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AGENDA
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9:00 Welcome and Introductions

9:15 Topic 1: Threshold Concentrations

10:30 Break

10:40 Topic 2: Waste Determination/Disposal Process Flow and Timeline 
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Relevant units and terms
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• PicoCurie – a measure of activity. One pCi is about one 
trillionth the activity of a gram of pure radium-226

• Millirem – a measure of dose. One millirem is a 
thousandth of a rem (roentgen equivalent man).

• Leachability - How much contamination will be passed 
to water when the water passes through a solid.

• Half-life - The time it takes half of a parent isotope to 
decay into its daughter.

• Decay - The process that occurs when an unstable 
isotope loses energy (emitting radiation) and becomes 
an isotope of a different element

• Radon - A colorless, odorless, radioactive gaseous 
element that is the product of natural uranium and 
thorium decay chains and is a leading contributor to 
lung cancer.

• Radium – A naturally occurring metallic element which 
is part of naturally occurring radioactive decay chains 
and includes isotopes of interest in public health.

• NORM – Naturally Occurring Radioactive Material –
Typically refers to "unrefined" materials from the 
uranium and thorium decay chains, although in some 
scenarios is only applicable to materials in place

• TENORM – technically enhanced NORM- NORM that 
has been processed to make it either more radioactive 
or to increase the likelihood of human exposure

• Exposure scenario / receptor - A modeled situation in 
which a receptor (e.g., human, indoor air, plant/animal, 
groundwater) potentially is impacted by a substance of 
concern.

• Pathway – the method by which a receptor becomes 
exposed to a constituent of concern (e.g., inhalation 
of air or dust, ingestion of water, direct "shine")
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Questions for rulemaking

• Are there isotopes that should be specifically added to Table 1 of OAR 
345 Division 50?

• Is there any reason to change the threshold concentration of U-238, 
Ra-226, or Ra-228?

• Should lead-210 receive a specific exemption or be covered under the 10 
pCi/g limit for uranium-238?
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Exemptions from the Definition of 
“Radioactive Waste” under OAR 345 Division 50
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• Concentration-based thresholds, 
regardless of quantity

• Total radioactivity (quantity) thresholds, 
regardless of concentration

• Specific exemptions

• Pathway Exemption (three tests)
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Basis for Radionuclide Tables 1&2
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• Purpose of Table 1 and 2 is to be compatible with Health Division 
regulations for materials that need a license for possession or use.

• Rationale that since their use is not regulated, regulating disposal would 
be virtually impossible and even if successful would have little if any 
impact on public health and safety.

• Table 1 and 2 derive from 10 CFR Part 30 – Rules of General Applicability 
to Domestic Licensing of Byproduct Material

• Original reference was Oregon Regulations for the Control of 
Radiation, originally in Health Division regulations but now 
deprecated.
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Table 1 NORM limits

• U-238 exemption concentration = 10 pCi/g

• Daughter products of U-238 are not listed in Table 1

• Footnote to Table 1: Many radioisotopes transform into isotopes that 
are also radioactive. In expressing the concentrations in Table 1, 
the activity stated is that of the parent isotope and takes into 
account the daughters.

• Secular equilibrium is tacitly assumed.

• Clarity needed when waste streams contain daughters without 
parents
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Specific Exemptions
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• Rule 0030 adopts by reference exemptions for certain consumer 
products in which human-made radioactivity has been incorporated.

• These products are commonly manufactured under an NRC license 
which determined that unregulated distribution to the public does 
not pose any hazard to public health and safety.

• Examples include watches, electron tubes, compasses, and smoke 
detectors. 

• Question: Are there other items that warrant a specific exemption?
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Radium-226
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Basis for specific exemption for Ra-226 

• Ra-226 has specific exemption level of 5 pCi/g in OAR 345-050-0030

• Many states do not regulate NORM isotopes below 5 pCi/g

• Typically Ra-226 and Ra-228, but Lead-210 also in some states

• EPA established a radium level of 5 pCi/g above background for 
uranium mill tailing sites as a protective health-based level for 
cleanup of soil in the top 15 cm. This cleanup level is often 
applicable at Superfund sites.

12



13



14



15



16



17



18



19

RESRAD model results – 5 pCi/g Ra-226

19

Parameters

5 pCi/g Ra-226

RESRAD default 

(0.5 air 

change/hr, 30% 
gamma 

shielding, 70% 

occupancy

Concrete Slab 

House, 90% 

occupancy; 1 air 
change/hr; 50% 

gamma shielding

Concrete Slab 

House, 90% 

occupancy; 1 air 
change/hr; 30% 

gamma shielding

Concrete Slab 

House, 90% 

occupancy; 1 air 
change/hr; 30% 

gamma shielding

Concrete Slab 

House, 90% 

occupancy; 1 air 
change/hr; 30% 

gamma shielding

No slab, 1 

ACH

Depth of waste (ft) 0 0 0 1 6 0
Direct gamma 

(mrem/yr)
38 28 37 1.2 0 43

Radon dose (mrem/yr) 501 190 190 190 68 979

Radon concentration 

(pCi/L)
2 1 1 1 0.4 5.3

Plant ingestion dose 

(mrem/yr)
24 32 32 19 0 24

Total Dose (mrem/yr) 564 253 253 213 68 1047 
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Radium-228
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Specific exemptions for Ra-228 

(4) Thorium-bearing materials containing less than 20 picocuries of 
radium-228 per gram of solid, if the radium-228 is present with the 
parent thorium-232, regardless of quantity.

(5) Thorium-bearing materials containing a total radium-228 activity 
of less than 100 microcuries, if the radium-228 is present with the 
parent thorium-232, regardless of concentration in the solid.
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Lead-210
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Lead-210

• Can be disproportionately high (disequilibrium) in certain oil/gas wastes.

• 22-year Half-life – relatively rapid decrease in risk

• No radon risk and major gammas already emitted

• Low leachability / mobility to groundwater

• Some states have begun to regulate Pb-210 at 5 pCi/g. 

• RESRAD results: 5 pCi/g Lead-210 = 34 mrem/yr

• 0.02 mrem/yr direct gamma

• 31 mrem/yr from ingestion of plants (not included in current pathway 
exemption framework)
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Options for Lead-210

1. Make explicit that 10 pCi/g is the threshold limit for Lead-210 

2. Choose a different concentration limit

• Question for future meeting: Should the pathway exemption also include 
plant ingestion? 

• Question for future meeting: is the leachability standard for water 
appropriate?

• 1991 EPA study recommended drinking water standard of 1 pCi/L 
(equivalent to 3.3 x 10-5 risk [3 in 100,000])

• Current Table 3 value = 100 pCi/L (our standard = 25 pCi/L)
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Review: Questions for rulemaking

• Are there isotopes that should be specifically added to Table 1 of OAR 
345 Division 50?

• Is there any reason to change the threshold concentration of U-238, 
Ra-226, or Ra-228?

• Should lead-210 receive a specific exemption or be covered under the 10 
pCi/g limit for uranium-238?
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Alpha radiation emitting from natural U-238

Questions?
www.oregon.gov/energy  |  jeff.burright@oregon.gov
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Load Trips Portal 
Alarm

Generator 
known?

Return Load With 
DOT Permit

Qualifies for 
Pathway 

Exemption?

Contact RPS

Not 
Radioactive 

Waste

Waste 
Disposal-
Ready?

Wait for Next 
Quarterly “Milkrun”

Have 
Hauler?

RPS Contacts ODOE

Dispose Out of 
State

Contact Third 
Party Vendor

Contractor 
Mitigates/repacks

Radioactive 
Waste

Transport 
Permit 

Needed?

Qualifies for Quantity 
or Concentration 

Exemption? 

Send 
sample 
to lab 

Perform 3 
Pathway 

Tests

Generator 
Profile

Orange boxes indicate the step takes more than 7 days.



So You Accidentally Disposed of 
Radioactive Waste…

Can 
you dig 

it?

Do you 
have a 

sample?

Leachability, 
Gamma, Radon 

generation

Best 
Available 

Info

Attempt 
pathway 

exemption

Is it high risk 
based on a 

detailed assess
ment?

Dig it, 
Dispose out 

of state

Dig it, 
Dispose out 

of state

Monitor and 
mitigate 
against 

recurrence

Transport 
Permit 

Needed?

Transport 
Permit 

Needed?
Orange boxes indicate the step takes more than 7 days.
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Two paths to complete disposal within 7 days.


