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I. Introduction

Washington State has been developing plans and procedures for responding to nuclear
accidents since the early 1970s. A key part of this process has been formulating a method for
calculating ingestion pathway concentration guides (CGs). uch a method must be both technically
sound and easy to use. Tis process has been slow and frustrating. However, much technical
headway has been made in recent years, and hopefully the experience of the State of Washington
will provide useful insight to problems with the existing gidance. Several recommendations are
offered on ways to deal with these problems.

In January 1986, the state held an ingestion athway exercise which required the
determination of allowed concentrations of isotopes for various foods, based upon reactor source
term and field data. Objectives of the exercise were not met because of the complexity of the
necessary calculations. A major problem was that the aowed concentrations had to be computed
for each isotope and each food group, given assumptions n the average dieL

To solve problems identified during that exercise, Washington developed, by March 1986,
partitioned CGs. lese CGs apportioned doses from each food group for an assumed mix of
radionuclides expected to result from a reactor accident. This effort was therefore in place just
in time for actual use during the Chernobyl fallout episode in May 1986. This technique was
refined and described in a later report (Ref. 1) and presented at the 1987 annual meeting of the
Health Physics Society.

Realizing the technical weaknesses which still existed and a need to simplify the numbers
for decision makers, Washington State has been developing computer methods to quickly calculate,
from an accident specific relative mix of isotopes, CGs which allow a single radionuclide
concentration for a food groups. This latest approach aows constant CGs for different periods
of time following the accident, instead of peak CGs, which are good only for a short time after the
accident. Washington's new computer model is consistent with informal guidance received in 1988
from FDA (Ref. 2. An important change of philosophy made in this process was to establish CGs
which define foods that may be marketed, whereas current CGs define food which must be
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interdicted. The concept of food (contaminated with radioactivity) being consumed by the public
creates a totally different mindset Erom the concept of contaminated food being embargoed.

This experience has led us to identify a number of problems with existing federal ingestion
guidance, as well as some recommendations for resolving these problems. The lead federal agencies
responsible for radiation protection guidance are to be commended for convening this workshop
and addressing these issues.

H. Problems I Using EAsting Ingestion Guidance

1. The occurrence of this workshop highlights the worst problem with esting federal
protective action guides (PAGs): the guidance is stffl not official. For over 14 years the
Environmental Protection Agency (EPA) has been developing PAGs for nuclear incidents (Ref.
3). The PAG manual is still in draft form. Still existing are such basic issues as:

how many PAGs there should be for ingestion,
whether or not there should be a separate thyroid PAG,
whether PAGs should be two-tiered or one-tiered,
what time period the PAGs should cover,
what technical data is needed for implementation,
what computer models should be used, etc.

2. The guidance which ests in draft form is missing key sections.

3. Three federal agencies, EPA, FDA, and MA, do not agree on one set of guidance.
Each agency uses different approaches and terminology, leading to conflicts for the States in trying
to follow federal guidance.

4. There is no agreement on dose conversion factors especially for the limiting infant).
Those used now (Ref. 4 are outdated and do not follow ICRP 26/30 methodology (Ref. 5 6.
No lead federal agency has published dose conversion factors according to the ICRP 26/30
methodology for any isotope for the critical age group of infant. States are therefore forced to
use estimates of dose conversion factors from other countries which have generated DCFs for all
age groups using the ICRP methodology (Ref. 7. As an example of how serious this problem is,
in units of nanoSieverts per Bequerel, the infant whole body dose conversion factors for Strontium-
90 vary from 15 (Ref. 7 to 1270 (Ref. 4.

5. There is no agreement on diet factors for the different age groups nor agreement on
the definitions of the different age groups. The NRC uses four age groups: adult, teen, child, and
infant (Ref. 4. Informal FDA guidance (Ref 2 and international guidance (Ref 7 8) uses three
age groups: adult, child, and infant. Total diet estimates for each age group vary considerably (Ref.
4 813). For example, the total average diet for an adult varies from 325 (Ref. 10) to 1689 (Ref.
13) kilograms per year, depending upon the reference.

6. No federal guidance provides for a rapid computer methodology for calculating CGs.
Any set of CGs are source term dependent. Precalculated CGs tend to be overly conservative.
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Ideally CGs would be calculated soon after the accident using the actual mix of isotopes found in
the environment.

7. Disagreement on thyroid doses versus whole body doses provides an unnecessary
complication. The EPA draft guidance provides for a thyroid PAG 3 times higher than the whole
body PAG. International guidance and informal FDA uidance provides for a thyroid PAG 10
times higher than the whole body PAG. Washington State has found that having a separate
thyroid PAG severely complicates the calculation of Concentration Guides.

8. Existing federal guidance on Ms uses the pak dose model for nterdictions. There
are several serious problems with this interdiction model. Two of the biggest ones are:

a. Peak Ms are good for only the very short term, say the first day of the accident
After the first day, decay curves must be used for each isotope, or the public wil be
overexposed if the same CGs are used for successive days and weeks after the accident.
Peak CGs raise questions as how to market interdicted foodstuffs as the radioactivity
decays. There are serious difficulties in establishing relaxation levels. Because of the
decay and weathering assumptions inherent in a peak CG, the appropriate relaxation
levels would decrease with time. This results in serious inequities between producers
inside the restricted area versus those outside the restricted area.

b. Existing peak CGs are made nnecessarily complicated and Inconsistent by the use
of weathering terms. Both decay and weathering are considered to find the very peak
that could be allowed at the time of the accident, which, if decayed and weathered down
with time, will give the person the applicable PAG. Produce is not corrected for
weathering, whereas leafy vegetables are. Iierefore leafy vegetables are allowed a
higher peak CG than produce. How can the difference be explained to a reporter or
the general public?

9. Federal ingestion guidance has yet to incorporate the lessons learned from the
Chernobyl experience (Ref 2.

10. The two-tiered PAG system preventive and emergency) is confusing, inconvenient, and
unnecessarily complex.

The above points are just some of the problems Washington has experienced in trying to
implement existing federal guidance. Below we offer several recommendations for resolving these
problems.

111. Recommendations

The following recommendations are based on the nderlying precept that implementation
of the PAGs should be as simple as possible. This is particularly important since the decision-
making process must be understandable and usable to those from various responding state and
federal agencies as well as the general public. These groups will seldom have technical
backgrounds.
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1. Establish a maximum allowable dose (PAG) for the ingestion pathway.

2. State the ingestion PAG as a single value, not as a range of values. For political
reasons, the States are forced to use the lowest number in the range anyway.

3. Discontinue the thyroid PAG and go solely with a committed effective dose equivalent
PAG. Considering the uncertainties between health effects and the dose associated with these low
levels of radiation exposure, the thyroid dose savings from a separate thyroid PAG does not merit
the added complexity in computations and decision making. With little added health risk, the
calculations and decision making are made much simpler.

4. For simplicity of computation and administration, it would be prudent to have first year
PAGs only. Planning should only occur for the first year.

5. Develop only one PAG for ingestion (both food and water), not a separate PAG for
drinking water.

6. Have the same PAG apply to home grown produce as well as commercially M-rketed
foodstuffs.

7. Special categories of food, such as herbs and spices, should be allowed 10 times the
concentration of food and water.

8. Special populations, such as hospitals, prisons, schools, etc., should ave the same
(and not higher) ingestion PAGs as the general public.

9. Aim for maximum cooperation with international agencies to have uniform guidance
with all countries. Since the Chernobyl accident, the State of Washington has issued 47 certificates
required to export state food products out of the U.S. If the U.S. federal guidance is not in
harmony with international guidance, U.S. food exports may suffer.

10. The lead federal agencies should leave this workshop with a commitment to establish
common dose conversion factors by September 1990. These dose conversion factors must include
the infant since that age group becomes a limiting factor.

11. The lead federal agencies should establish common total average diet mass per year
per individual (at least for the limiting infant) by September 1990. This includes water as well
as food. The average meat, cereal, fruit, and produce diets for a one year old infant are not zero
(Ref. 13). Several early diet estimates of infants listed only milk and water (Ref 4 The lead
federal agencies should not make this same mistake in arriving at new unified diet factors. If a
separate PAG is adopted for water or for any other diet fraction, then the diets must be broken
down by pathway.

12. To avoid problems with weathering terms, and to obtain CGs that are good for a
specific period of time following an accident, constant (straight-line) CGs should be calculated
instead of peak M. When the constant CGs are partitioned according to isotope, the weathering
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terms disappear as variables in the calculations. Only physical decay matters in the relative mix of
isotopes (assuming all isotopes weather equally).

13. EPA, FDA, FEMA, and USDA should go beyond PAG guidance. They should propose
uniform Concentration Guides. Or, they should develop a single computer code to calculate CGs
from the actual mixes of isotopes found in the environment following the accident.

14. Uniform Concentration Guides and/or the computer code should incorporate the st-
Chernobyl international guidance (see Ref 2.

15. States with experience in ingestion CG modeling should have input to the federal
formulation of the PAGs and associated computer codes.

16. The PAGs and associated computer code(s) should be ocially pposed in the
Federal Register by September 1990.

17. The PAGs and associated computer code(s) should be finally adopted by September
1991.

The State of Washington hopes these recommendations are useful and win be considered
and adopted. They are offered to correct and simplify existing technical problems with federal
guidance which is neither definitive nor official. Any guidance for the ingestion pathway should
adhere to the following principles:

* it should be technically sound but as sple as possible so decision-makers and the
public understand the process.

* it should not be stymied by technical differences which, in the larger picture are quite
minor (e.g. what should the thyroid to whole body ratio be?) compared with large
uncertainties which already exist (e.g. uncertainties in dose/response, dose projection
modeling).

* there needs to be a commitment by the lead feAeral agencies to generate, with state
input, a comprehensive, consistent and coherent set of guidelines which has been lacking
for so long.

* this commitment must be given high priority so that the aggressive schedule proposed
above is met.
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