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What is Radioactivity?

● AJMSYJL^S`S^c�S]�^RN�]ZYX^JXNY_]�NWS]]SYX�YO�ZJ\^SLVN]�Y\�\Jc]�O\YW�_X]^JKVN�
J^YW]˰

● AJMSYJL^S`S^c�LJX�KN�OY_XM�SX�XJ^_\JV�]Y_\LN]�]_LR�J]�JS\˳ �]YSV˳�^RN�]_X˳�Y\�O\YW�
WJX�WJMN�]Y_\LN]�]_LR�J]�^RN�\JMSYX_LVSMN]�_]NM�OY\�WNMSLJV�Z\YLNM_\N]�JXM�
\N]NJ\LR˰
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Recognizing the Presence of Radioactive Materials
Restricted Areas

● 0�̀\N]^\SL^NM�J\NJ́�S]�JXc�J\NJ�aRN\N�\JMSYJL^S`N�WJ^N\SJV]�J\N�_]NM�Y\�]^Y\NM˰

● CRN]N�J\NJ]�LJX�KN�\NLYQXSdNM�Kc�^RN�\NM�Y\�WJQNX^J�YX�cNVVYa�̀2J_^SYX�
AJMSYJL^S`N�<J^N\SJV́�]SQX˳�aRSLR�SXLV_MN]�^RN�SX^N\XJ^SYXJV�\JMSJ^SYX�]cWKYV˰

● CRN]N�]SQX]�WJc�KN�`J\SY_]�]RJZN]�JXM�]SdN]˰�CRN�WY]^�LYWWYX�OY\WJ^�SX�_]N�
J^�BJSX^�;Y_S]�DXS`N\]S^c�S]�]RYaX�KNVYa˰



● HY_�]RY_VM�XY^�KN�JO\JSM�^Y�NX^N\�]_LR�J�\N]^\SL^NM�J\NJ˳�K_^�cY_�W_]^�KN�
\N]ZNL^O_V�YO�^RN�Z\N]NXLN�YO�\JMSYJL^S`N�WJ^N\SJV˰

● FRNX�_]NM�]JONVc�JXM�aS^R�JZZ\YZ\SJ^N�^\JSXSXQ˳�J_^RY\SdNM�ZN\]YXXNV�
QNXN\JVVc�SXL_\�XY�WNJ]_\JKVN�MY]N˰

● Personnel entering these areas should be knowledgeable that they are 
entering a restricted area and should take appropriate precautions.





● 2YX^JSXN\]�_]NM�^Y�]RSZ�\JMSYJL^S`N�WJ^N\SJV]�W_]^�KN�^N]^NM�JXM�`N\SŊNM�^Y�KN�
O\NN�YO�\JMSYJL^S`S^c�Z\SY\�^Y�MS]ZY]JV�SX�^RN�\NQ_VJ\�^\J]R˰

● CY�]RYa�^RJ^�^RS]�RJ]�KNNX�MYXN˳�^RN�ONMN\JV�QY`N\XWNX^�\N[_S\N]�^RJ^�
\JMSYJL^S`N�WJ^N\SJV]�VJKNV]�KN�\NWY`NM�Y\�WJ\UNM�^R\Y_QR�˟J]�]RYaX�KNVYaˠ�
Z\SY\�^Y�MS]ZY]JV�SX�^RN�\NQ_VJ\�^\J]R˰

Recognizing the Presence of Radioactive Materials
Boxes Used to Ship Radioactive Materials



Recognizing the Presence of Radioactive Materials
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https://www.perkinelmer.com/product/phosphorus-32-radionuclide-nex053h001mc


Recognizing the Presence of Radioactive Materials
Radioactive Waste Containers

● AJMSYJL^S`N�aJ]^N�J^�B;D�S]�
^cZSLJVVc�]^Y\NM�SX�]^JXMJ\M�
LYX^JSXN\]�VSUN�^RN�YXN]�
]RYaX�KNVYa˰

● BYWN�VJK]�WJc�]^Y\N�aJ]^N�SX�XYX̐]^JXMJ\M�
LYX^JSXN\]˰�CRN]N�LYX^JSXN\]�W_]^�RJ`N�
VJKNV]�aRSLR�J\N�\NM�Y\�WJQNX^J�YX�cNVVYa˰

● ���������������������������BYWN^SWN]˳�^RN�aY\M�
̀AJMSYJL^S`Ń�WJc�KN�a\S^^NX�YX�J�aJ]^N�
LYX^JSXN\�aS^R�J�WJ\UN\˳ �N`NX�^RY_QR�^RS]�
MYN]�XY^�LYWZVc�aS^R�^RN�=A2�\NQ_VJ^SYX]˰



● ;JK�J\NJ]�JXM�N[_SZWNX^�_]NM�OY\�\JMSYJL^S`N�WJ^N\SJV]�J\N�SMNX^SŊNM�_]SXQ�
]ZNLSŊL�VJKNV]�JXM�^JZN˰

● CRN\N�J\N�MSňN\NX^�]SdN]�JXM�]RJZN]�YO�^RN]N�VJKNV]˰�CRN]N�VJKNV]�]RY_VM�
JVaJc]�KN�\NM�Y\�WJQNX^J�YX�cNVVYa�˟J]�]RYaX�KNVYaˠ˰

Recognizing the Presence of Radioactive Materials
Radioactive Lab Areas and Equipment



Precautions to Take When in Restricted Areas

● 0`YSM�^Y_LRSXQ�JXc�LYX^JSXN\˳ �KYb˳�^\J]R�LJX˳�N^L˰�VJKNVNM�aS^R�^RN�aY\M]�
̀AJMSYJL^S`Ń�Y\�̀AJMSYJL^S`N�<J^N\SJV]́�˟N`NX�SO�YXVc�RJXM̐a\S^^NXˠ˰

● 3Y�XY^�^Y_LR�JXc�YO�^RN�KNXLR�^YZ]�SX�^RN�MN]SQXJ^NM�\JMSYJL^S`N�J\NJ]˳�Y\�JXc�
N[_SZWNX^�SX�^RY]N�J\NJ]˰



Types of Radiation Dose

External Dose
● 0X�Nb^N\XJV�MY]N�YO�\JMSJ^SYX�S]�\NLNS`NM�aRNX�JX�

SXMS`SM_JV�S]�NbZY]NM�^Y�\JMSJ^SYX�Y_^]SMN�YO�^RN�KYMc˰

● B^JXMSXQ�SX�LVY]N�Z\YbSWS^c�^Y�JX�_X]RSNVMNM�]^YLU�
`SJV�YO�?̐
	�OY\�JX�Nb^NXMNM�ZN\SYM�YO�^SWN�aSVV�\N]_V^�
SX�JX�Nb^N\XJV�MY]N�YO�\JMSJ^SYX˰

Internal Dose�
● 0X�SX^N\XJV�MY]N�YO�\JMSJ^SYX�S]�\NLNS`NM�aRNX�

JX�SXMS`SM_JV�S]�NbZY]NM�^Y�\JMSJ^SYX�SX^N\XJVVc˰�

● AJMSYJL^S`N�WJ^N\SJV]�WJc�KN�SXQN]^NM˳�SXRJVNM˳�
Y\�JK]Y\KNM�^R\Y_QR�^RN�]USX˰



● Internal exposure is irradiation of body tissues by a radioactive 
material deposited within the body.
○ CRS]�LJX�YLL_\�YXVc�SO�^RN�SXMS`SM_JV�RJ]�SXQN]^NM˳�SXRJVNM˳�Y\�

Kc�]YWN�Y^RN\�\Y_^N�JK]Y\KNM�]YWN�\JMSYJL^S`N�WJ^N\SJV�SX^Y�
^RN�KYMc˰

● In research labs, the most likely cause is poor lab hygiene.
○ ?YY\�VJK�RcQSNXN�LJX�\N]_V^�SX�\JMSYJL^S`N�LYX^JWSXJ^SYX�

KNSXQ�^\JX]ON\\NM�^Y�JX�SXMS`SM_JV̄]�RJXM]�JXM�O\YW�RJXM]�^Y�
WY_^R�ZY]]SKVc�`SJ�J�ZNX�Y\�ZNXLSV˳�NJ^SXQ�Y\�M\SXUSXQ˳�N^L˰

Internal Dose



● 5Y\^_XJ^NVc˳�ONa�\JMSYX_LVSMN]�J^�B;D�N`JZY\J^N�\NJMSVc�SX^Y�^RN�JS\˰

● CRN]N�WJ^N\SJV]�J\N�\N[_S\NM�^Y�KN�_]NM�SX�O_WN�RYYM]�^RJ^�J\N�\Y_^SXNVc�
WNJ]_\NM�JXM�JZZ\Y`NM�Kc�AJMSJ^SYX�BJON^c�]^Jň˰

● 4JLR�YO�^RN]N�RYYM]�S]�\N[_S\NM�^Y�KN�ZY]^NM�aS^R�^RN�]SQX�]RYaX�KNVYa˲

Internal Dose - Inhalation



● 4b^N\XJV�NbZY]_\N�S]�S\\JMSJ^SYX�YO�^S]]_N�O\YW�J�]Y_\LN�YO�
\JMSJ^SYX�Y_^]SMN�^RN�KYMc˰

● 4b^N\XJV�NbZY]_\N�YLL_\]�aRNX�\JMSYJL^S`N�WJ^N\SJV�S]�SX�
LVY]N�Z\YbSWS^c�^Y�^RN�KYMc�Y\�SX�LYX^JL^�aS^R�S^˰
○ CRN\N�J\N�J�ONa�NbLNZ^SYX]�^Y�^RS]�˟N˰Q˰˳�7̐
�JXM�2̐���

aRSLR�J\N�^YY�aNJU�^Y�ZNXN^\J^N�^RN�MNJM�VJcN\�YO�
]USXˠ˰

● 5Y\�]^\YXQN\˳ �WY\N�NXN\QN^SL�\JMSJ^SYX�]Y_\LN]˳�NbZY]_\N�
LJX�YLL_\�aRNX�^RN�]Y_\LN�S]�]N`N\JV�ONN^�JaJc˰

External Dose



● 8X�WY]^�\N]^\SL^NM�J\NJ]�˟N˰Q˰˳�\N]NJ\LR�VJK]ˠ�J^�Y_\�
SX]^S^_^SYX˳�^RN�\JMSYJL^S`N�WJ^N\SJV]�MY�XY^�LJ_]N�
]SQXSŊLJX^�NbZY]_\N�J^�MS]^JXLN]�YO�J�ONa�ONN^�JaJc˰

● 8X�^RY]N�LJ]N]�aRN\N�]SQXSŊLJX^�NbZY]_\N�S]�MN^NL^NM˳�
]RSNVMSXQ�S]�NWZVYcNM�^Y�]^Y\N�^RN�WJ^N\SJV]�]JONVc�˟VNJM�
OY\�b̐\Jc]�JXM�QJWWJ�\Jc]˳�?VNbSQVJ]�Y\�ZVJ]^SL�OY\�
]^\YXQ̾NXN\QN^SL�KN^J�NWS^^N\]ˠ˰

External Dose  (continuਰ੔搱吶਱㈵⸱〶㘷㐊呭ਰਰㄲ㔷㐊吀̀



Eating, Drinking, Etc. in Restricted Areas

● =Y�NJ^SXQ˳�M\SXUSXQ˳�]WYUSXQ˳�Y\�JZZVSLJ^SYX�YO�LY]WN^SL]�Y\�LYX^JL^�VNX]N]�S]�
JVVYaNM�SX�JXc�VJKY\J^Y\c�aRN\N�KSYVYQSLJV˳�LRNWSLJV˳�Y\�\JMSYJL^S`N�WJ^N\SJV]�
WJc�KN�Z\N]NX^˰

● 5YYM�JXM�M\SXU�WJc�XY^�KN�]^Y\NM�SX�JXc�VJKY\J^Y\c�SX�aRSLR�RJdJ\MY_]�



● 4J^SXQ�JXM�M\SXUSXQ�S]�ZN\WS^^NM�SX�_X\N]^\SL^NM�J\NJ]�aRN\N�XY�RJdJ\MY_]�
WJ^N\SJV]�J\N�_]NM�Y\�]^Y\NM˰

● 2VNJX�J\NJ]�LJX�YXVc�KN�]N^�_Z�SX�J\NJ]�^RJ^�RJ`N�J�ZRc]SLJV�KJ\\SN\�˟]_LR�J]�J�
MYY\ˠ�KN^aNNX�^RN�\N]^\SL^NM�JXM�_X\N]^\SL^NM�J\NJ]˰

● 4bJWZVN]˲
○ ;_XLR�AYYW]�˖�1\NJU�AYYW]

○ 2JON^N\SJ]

○ >ŎLN]

Eating, Drinking, Etc. in Restricted Areas���(continued)



Elements for Control of Contamination

● 2YX^JWSXJ^SYX�]_\`Nc]�J\N�MYXN�M_\SXQ�JXM�JO^N\�NJLR�NbZN\SWNX^�SX`YV`SXQ�
\JMSYJL^S`N�WJ^N\SJV]˰

● ;JKY\J^Y\c̐aSMN�LYX^JWSXJ^SYX�]_\`Nc]�J\N�MYL_WNX^NM�aNNUVc˰�
○



Survey Instruments

● 0�]_\`Nc�WN^N\�S]�\N[_S\NM�^Y�KN�
YX�^RN�KNXLR�JXM�^_\XNM�YX�
aRNX�\JMSYJL^S`N�WJ^N\SJV]�J\N�SX�
_]N˰

● CRN�WN^N\̾MN^NL^Y\�]RY_VM�KN�
JZZ\YZ\SJ^N�OY\�^RN�^cZN�YO�
\JMSJ^SYX�SX�_]N˰

● FSZN�^N]^]�J\N�J]]JcNM�YX�J�
VS[_SM�]LSX^SVVJ^SYX�LY_X^N\˰



● AJMSJ^SYX�BJON^c�]^Jň�SX]ZNL^�VJK]�[_J\^N\Vc˳�SXLV_MSXQ�LYX^JWSXJ^SYX�]_\`Nc�
\NLY\M]˰

Laboratory Inspections



● 0Xc�]SQXSŊLJX^�]JON^c�Y\�LYWZVSJXLN�S]]_N]�J\N�\NZY\^NM�^Y�^RN�B;D�AJMSJ^SYX�
BJON^c�2YWWS^^NN�˟AB2ˠ�JXM�^RN�0MWSXS]^\J^SYX�YO�BJSX^�;Y_S]�DXS`N\]S^c˰

● CRN�AJMSJ^SYX�BJON^c�>ŎLN\�˟AB>ˠ�RJ]�^RN�J_^RY\S^c�^Y�]R_^�^RN�VJK�MYaX�SO�S^�S]�
MNNWNM�XNLN]]J\c˰



Laboratory Decommissioning
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Laboratory Decommissioning   (continued)

4. Complete thorough contamination surveys of all laboratory surfaces and equipment 
that has been used in conjunction with radioactive materials.�

J˰ 1Y^R�aSZN�^N]^]�JXM�WN^N\�]_\`Nc]�J\N�\N[_S\NM˰�>XVc�aSZN�^N]^]�J\N�\N[_S\NM�OY\�7̐
�˟^\S^S_Wˠ˰�

K˰ 3NLYX^JWSXJ^N�JXc�VJKY\J^Y\c�]_\OJLN]�JXM�N[_SZWNX^�]_\OJLN]�OY_XM�^Y�KN�LYX^JWSXJ^NM˰�

L˰ 3YL_WNX^�JVV�aSZN�^N]^�JXM�WN^N\�]_\`Nc�\N]_V^]˳�MNLYX^JWSXJ^SYX�NňY\^]˳�JXM�OYVVYa̐_Z�aSZN�^N]^]�JXM�WN^N\�]_\`Nc�\N]_V^]�
MNWYX]^\J^SXQ�]_LLN]]O_V�MNLYX^JWSXJ^SYX˰

5. Remove “Radioactive Materials” labels, etc. 
J˰ ANWY`N�\JMSYJL^S`N�WJ^N\SJV]�VJKNV]˳�]^SLUN\]�JXM�^JZN�O\YW�VJKY\J^Y\c�]_\OJLN]˳�N[_SZWNX^˳�SX]^\_WNX^]˳�JXM�Y^RN\�S^NW]�

LYXŊ\WNM�^Y�KN�O\NN�YO�\JMSYJL^S`N�LYX^JWSXJ^SYX�JO^N\�LYWZVN^SXQ�XY˰���JKY`N˰�

K˰ 3Y�=>C�\NWY`N�ZY]^SXQ]�YX�^RN�MYY\]�Y\�\YYW]˰

6. Contact Radiation Safety Staff to arrange for decommissioning confirmatory surveys.
J˰ ˫˫AN^NX^SYX̾^\JX]ON\�YO�\JMSJ^SYX�]JON^c�\NLY\M]�aSVV�JV]Y�KN�MS]L_]]NM˰



Response to a Spilled Container of Radioactive Material

● 8X�^RN�N`NX^�^RJ^�^RN\N�S]�J�]ZSVV�YO�\JMSYJL^S`N�WJ^N\SJV�]^Jc�Y_^�YO�^RN�J\NJ˳�JXM�
XY^SOc�^RN�BJSX^�;Y_S]�DXS`N\]S^c�3NZJ\^WNX^�YO�?_KVSL�BJON^c�SWWNMSJ^NVc�J^˲

314-977-3000

The dispatcher will notify the appropriate response team. This procedure 
applies 24 hours a day, 7 days a week.

● 8O�J�aJ^N\�VNJU�Y\�Y^RN\�VNJU�MN`NVYZ]�SX�JXc�J\NJ˳�JVaJc]�J]]_WN�^RJ^�S^�S]�
LYX^JWSXJ^NM�˟LRNWSLJVVc�Y\�\JMSYJL^S`NVcˠ�_X^SV�^RN�]Y_\LN�JXM�ZJ^RaJc�YO�^RN�
VNJU�RJ]�KNNX�MN^N\WSXNM˳�JXM�S^�S]�LYXŊ\WNM�^Y�XY^�LYX^JSX�\JMSYJL^S`N�Y\�
Y^RN\�RJdJ\MY_]�WJ^N\SJV]˰



Radioactive Spills  (continued)

8O�cY_�JLLSMNX^JVVc�aJVU�^R\Y_QR�JX�J\NJ�^RJ^�S]�
KNVSN`NM�^Y�KN�LYX^JWSXJ^NM�aS^R�\JMSYJL^S`N�



Summary

● ?VNJ]N�LYWZVN^N�^RN�BJON^c�0aJ\NXN]]�@_Sd�YX�AJMSJ^SYX�BJON^c�Kc�9_Vc�
�˳�
	�	
˰

● ?VNJ]N�LYX^JL^�NR]˚]V_˰NM_�OY\�JXc�[_N]^SYX]˰
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