY: Date:
63

[ ASKINDOSE4-Revd wis. XL S] Revision 4
Sheet # SKIM DOSE CALCULATION

A3 of A3

(03/31/05)
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APPENDIX

A B R L RS B SR

Calculational Tool Formulae

Skin Dose Calculation PaE ..........cceiveiviierierarieraneraimrieseesesresssssscsnsssssesssessessesssssesasssesees B-2
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EVALUATION FORM FOR SPREADSHEET

SKINDOSE4.XLS
Evaluator Name: ﬂ_ (IR Date Done: & / Z 6/(:5’"
COVER SHEET PACE
L. Dues the spreadsheet provide instructions on using the spreadsheet? Byes Owxo Chwu
2.7 s the Revision History up-to-date? Hyes Orxo Owu
SKIN DOSE CALCULATION PAGE
3. Isthe ‘Selected Response Factor To Be Used Is:® value in Cell C36 selected
acrurately using the Radionuclides involved and the information from the table of = yes D yo Dau
Cc¢ ntamination-to-Dose Response Factors?
Are the *Contamination-to-Dose Response Factory® in Cells C32 through D33 the
4 same as reported in Appendix A in HNF-13536, Section 2.1.4, Revision 17 [Xres Owrvo Owa
5. Didthe ‘Affected Skin Area® in Cell C40 copy accurately from C21? [Fyes Oxo Oau
Did the “Contamination Considered to be a:* statement in Cell C42 copy
6. accurately from cell E217 D/J’B' O~ Owu
Is the *Fraction of Skin Affccted Compared to 100 ¢cm™ in Cell C44 calculated ,
7. accurately and under the appropriate conditions? B/YIES Oy O
Is the *Calculated Maximum Instrument Reading® in Cell C46 calculated
8. accurately? B/Y;' Owvo Owu
9. Isthe ‘Calculated cpm-hr” in Cell C48 calculated accuratcly? Eyes Clwo Ows
10, Isthe *Calcutated Skin Dose® in Cell C50 calculated accurately? Hyes Owvo O
11. s the signature block accurate? Clyess Owvo Owu

/Y

e gl

¥ Ewvaluator Name (Print)

Date Completed

535 EVALN FORM-Skin Dose.doc lef l

C2

March 2005




HNF- 10729, Rev. 1
March 2005

EVALUATION OF EXCEL SPREADSHEET CALCULATIONAL TOOL

SKINDOSE4.XLS
TESTS:

TEST RESULTS
CELL TEST OK
Cell C21: | If enter *8°, then Cell E21 is ‘Point’ Vot

Ifenter *101°, then Cell E21 is *Area’ v o/
Cell C36: | If Cell C21 = <100, then E21 = ‘Point’ and C42 = *Point’ Ve’ 2
If Cell C21 =>100, then E21 = ‘Area’ and C42 = *Area’ v QO
Cell Ci4: | If Cell C21 =49, then E21 = ‘Point’ and C42 = ‘Point’ and C44 = ‘<10’ g’
If Cell C21 = *10°, then E21 = ‘Point’ and C42 = ‘Point’ and C44 = 0.1’ A
If Cell C21 = *75°, then E21 = ‘Point’ and C42 = ‘Point’ and C44 = *0.75’ oL
1f Cell C21 = ‘90°, then E21 = ‘Point* and C42 = ‘Point’ and C44 = ‘0.90" v o
If Cell C21 = ‘100", then E21 = ‘Area’ and C42 = ‘Area’ and C44 =*>100" /o
Cell C46: | If Cell Ct7 ="10,000" and C25 = *0.1", the C46 = *1,000" v ot
Cell C48: | If Cell C46 ="1,000" and C19 ="2’, the C46 = *2.000’ Vo
EXAMPLE CALCULATIONS:
Co=MCLC®E*T,
D=(C./RF)*F
where:
Cw = Calculated cpm-h
MCL =Max.contamination level (dpm)
E = Instrument count efficiency (cpm/dpm)
Ta = Exposure time on skin (h)
F = Fraction of skin affccted compared to 100 cm?
RF = Response factor (cpm per mrem/h)
D = Estimated skin dose (mrem)
Case #1: where C21 =9 and C23 = Cs5-137
]Ojooo* 0:"*",‘ - 3S'm/tM ‘/OIL
Go
Case #2: where C21 =100 and C23 = Cs-137 yA
.tu,um*&.l#lr - Aﬂ“ '/d
-2 ,?. Do
Case #3: where C21 = 50 and C23 = Qther /{Yé
(156,600 X-0.0 % (25 ).)(_ 0.50 = [8AS = (95 /b
< o :
-
Evaluauon Performed by Custodian: ,zunu///iA/ W : 3/ 2 Fﬁb

{ Prant/Sign Date

C3
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INPUT DAT

Calc Case 1

10,000

1.50

8.0

_Cs137

: Pomt Source

EOUATION"

CamMCL"E*

R s

[ASKIND 3SE 4 Revd 202 X1 5] Revision 4

C!,oos% :-: *I-S) = 25wfm VL gf"f/o g
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SKIN DOSE FROM SKIN CONTAMINAT‘I;

%6d on the HNF 353-6 s-u-oqzu 'sunmmmoouummrp:md

Calc Case #2

10,000

NSTRUMENT COUNT EFFICIENCY (¢

R#orHID;,

SUPPLIED INFORMATION .
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SENSITIVE “STRICTLY PRIVATE
TION OF SKIN DOSE FROM SKIN CONTAMINATION

ontha HN 3536 Sodbn214 'smconumlmuonooumt'p(

CaTc Case#l

150,000

EXPOSURE TIME ON SKIN {h);

:Asea Source
Nucflide i cm:' per mrem/m) T |
Cs-137 2,200

Other 1,300
* Other » Sr-90/Y-90; C&/St/Y.Aged Mixed Fisslon Products

. Fsfmalad shin dose Is gresler than or aqual to 100 mrer, $0 ensure ‘s formal skin dose
[EQUATIONS
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EVALUATION FORM FOR SPREADSHEET

X SKINDOSE4.XLS
Evaluztor Name: \) an Hﬂw Date Done: 7-2.§ ~45
COVER SHEET PAGE
1. Does the spreadsheet provide instructions on using the spreadsheet? E ves Orvo Oau
2. Is the Revision History up-to-date? yes Chvo Dlanu
SKIN DOSE CALCULATION PAGE 7
3. Isthe*Selected Response Factor To Be Used Is:* vatue in Cell C36 selected
accurately using the Radionuclides involved and the information from the table of Wyss O O N/A
Contamination-to-Dose Response Factors?
Are the *Contamination-to-Dose Response Factors® in Cells C32 through D33 the
4. si.me as reported in Appendix A in IINF-13536, Section 2.1.4, Revision 1?7 E res O NO D NA
5. Did the ‘Affected Skin Area® in Cell C40 copy accurately from C21? E, ves Owvo DOau
Did the *Contamination Considered to be a:’ statement in Cell C42 copy .
6 accurately from cell E21? Dlres Blvo Dwu
Is the *Fraction of Skin Affected Compared to 100 cm®* in Cell C44 calculated .,
7- gceurately and under the appropriate conditions? E YES D NO O N/A
I« the *Calculated Maximum Inst t Reading' in Cell C46 calculated
8 penately? rumen g nte dleniate BEes Owvo DOwu
9. Isthe *Calculated epm-hr* in Cell C48 calculated accurately? E ves Uwrvo [Dwnu
10. I:the “Calcutated Skin Dose in Cell C50 calcutated accurately? Byes Owvo Oy
11.  Is the signature block accurate? Bdves Ovo O
~_ ’ - - ;
T, Hzam ﬁ-ﬁ’ N, 380
Evaluator Name {Print) v Signature Date Completed
58 EVALN FORM-Skin Dose.doc lofl March 2005
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Evaluation of Spreadgsheet for "SKINIPSE4 XLS”

Evaluator: J. Haan %\‘ 2% 0% Date: 03/28/2005
COVER SHEET PAGE

1.
2.

Verified that the instructions are on the cover sheet page.
Verified that the revision history is up to date.

SKIN DOSE CALCULATION PAGE

3

4
5.

Verified the “Contamination-to-Dose-Response Factors™ in Cells C32,33 and
D32,33 are the same as those in Appendix A of HNF-13536, Section 2.1.4.

Verified the “Affected Skin Area” in Cell C40 copied accurately from Cell C21.

The “Source Type” in Cell C42 copied accurately from E21. Also Cell E21 shnfts
from “Point Source” to “Area Source™ if the source area is greater than 99 cm’.

Verification of Cell C44 “Fraction of Skin Affected Compared to 100 em?:
o When the affected skin area input was 9 cm” or less; Celt C44 value
was “< 10",
e When the affected skin area input was 10 - 99 cm® or less; Cell C44
value was equal to the input value divided by 100.
. When the affected skin area input was greater than or equal to 100
em?, Cell C44 value was “> 100,

Verified Cell C46 “Calculated Maximum Instrument Reading™ value by changing
input for “Instrument Efficiency” (C25) and “Max. Contamination Level” (C17).
Cell C17*C25 results on the spreadsheet were the same as those determined by
calculator.

Verified Cell C48 “Calculated cpm-he” values by changing input for “Calculated
Maximum Instrument Reading” (C46) and “Max. Exposure Time on Skin” (C19).
Cell C46*C19 results on the spreadsheet were the same as those determined by
calculator,

Verified “Calculated Skin Dose™ in Cell C50 by performing calculator
determinations as directed in HNF-13536, Section 2.1.4 using varied values.
Calculation summary is attached,
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HNF- 10729, Rev. 1

March 2005
SKINDOSE4.XLS CALCULATION VERIFICATION
. Exposure Instrument Hand Spreadsheet
Case | Max. Contamination P Skin Area | Nuclide(s) . Calculated | SkinDose | Difference
Time on P Efficiency .
# Level (dpm) Skin (h) (cm®) Involved (cpm/dpm) Skin Dose mrem) {mrem)
' PPM) | (mrem) | (50 )
1 150,000 1.5 5 Other 0.10 Hso.o HsO A~
2 150,000 0.75 5 Other 0.10 25,0 225 2
3 75,000 0.75 5 Other 0.10 v2.s | [z .5 z
4 150,000 1.25 S0 Other 0.10 Is7.5 1 7187. ¢ 4
5 150,000 1.25 100 Other 0.10 423 | 4. ¢ e
6 150,000 1.5 5 Cs-137 0.10 375.0 | 37¢C y
7 150,000 1.25 100 Cs-137 0.10 §.S227 g5 2
*Hand Calzulation:
Co=MCL*EST,
D= (Co/RF) OF
where:
C. = Calculated cpm-h
MCL = Maxcontamination level (dpm)
E = Instrument count efficiency (cpm/dpm)
Ta = Exposure time on skin (h)
F = Fractin of skin affected compared to 100 ¢m?
RF = Response factor (cpm per mremvh)
D =Estimed skin dose {mrem)
Evaluated by: JE"‘"{‘JW" / /9 ""’*‘{_ﬁﬂw 3-2%-05"

/' { /" Peer Reviewer (PrintSign)
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‘ % SENSITIVE ~'STRICTLY PRIVATE - LT
ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION T

aud on ﬂ\o HNF-13538, Section 2.1.4,"Skin Contaminalion Dose Assessment” procadure)
L tat Vi qualuly eonl.rol d‘lhis tool s found In HNF-1072%) .

INPUT DATA _ "
: 312812008

Case 1 : PR ¥ or HID'

stumonl pounﬂcﬂ'y uqumd I'1 cqunl toor grurtr man .

150,000 5,ooo cpm-h crsoooodpm-h bnm-g

This skin areals . o
considered to be a Polnt source.

1, Point Source ;
- - | {epm per mrem/h)y o

Cs-137 2,200 60

Other 1,300 50

SELECTED RES ONSE‘FACTOR TOBE usso |s-

CALCULAT ONAL RESULTS

'CONTAMINATION CONSIDERED TO BE A i_source

y when >+ 10 cm? and <100.cm?]

EQUATIONS

G, » Calculated cpm-h
Ca=MCLZEY ax cont:

Response fadot {cpm per mumfh
Dw Es!umhd akin dote {mrem) -

7’}8 —OS

[-\SKINOOSEA-Revd s XLS] Revision 4 03105)
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'SENSITIVE - STRICTLY PRIVATE AT
ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION

- BaMonhHNF-tJSJS Section 2.1.4,"Skin C. ton Dose A
” Mation of » ‘ qunliqconndowuuoollﬂounthNFlonS]

: Enlwdam h the whﬁ- mdodmodboma

INPUT DATA ::;

DATE. 3!281'2005
i RADICLOGICAL SURVEY REPORT NUMBER':_
:WORKERNAME:  Case2 ‘PR # or HID:
e e slo:mir;r';or.o:ﬁi;aiﬂr‘:::&:}irn.dIroéinl toorgresterthan
MAX_ CONTAMINATION LEVEL (dpm): 150,000 ;5,000 ¢pmeh or 50,000 dpm-h bete-gamma, - <1
0.75
This skin area is ] .
50 éon_.'. " °f°;'f? 4 fob CE goir:t -SQUrce. ;- -

ﬂe [ a‘ér;cy N 1/CF)

i P_orntSource

il :Epmwmrvmfh) -
60
50

Cs-137
Other
* Other = Sr-90/Y.90; C.VSrfY;Agode.ﬂd Flssion Products

<10

15,000

11,250

225.0

& special entry only.

EQUATIONS
(Ca = ML

;o = Calculated cpmh

[-ASKINDGSEA-Revd xds XLS) Revision & ©IN05)
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<o By L SENSITIVE STRIGTLY PRIVATE | R
ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION -

[Basod on the HNF-13536, Section 2.1.4, *Siin C: 1 Dose A pmcodural
T [Documtabm of sol'lwaro quatity eontrni of lhis tool Is lound In HNF-10H9]

INPUT DATA Entor data b the white undodum boxn

3!23!2005

1. FORM #:
" Case 3 7 PR # or HID.
DT uumcntpormuanyuqulnd!foqudlo nrgrnferthm
75,000 8,000 cpm—h orso ooa dpm-h Mu-gamma
0.75 '
Thls skln areals :
50 cons!dared to be a .:0& source.
RADIONUCUDES INVOLVED (Cs-137 or Other) - other _ o
INSTRUMENT coum EFFICIENCY (cpm!dpm) 0.100 0.0, offciorcy = '1;;;':; i

SUPPI.IED INFORMATION
: !(:ontamlna!ion to-Dose Response Factors

8 {Appendix A nm HNF.13536, Section 21,4

“Nucide C 4| g iArea Source - Point Source
'_meﬂmmnm) mepnmtomlh)
Cs-137 2,200 60
Other 1,300 50
Cther » 5r.90/Y.90; C3/StrY:Aged Mixed Fission Prockxcts

SELECTED RESPONSE FACTOR TO BE USED lS.
CALCULATIONAL RESULTS

50

-source

EQUAT!ON :

Ca*MCLYET,

G @ Calculated cpm-h

ULATION PERFORMED BY:

L. ASKINDO SE4-Rovd x5 XLS] Ravision 4 ©373125)
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o “SENSITIVE STRIGTLY PRIVATE #5027 o
ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION

udonth-HNF-ﬂSSG Section 2.1.4, “Skin G
cumentation of sofiwarg qm-ryeouuaam.amuwmmr-wm]

INPUT DATA

Enter dala in the white undeﬂinod baxn I

312812005

Case 4

WORKER NAME; R or HO:

150,000

. P s,ooo cpm-h or 50 000 dpm—h Mu-gmmu. i
EXPOSURE TIME ON SKIN (h); 1.25
AFFECTED SKIN AREA (e 50.0 This skin areals. ;. point ‘source.

'cpr_ré_lge.re'd tobea’
RADIONUCLIDES INVOLVED (Cs-137 "

ssessment potmtfaﬂy nqumd it equal 1o or gmrrr !h.n' :

2,200
Other 1.300 50
“ Other = Sr-90/Y-99; cvswylgod Mixed Fission Procucts

SELECTED RESPONSE FACTOR TO BE USED IS' 50

CALCULATIONAL RESULT

50

Point P

NATION CONSIDERED TC A
Féac'no 02 SKIN AFFECTED COMPARED T0 100 crn:: | 0.5
'CALCULATED MAXIMUM INSTRU 15,000
18,750
STIMATED ék:ia'o'dsis‘[ 187.5

£ Estimated skin dosa 1s” greater ihan o equal o 100 mvbim, §5 ensure & formal Skdn do

nent ks performe

EQUATIONS

Gy w Calculaled cpm-h

CALCULATION PERFORMED BY:

[ ASHONDCSEA-Rovd xis XL3) Revison 4 sI0s)
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SENSITIVE STRICTLY PR!VATE
ESTIMATION OF SKIN DOSE FROM SKIN CONTAMINATION

[Based on the HNF-13536, Seclion 2,14, *Skin € abion Dose A
lDocwnlabon of som»mo quality conirol of this ool h found In HNF-107‘29}

. Enterdatain mouhlroundom‘nodbo:os e

3/28/2005

RADIDLOG!CAL SURVEY REPORT NUMBER‘

;WORKERNAME  cases

(dpm)' o 150 000 ) cummtpo onﬂauynqulndf!wuﬂro orgnumru‘lan .
. '} . . )

: 5,000 cpm—h or 50,000 pm—h bol&glmmn

EXPOSURE TIME ON SKIN (h):' 125

AFFECTED SKIN AREA (cm ) 100.0 : !

- other o

0, 100

. Area Source | o Pomt Source

tcnm per mramMy "’ ..... {cp per mremm) -
2,200 60
1,300 50

* Other » Sr-90/7-9; C&'Sn’v,.lpod Mixed Fisslon Products

1.300

100

Area ‘soltce |

>100

15,000

18,750

ALCULATION PERFORMED RY:

[-ASKINOCSE4-Revd x1s XLS) Ruvision 4 {032105)
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*SENSIIVE I STRICTLY PRIVATE §

- (Bated on the HNF-13536, Section 2,14, 5kin €

IHPUT DATA

Caseb

MAX. CONTAMINATION L EVEL (upm):' 150,000 o Bttty 99 Z',I,',," i :f.‘.'f",'.‘,',,f,,’.’""" than’

EXPOSURE TIME ON SKIN (h)'

5.0

RADIO\IUCLIDESINVOLVED(C&'IBTorOthef) Cs-137 i
: _VNSTRUMENT coum' EFFICIENCY (cpmldpm) 0.100
' SUPPLIEDINFORMATION -

Contamlnatlon-to-nose Resgonse Factors ( .

1 Area Source

1,300
Other = Sr-90/Y-90; cww.nmubwrmm Products

SELECTED RESPONSE FACTOR TO BE USED IS: 6
CALCULATIONAL RESULTS

CONTAMINATION CONSIDEREDTOBEA:  Point source

<10 '’ 5 10 cm? and €100 cm?

15,000

22,500

ESTIMATED SKIN DOSE; 375.0

G = Calculated cpm-h -

- ASIONDOSES-Revi xis XLS] Reviaion 4 (0321105}
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SENSITIVE 'STRICTLY PRIVATE L Ty A
ESTIMATION OF SKIN DOSE FROM SK!N CONTAMINATION TR

" lDocumenlahon nl tol'hnuro quaﬁh' eon!rol d‘ Ihu tool |'l found in HNF-IOTZQ]

iNPUT DATA
; 3/28/2005 .

7 ‘CaseT PR#orHlD

o Dou nnummt pormﬂury uqufnd 4 oqua.r toor grnf-r than :

450,000

X 8 ooo epm-h nrso Ooodpm h Mu-gnmm: et
EXPOSURE TIME ON SKIN (:h).' 125
' "_' This skin areals o
AFFECTED SK!N AREA (crn 100.0 considored to ba 2 Area " source.
RADIONUCLIDES INVOLVED (Cs-137 or Other):_ Cs-137 o
INSTRUMENT coum EFFICIENCY (cpmfdpm)? 0.100

SUPPLIED INFORMATION

Contamination-to.Dose Response Factars

. Area Source

where F e 1 i affacted srea of skinls < 10 or 3100 ¢

ALCULATION PERFORMED BY-

[-\SIONOCSEA-Revd xis. XLS} Revision 4 (03105)
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