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Date: 	February 16, 2021
To:	Female Radiation Workers at Fermilab
From:	Michael Vincent
Re:	Radiation Exposure to Unborn Children (RP Form 013)
	
As discussed in Fermilab's Radiological Worker training, the embryo and fetus are more sensitive to radiation than are adults. It is Fermilab's intent to ensure that no pregnant woman be exposed to radiation doses large enough to result in a significant risk to the embryo or fetus. To accomplish this, all female personnel who work in radiological areas must be informed of the increased sensitivity of the fetus to radiation and of the proper steps required to keep radiation exposures to a minimum.

For reference, below are Fermilab's policies on radiation exposure to unborn children and common questions and answers related to prenatal exposure. This information is provided so that women who become pregnant can make an informed decision on whether or not to formally declare their pregnancy.

Please be aware that these policies are binding for Fermilab employees but may only be used as guidance for visitors and subcontractors. Visitors and subcontractors are highly encouraged to contact their employers to learn of their prenatal policies. Members of the Radiological Control Organization are available to address concerns regarding prenatal radiation exposure. In addition, they will aid in the implementation of prudent measures to minimize radiation exposure to the unborn child.

If you have further questions or would like additional information, please contact your Radiation Safety Officer, the Dosimetry Program Office (x3692; dosimetry@fnal.gov), or the Occupational Medicine Office (x3232).

This memo serves as RP Form 013.













FERMILAB RADIOLOGICAL CONTROL MANUAL
CHAPTER 9
PART 5 PRENATAL POLICY/PROCEDURES

951 Prenatal Policy and Procedures

Members of the Radiological Control Organization, typically division/section RSOs, are available to answer questions and concerns regarding prenatal radiation exposure raised by any radiological worker. In addition, they will provide assistance in implementing prudent measures to minimize exposure of the unborn child. The requirements of this Article pertain only to Fermilab employees. To learn of options available to them, female employees of subcontractors or other institutions should contact their own employer. As appropriate, the following may be used as guidelines in outlining a course of action for employees of subcontractors or other institutions.

Fermilab has established a policy and appropriate procedures to allow a radiological worker to make a knowledgeable decision regarding the risk to her unborn child. Once a woman declares her pregnancy in writing, the dose limit of 500 mrem to the embryo/fetus for the gestation period established in Article 213 applies.

If a woman knows or suspects that she is pregnant, she must choose one of the following options:
1. Choose not to notify the Occupational Medicine Office in writing of her pregnancy. In this case, the usual occupational exposure limits will continue to apply. Women who choose this option should only do so with full awareness that the fetus is more sensitive to radiation than are adults.

2. Voluntarily notify the Occupational Medicine Office, the assigned RSO, or the Dosimetry Program Manager in writing as soon as possible. The declared pregnant radiological worker may request that her pregnancy be kept private to the extent possible during her first trimester. The documentation of declarations of pregnancy should be made on the Declared Pregnant Worker Evaluation Form (R.P. Form No. 86) and distributed as stated on the form.

a. After a radiological worker voluntarily notifies Fermilab in writing that she is pregnant, she is considered a declared pregnant worker for the purpose of fetal/embryo dose protection. At this time, a radiation safety staff member will measure radiation levels in her work area(s) and estimate the exposure to the unborn child for the term.

b. After this evaluation is conducted, the declared pregnant worker who is a Fermilab employee has the following options:

1) Request a temporary reassignment to work in areas involving a lower potential for radiation exposure. If a transfer is recommended by the Occupational Medicine Office and radiation safety, Fermilab shall make a reasonable attempt to find an assignment of equal pay and status for the employee.

2) Ask for a leave of absence. Leaves of absence under such circumstances are subject to the requirements of the Personnel Policy Guide.

3) Continue working at the same job assignment and reducing her dose to less than 500 mrem throughout the duration of the pregnancy, where practical, by using shielding, increasing distances from radiation sources and decreasing the amount of time spent in radiation areas. Fermilab radiation safety personnel shall make recommendations to the woman’s supervisor such that reasonable steps can be taken to minimize her radiation exposure.

4) Terminate employment at the Laboratory.
The option selected shall be documented and dated in writing and retained by the Dosimetry Program Manager.

c. To learn options available to them, female users should contact the administrator of their sponsoring institution and female subcontractor employees should contact their own employer.

3. If the dose to the embryo/fetus is determined to have already exceeded 500 mrem when a worker notifies her employer of her pregnancy, the worker shall not be assigned to tasks where additional occupational exposure is likely for the duration of her pregnancy.

4. Efforts shall be made to avoid exceeding 50 mrem per month to the declared pregnant worker. The worker shall be assigned a pocket dosimeter and wear it while working in controlled areas in order to monitor her dose on a monthly basis.

5. The Fermilab dosimetry vendor offers the option of an additional badge for fetal monitoring. Declared pregnant workers who frequently work in non-uniform fields or in close proximity to radioactive materials such that the fetal dose might differ significantly from the pregnant worker's whole-body dose are encouraged to use this option.

6. In the event that a declared pregnant radiological worker needs to revoke this declaration, she should contact the Dosimetry Program Manager or her assigned RSO. It is recommended that the declared worker sign the Declared Pregnant Worker Evaluation Form (R.P. Form No. 86) to document the revocation.


Frequently Asked Questions


1.   What is a Declared Pregnant Worker?

Section 835.2 of Title 10, Part 835, of the Code of Federal Regulations (10 CFR 835) defines a declared pregnant worker as "a woman who has voluntarily declared to her employer, in writing, her pregnancy for the purpose of being subject to the occupational exposure limits to the embryo/fetus." This declaration may be revoked, in writing, at any time by the declared pregnant worker.

2.   What is the exposure limit for an embryo/fetus?

10 CFR 835.206 mandates that "the equivalent dose limit for the embryo/fetus from the period of conception to birth, as a result of occupational exposure of a declared pregnant worker, is 0.5 rem (0.005 Sv)," or 500 mrem. This regulation also requires Fermilab to ensure the declared pregnant worker avoids being exposed to "substantial variation above a uniform exposure rate." 

3.   How does Fermilab monitor the external exposure to the embryo/fetus?

10 CFR 835.402 specifies the requirements for monitoring external and internal occupational dose to a declared pregnant worker. Fermilab must monitor the external occupational dose to a declared pregnant worker who is likely to receive an equivalent dose to the embryo/fetus in excess of 10 percent of the applicable limit, or 50 mrem. 

Such monitoring is accomplished with the dosimetry badges assigned to the pregnant worker, which are exchanged and read on a quarterly basis. In this case, Fermilab assumes that the dose to the embryo/fetus is equivalent to the dose to the mother (in actuality the embryo/fetus usually receives only a fraction of the dose that the mother receives). 

For more precise monitoring, the Dosimetry Program Office can issue fetal monitoring dosimetry badges if that is the desire of the declared pregnant worker; these badges are exchanged and read on a monthly basis.

In addition, for an instantaneous assessment, pocket dosimeters are often assigned to declared pregnant workers to ensure that the exposures are minimized.


4.   If I become pregnant, am I required to inform my employer of my pregnancy?

No. It is your choice whether or not to declare your pregnancy. If you choose to declare your pregnancy, a lower radiation dose limit will apply to you. If you choose not to declare your pregnancy, you will continue to be subject to the same radiation dose limits that apply to all radiological workers.

5.   What happens if I declare my pregnancy to my employer in writing?

The amount of radiation that you will be allowed to receive will decrease because both the Nuclear Regulatory Agency and the Department of Energy have a lower dose limit for the embryo/fetus of female workers who have formally declared their pregnancy in writing.  

Ordinarily, the radiation dose limit for a radiological worker at Fermilab is 1500 mrem in a year.  The dose limit to the embryo/fetus is 500 mrem over the course of the 9‑month pregnancy. In addition, Fermilab must make efforts to ensure that a substantial variation above a uniform monthly dose rate does not occur. This may mean that if you declare your pregnancy, you may not be permitted to perform some of your normal job functions, and you may not be able to participate in emergency response situations. If you are a visitor or subcontractor, you may wish to inquire specifically about what would happen in such an instance.

6.   Why do the regulations have a lower dose limit for a woman who has declared her pregnancy than for a normal worker?

The purpose of this lower limit is to protect the unborn child. Scientific advisory groups recommend that the dose before birth be limited to 0.5 rem (as opposed to the usual 5 rem occupational annual dose limit) because of the sensitivity of the embryo/fetus to radiation. [1,2]

7.   What effects can radiation exposure have on my child's development?

Possible effects include deficiencies in the child's development, especially the child's neurological development, and an increase in the likelihood of cancer. The effects of large doses of radiation on human development are quite evident and easily measurable, whereas at low doses the effects can only be inferred. 

For example, studies of the effects of radiation on animals and humans demonstrate clearly and conclusively that large doses of radiation—such as 100 rem—cause series developmental defects in many of the body's organs when the radiation is delivered during the period of rapid organ development. [2,3,4,5] 

The developing human brain has been shown to be especially sensitive to radiation. Intellectual disabilities have been observed in the children who were exposed in utero to the atomic bombings in Japan. Additionally, some other groups exposed to radiation in utero have shown lower than average intelligence scores and poor performance in school. [4]

The sensitivity of the brain undoubtedly reflects its structural complexity and its long developmental period. The most sensitive period is roughly during the 8th to 15th weeks of gestation, followed by a substantially less-sensitive period for the two months after the 15th week. There is no known effect on the child's developing brain during the first two months or the last three months of pregnancy. [4]

No developmental effects caused by radiation have been observed in human groups at doses at or below the 5 rem occupational dose limit; however, scientists are still uncertain whether there are developmental effects at doses below 5 rem. It may be that the effects are present but are too small to measure because of the normal variability from one person to the next, and because the tools to measure the effects are not sensitive enough. Or it may be that there is some threshold dose below which there are no developmental effects whatsoever. Recent studies suggest that there is a teratogenetic threshold of 30 to 61 rem for intellectual disability, and one of 150 rad for microcephaly. [4]

8.   How much will the likelihood of cancer be increased?

Radiation exposure has been found to increase the likelihood of cancer in many studies of adult human and animal groups. At doses below the occupational dose limit, an increase in cancer incidence has not been proven, but is presumed to exist even if it is too small to be measured.

While the evidence for increased sensitivity of the embryo/fetus to cancer induction from radiation exposure is inconclusive, it is prudent to assume that there is some increased sensitivity.  Scientific advisory groups assume that radiation exposure before birth may be 2 or 3 times more likely to cause cancer over a person's lifetime than the same amount of radiation received as an adult. [1] If this is true, there would be one radiation-induced cancer death in 2000 people exposed in utero at the embryo/fetus limit of 0.5 rem in addition to the 400 cancer deaths from all causes that one would normally expect in the same group.

9.   How does the risk to the embryo/fetus from occupational radiation exposure compare to other risks?

There are many risks associated with pregnancy. Some of these are avoidable; others are not. [6] The risk to the embryo/fetus from 0.5 rem or even 5 rem of radiation exposure is relatively small compared to some other risks of pregnancy.

Of particular concern is excessive consumption of alcohol during pregnancy. The US Public Health Service has concluded that heavy alcohol consumption during pregnancy (three drinks or more per day) is the leading known cause of intellectual disability. [7] Children whose mothers drank heavily during pregnancy may exhibit developmental problems such as hyperactivity, distractibility, short attention spans, language difficulties, and delayed maturation, even when their intelligence is normal.

In studies tracking the development of children born to light or moderate drinkers, researchers have also correlated their mothers' drinking patterns during pregnancy with low birth weight, decreased attention spans, delayed reaction times, and lower IQ scores at 4 years of age.

10. What if I decide that I do not want any radiation exposure at all during my pregnancy?

You may ask your employer for a job that does not involve any exposure to occupational radiation at all, but your employer may not have such a position, or may not be willing to provide you with a job involving zero radiation exposure. Even if you receive no occupational exposure at all, note that you will typically receive a dose of about 0.3 rem from unavoidable background radiation. [8]

11. What effect will formally declaring my pregnancy have on my job status?

Only your employer can tell you what effect a declaration of pregnancy will have on your job status. As part of this packet, you received a copy of Fermilab's policies with respect to the job status of its declared pregnant employees. Visitors and subcontractors are strongly encouraged to speak with their supervisor to learn of the policies that may affect them.

12. What information must I provide to my employer in my declaration of pregnancy?

A sample declaration letter is attached to this memo. RP Form 086, available from your Radiation Safety Officer, the Dosimetry Program Office, or the Occupational Medical Office, may also be used as your declaration of pregnancy. 

In general, you must provide your name, a declaration that you are pregnant, the estimated month and year of conception, and the date that you gave your letter to your employer. Fermilab employees should direct their letter to the Occupational Medical Office. Visitors and subcontractors should direct their letters to their employer. It is requested that the Dosimetry Program Office (MS 119) be copied on such correspondence so that we can most effectively help you to minimize the radiation exposure of your unborn child.

13. To declare my pregnancy, do I need to have documented medical proof that I am pregnant?

For Fermilab employees, the pregnancy does not need to be confirmed by Fermilab's Occupational Medicine Office. Visitors and subcontractors should ask their employer.

14. Can I tell my employer orally rather than in writing that I am pregnant?

No. For your protection, the declaration must be in writing. As far as the regulations are concerned, an oral declaration or statement is equivalent to not telling your employer you are pregnant.

15. If I have not declared my pregnancy in writing, but my employer notices that I am pregnant, do the lower dose limits apply?

No. The lower dose limits for pregnant women apply only if you have declared your pregnancy in writing. The choice of whether to declare your pregnancy is yours, not your employer's. Your employer may not remove you from a specific job because of the possibility of occupational radiation exposure if you appear pregnant.

16. If I am planning to become pregnant, but am not yet pregnant, and I inform my employer of that in writing, do the lower dose limits apply?

No. The lower dose limits apply only if you declare that you are already pregnant. However, because many women often do not realize they are pregnant for the first several weeks, it would be prudent to discuss any concerns that you have with a Radiation Safety Officer, the Occupational Medicine Office, or the Dosimetry Program Office. It is always good practice to take steps to minimize your exposure whenever you can.

17. What if I have a miscarriage or find out that I am not pregnant?

If you have declared your pregnancy in writing, you should promptly inform your employer that you are no longer pregnant. The regulations do not require that the revocation of a declaration be in writing, be we recommend that you revoke the declaration in writing to avoid confusion.

If you have a miscarriage and become pregnant again before you have revoked your original declaration, you should submit a new declaration because the date of conception has changed.

18. How long is the lower dose limit in effect?

The dose to the embryo/fetus must be limited until either your employer knows you have given birth, you inform your employer that you are no longer pregnant, or you inform your employer that you no longer wish to be classified as a declared pregnant worker.

19. If I have declared my pregnancy in writing, can I revoke it even if I am still pregnant?

Yes, you may. If you revoke your declaration of pregnancy, the lower dose limits no longer apply. Again, this revocation must be made in writing.

20. What other steps can I take to lower my radiation dose?

In the same ways that were discussed in the Radiological Worker training that you received. If you become pregnant, it is a good time to review the training materials on the methods and procedures that you were provided in this training. However, you should ask your supervisor or Radiation Safety Officer whether any additional steps can be taken.
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To:  ____________________________________________




I do hereby voluntarily declare that I am pregnant. My estimated date of conception was 
____________________ (MM/YYYY). 

I understand that this means that my occupational radiation dose during my entire pregnancy will not be allowed to exceed 500 mrem (5 mSv), unless my occupational radiation exposure has already exceeded this limit upon submittal of this letter.

I also understand that meeting this lower dose limit may require additional restrictions on my work or even a change in job responsibilities for the duration of my pregnancy. 

I am aware that I may revoke this declaration at any time, and that this revocation must be made in writing. 


__________________________________________________
       (Signature)

__________________________________________________
              (Printed name)

__________________________________________________
(Date)
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Radiological Worker training, the embryo and fetus are more sensitive to 


radiation than are adults. It is Fermilab's intent to ensure that no pregnant woman be exposed to 
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s large enough to result in a significant risk to the embryo or fetus. To accomplish this, all 


female personnel who work in radiological areas must be informed of the increased sensitivity of the 


fetus to radiation and of the proper steps required to keep 
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For reference, below are Fermilab's policies on radiation exposure to unborn children and common 


questions and answers related to prenatal exposure. This information is provided so that women who 


become pregnant can make 


an informed decision on whether or not to formally declare their pregnancy.
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