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One-Two Radiation Safety Requirements

2QH�UHVHDUFKHU�UHFHQWO\�FKDVWLVHG�PH�IRU�EHLQJ�WRR
ZRUG\�GXULQJ�WKH�QHZVOHWWHU���6DLG��´,�KDYH�VR�PDQ\
GHPDQGV�RQ�P\�WLPH�WKDW�,�MXVW�ZDQW�WR�NQRZ�WKH
EDVLFV�µ��7KH�EDVLFV�IROORZ�WKH�ROG�RQH�WZR�RI�ER[LQJ�

3HUIRUP�UDGLDWLRQ�VXUYH\V

PRQWKO\

�
.HHS�LQYHQWRULHV�FXUUHQW

,I�\RX�ZDQW�WR�NQRZ�PRUH��FRQWLQXH�UHDGLQJ�

6859(<
2I�WKH�WZR��VXUYH\V�DUH�WKH�PRVW�LPSRUWDQW�IRU�SHUVRQDO�VDIHW\�DQG�ZHOO�EHLQJ��5DGLDWLRQ�DQG
UDGLRDFWLYH�FRQWDPLQDWLRQ�DUH�QRW�GHWHFWDEOH�ZLWK�\RXU���VHQVHV���<RX�QHHG�WR�XVH�D�VXUYH\
PHWHU�WR�FKHFN�IRU�FRQWDPLQDWLRQ�HLWKHU�RQ�\RXU�SHUVRQ�RU�LQ�\RXU�ZRUN�DUHD�LPPHGLDWHO\
DIWHU�XVH��%HLQJ�JRRG�LV�QR�JXDUDQWHH���:RUNLQJ�ZLWK�RQO\�D�VPDOO�TXDQWLW\�GRHV�QRW�SURWHFW
WKH�8QLYHUVLW\�IURP�FLWDWLRQV�LQ�WKH�HYHQW�RI�D�VSUHDG�RI�FRQWDPLQDWLRQ�IURP�\RXU�ODE�

(DFK�3,�LV�UHVSRQVLEOH�IRU�GRLQJ�PRQWKO\�VXUYH\V�DQG�GRFXPHQWLQJ�UHVXOWV�LQ�DOO�RI
WKH�ODEV�LQ�ZKLFK�WKH\�DUH�DXWKRUL]HG�WR�XVH�UDGLRDFWLYH�PDWHULDO���7KHUH�DUH�D�IHZ
H[FHSWLRQ�FRQGLWLRQV�WR�HDVH�WKLV�EXUGHQ���+RZHYHU�WKH�3,�PXVW�UHTXHVW�WKH�H[FHSWLRQ�
([DPSOHV�RI�H[FHSWLRQV�DUH�IRXQG�LQ�6HFWLRQ�,;�RI�WKH�8QLYHUVLW\�5DGLDWLRQ�6DIHW\

UW - Madison Safety Department Radiation Safety Office
30 N. Murray St.               262-8769 June 1998

Internet: NRC License
http://www.wisc.edu/safety   #48-09843-18



5$',$7,21�5(9,(:� -81(�����

2

5HJXODWLRQV�DQG�LQFOXGH�VHPLDQQXDO�VXUYH\V�IRU�FRXQWLQJ�URRPV�DQG�VWRUDJH�RI�QXFOLGHV�
FRQWDPLQDWLRQ�OLPLWV�IRU�FKURQLFDOO\�FRQWDPLQDWHG�HTXLSPHQW��HWF�
� $�VXUYH\�FRQVLVWV�RI�D�PHWHU�DQG�ZLSH�VXUYH\����7KH�PHWHU�VXUYH\�LV�D�UHODWLYHO\
FXUVRU\�FKHFN�WR�GHWHUPLQH�UDGLDWLRQ�OHYHOV�DQG�SRVVLEOH�FRQWDPLQDWLRQ���:LWK�D�PHWHU��WKH
DFWLRQ�OHYHO�LV�����FSP���&RXQWV�DERYH�WKLV�YDOXH�UHTXLUH�GHFRQWDPLQDWLRQ�PLWLJDWLRQ��H�J��
GLVSRVDO��VKLHOGLQJ��

7KH�ZLSH�VXUYH\�DWWHPSWV�WR�UHPRYH�FRQWDPLQDWLRQ���1RW�DOO�FRQWDPLQDWLRQ�LV�HDVLO\
UHPRYHG��VRPH�PD\�KDYH�OHDFKHG�LQWR�WKH�VXUIDFH���'HSHQGLQJ�XSRQ�LVRWRSH��WKH�DFWLRQ�OHYHO
LV�HLWKHU�����FSP���+����&��RU���6��RU�����FSP����3����3����&D����&U�����,��SHU�����FP����5HPRYDEOH
FRQWDPLQDWLRQ�DERYH�WKHVH�OLPLWV�PXVW�EH�FOHDQHG�XS��DQRWKHU�ZLSH�VXUYH\�SHUIRUPHG�DQG
SRVWHG�ZLWK�WKH�PRQWKO\�VXUYH\�UHVXOWV�

,QYHQWRU\
(DFK�3,�LV�DFFRXQWDEOH�IRU�DOO�WKH�UDGLRDFWLYH�PDWHULDO�WKH\�KDYH�UHFHLYHG��XVHG��DQG
GLVSRVHG���&25'�PDLQWDLQV�WKH�8:·V�FRQVROLGDWHG�LQYHQWRU\��E\�3,�DQG�LVRWRSH��EDVHG�XSRQ
WKH�DFWLYLWLHV�UHFHLYHG�PLQXV�WKH�DFWLYLWLHV�GLVSRVHG���%\�SHUIRUPLQJ�IUHTXHQW�GLVSRVDOV��\RX
FDQ�EH�VXUH�WKDW�WKH�ODE·V�RQ�KDQG�DFWLYLW\�LV�NHSW�ORZ�DQG�WKH�ULVN�RI�ORVLQJ�PDWHULDO�LV�ORZ�
1RWH�WKDW�\RXU�EDODQFH�IRU�WKH�LVRWRSH�UHFHLYHG�DSSHDUV�RQ�WKH�565�IRUP�

Beta Skin Exposure
0RVW������������RI�WKH�UHVHDUFK�ZRUN�RQ�FDPSXV�XVHV�EHWD�HPLWWLQJ�UDGLRQXFOLGHV���%HWD
SDUWLFOHV�DUH�QRW�SHQHWUDWLQJ���)RU�H[DPSOH��D�EHWD�HPLWWHG�IURP���6�ZLOO�RQO\�SHQHWUDWH����
PP�RI�VNLQ�DQG�RQH�IURP���3�ZLOO�RQO\�SHQHWUDWH���PP���7KXV�WKH�RQO\�WLVVXH�VXEMHFW�WR
UDGLDWLRQ�GDPDJH�IURP�EHWD�SDUWLFOHV�LV�WKH�VNLQ���%HFDXVH�WKH�VNLQ�LV�OHVV�VHQVLWLYH�WR
UDGLDWLRQ�LQMXU\�WKH�OLPLW�IRU�VNLQ�H[SRVXUH�LV����UHP�SHU�\HDU�����WLPHV�WKH�OLPLW�IRU�ZKROH
ERG\�H[SRVXUH�

+RZHYHU��RQ�WKH�QHJDWLYH�VLGH��EHFDXVH�DOO�RI�WKH�HQHUJ\�RI�WKH�EHWD�SDUWLFOH�LV
DEVRUEHG�ZLWKLQ�DSSUR[LPDWHO\�ï�FHQWLPHWHU�RI�IOHVK��WKH�GRVH�IURP�HYHQ�D�VPDOO�GURS�RI
FRQFHQWUDWHG�DFWLYLW\�PD\�EH�TXLWH�KLJK�

7DEOH���OLVWV�VNLQ�H[SRVXUH�UDWH��UHP�KU�SHU�µ&L��HVWLPDWHV�IURP�FRPPRQO\�XVHG�EHWD�
HPLWWLQJ�UDGLRQXFOLGHV���+�LV�QRW�DQ�H[WHUQDO�KD]DUG��WKH�HQHUJ\�LV�WRR�ORZ�WR�HYHQ�SHQHWUDWH
WKH�GHDG�OD\HU�RI�WKH�VNLQ���)RU�H[DPSOH��LI�\RX�KDG�D���µ&L�GURS�RI���3�RQ�\RXU�VNLQ�IRU��
KRXU��WKH�LPPHGLDWH�VTXDUH�FHQWLPHWHU�RI�VNLQ�ZRXOG�UHFHLYH�DQ�H[SRVXUH�RI�DSSUR[LPDWHO\
����UHP�

Radionuclide
max Energy

(MeV)
Skin Dose

rem/hr per µCi
14C 0.156 0.97
35S 0.167 1.07
33P 0.249 2.76

45Ca 0.258 2.85
32P 1.709 6.00

Table 1 Skin Exposure Rates from Selected Beta Emitters
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�)XUWKHUPRUH��WKH�WLPH�QHHGHG�WR�H[FHHG�WKH
DQQXDO�VNLQ�GRVH�OLPLW�IRU�MXVW���µ&L�RI���3
FRQWDPLQDWLRQ�IRU�D���FP��VNLQ�DUHD�LV�RQO\�DERXW
����KRXUV�

7KLV�LV�WKH�UHDVRQ�ZH�UHTXLUH�HYHU\�ODE
WKDW�XVHV�EHWD�HPLWWHUV�WR�KDYH�D�FDOLEUDWHG��WKLQ�
ZLQGRZ�*0���:LWKRXW�D�*0��\RX�ZLOO�QHYHU
NQRZ�WKDW�\RX�KDYH�VNLQ�FRQWDPLQDWLRQ�FUHDWLQJ
HLWKHU�D�GRVLPHWU\�SUREOHP�RU�D�FRQWDPLQDWLRQ
SUREOHP�

$OO�RI�WKH�PHWHUV�XVHG�RQ�WKH�8:�DUH�FDOLEUDWHG�ZLWK���GLIIHUHQW�HQHUJLHV�RI�EHWD
SDUWLFOHV��WKH�HIILFLHQF\�RI�WKH�PHWHU�IRU�HDFK�LV�WKHQ�OLVWHG�RQ�WKH�FDOLEUDWLRQ�VWLFNHU���<RX�FDQ
XVH�WKH�FDOLEUDWLRQ�LQIRUPDWLRQ�DQG�WKH�FRXQW�UDWH�IURP�\RXU�PHWHU�WR�HVWLPDWH�DFWLYLW\�DQG�WR
PDNH�D�FXUVRU\�HVWLPDWH�RI�VNLQ�GRVH�

5HFDOO�WKDW�D�����HIILFLHQF\�PHDQV�WKDW�WKH�WUXH�DFWLYLW\�LV����WLPHV�JUHDWHU��L�H���GSP
 �FSP�HII����7DEOH���EHORZ�SURYLGHV�D�FRQYHUVLRQ�UHODWLRQVKLS�IRU�WKH�PHWHU�XVHG�LQ�WKLV
H[DPSOH����<RX�ZRXOG�QHHG�WR�PDNH�D�VLPLODU�WDEOH�IRU�HDFK�RI�\RXU�PHWHUV��

Radionuclide GM efficiency GM Response
cpm per µCi

14C 10% 220,000
35S 10% 220,000
33P 35% 777,000

45Ca 35% 777,000
32P 47% 1,043,000

Table 2 - GM Efficiency and Response

����7KH�DVVXPSWLRQ�LV�WKDW�DSSUR[LPDWHO\���VTXDUH�FHQWLPHWHU�LV�FRQWDPLQDWHG���7KLV�FDQ�EH
XVHG�WR�FDOFXODWH�PD[LPXP�VNLQ�GRVHV�IURP�FRQWDPLQDWLRQ�

)RU�H[DPSOH��D���3�XVHU�GHWHFWV�D�VPDOO�FRQWDPLQDWLRQ�VSRW�RQ�KLV�ZULVW�RI�DERXW
��������FSP�DIWHU�ZRUNLQJ�ZLWK�WKH���3�IRU�DERXW�ï�KRXU���:KDW�LV�WKH�GRVH��LQ�PUHP��WR�WKH
VNLQ��DVVXPLQJ�WKH�ZRUNHU�VSLOOHG�WKH���3�DW�WKH�EHJLQQLQJ�RI�WKH�SURFHGXUH"��*DWKHU�WKH
LQIRUPDWLRQ�IURP�WKH�WZR�WDEOHV�DQG�SOXJ�LW�LQWR�WKH�HTXDWLRQ�

3527(&7,9(�0($685(6
Because of the potential to deposit all of the beta energy within a few millimeters of skin, it is
important that you wear protective clothing (disposable gloves, lab coat), monitor the gloves
frequently during your procedure and change them either when they are contaminated or
periodically.  Sometimes a glove may get a pinhole.  For that reason, it may be prudent to wear
two pairs of gloves, and dispose the outer pair when contamination is detected.

7KH�UDQJH�RI�D�EHWD�SDUWLFOH�LV�GHSHQGHQW�XSRQ�WKH�EHWD�HQHUJ\�DQG�WKH�PDWHULDO�LW�LV
SDVVLQJ�WKURXJK���)RU���&����6����3��DQG���&D��D�GRXEOH�SDLU�RI�GLVSRVDEOH�JORYHV�ZLOO�VWRS�DOO

Use       CPM     scale only.  Cal Date:     7/18/xx

Window:   Fixed    Beam      ⊥          to probe center.

Battery:      O K     Check Source:     1500     CPM

Isotope:        C-14            Tc-99           Sr-90

Efficiency:       10%           33%           47%   

@ Cs-137 energy:      2400     cpm / mR/hr

DO NOT USE      mR/hr      SCALES
UW Safety Dept.  Calibration Lab  262-8769
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beta particles. A single pair of disposable
gloves stops only about 30% of the betas.
Because 32P is so energetic, the best
protective measures are to use distance
and shielding.

*0�6859(<�0(7(56
1RW�DOO�*0�PHWHUV�DUH�HTXDO���7KH�EHVW
NLQG�RI�*0�WXEH�WR�JHW�LV�D�SDQFDNH�W\SH
SUREH���7KLV�W\SH�RI�GHWHFWRU�LV
DSSUR[LPDWHO\
WZR�WLPHV�DV
VHQVLWLYH�IRU
EHWD�SDUWLFOHV
DV�WKH�HQG
ZLQGRZ�*0�
7KH�UHDVRQ�IRU
WKLV�LV�SUREDEO\
WKH�ODUJH�VXUIDFH
DUHD�DQG�WKH�IDFW�WKDW�WKH
HOHFWULF�ILHOG�LQVLGH�WKH�WXEH�LV�PRUH
XQLIRUP�WKDQ�LQ�WKH�HQG�ZLQGRZ�

7KH�JUDSK�FRPSDUHV�WKH�UHVSRQVH�RI�WZR
LGHQWLFDO�PHWHUV��RQH�ZLWK�DQ�HQG�
ZLQGRZ�DQG�RQH�ZLWK�D�SDQFDNH�SUREH�
)URP�WKH�UHVXOWV�RI�WKLV�JUDSK�LW�LV
REYLRXV�ZK\�WKH�6DIHW\�'HSDUWPHQW
UHFRPPHQGV�DOO�ODEV�KDYH�D�SDQFDNH�W\SH
*0�SUREH���<RX�FDQ�ILQG�LQIRUPDWLRQ�RQ
SXUFKDVLQJ�*0�PHWHUV�DQG�SUREHV�RQ�WKH
5DGLDWLRQ�6DIHW\�:HE�3DJH�
KWWS���ZZZ�ZLVF�HGX�VDIHW\�

Summer Training Schedule:
7ZR�FODVVHV�ZLOO�EH�LQ�5P���
%LRFKHPLVWU\�����DQG����-XQH�
7ZR�&ODVVHV�ZLOO�EH�LQ�WKH�PRUQLQJ�������
DW�8QLRQ�6RXWK�����-XQH����-XO\�
7KH�UHPDLQGHU�RI�WKH�FODVVHV�DUH�KHOG�DW
8QLRQ�6RXWK�EHJLQQLQJ�DW���������7KH
GDWHV�DUH���0D\���������-XQH��������-XO\���
���������������$XJXVW���������������
6HSWHPEHU���������������
2XU�ZHE�SDJH�KDV�WKH�FRPSOHWH�VFKHGXOH�

UW-Safety Dept.
30 N. Murray St. 53715-2609

(608)262-8769
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