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November 27, 1996 

Mr. John C. Hoyle 
Secretary of the Commission 
U.S . Nuclear Regulatory Commission 
Attn: Chief of Docketing Service Branch 
Washington, D .C. 20555-0001 

1996 

RE: U.S. Nuclear Regulatory Commission Strategic Assessment and Rebaselining Initiative 

These comments are submitted on behalf of the Council on Radionuclides and Radiopharmaceuticals 
(CORAR). CORAR is comprised of manufacturers of radiopharmaceuticals, life science research 
radiochemicals, and radioactive sealed sources used in medicine and quality and safety assurance. 
CORAR members are particularly concerned about NRC's current and future activities in the regulation of 
d~contamination of non-reactor materials licensee facilities . 

e CORAR supports the NRC initiative to determine which strategy and direction the agency should take to 
meet current and future challenges. As stakeholders, we appreciate having the opportunity to participate in 
the recent public meetings in Washington and Chicago, as well as the opportunity to submit these written 
comments. 

We have developed comments on several of the Direction Setting Issue papers that impact the 
radiopharmaceutical and medical isotope industry. Comments and supporting documents are in these 
attachments, which are arranged as follows : 

Attachment I 

Attachment II 

Attachment III 

Direction Setting Issue No. 4 - NRC's Relationship with Agreement States 
Addendum - Comments to Mr. Richard Bangart, Director of State 

Programs 
Direction Setting Issue No. 5 - Low Level Radioactive Waste 

Addendum A - Position Paper on LLRW 
Addendum B - Lessons Learned from the Barnwell Closure to 31 States 

Direction Setting Issue No. 7 - Material/Medical Oversight 

L~~q~~ 
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Attachment IV 
Attachment V 

Attachment VI 
Attachment VII 
Attachment VIII 
Attachment IX 

Direction Setting Issue No. 9 - Decommissioning Non-Reactor Facilities 
Direction Setting Issue No. 12 - Risk-Informed, Performance-Based Regulation 

Addendum - CORAR Position Paper 
Direction Setting Issue No. 13 - The Role oflndustry 
Direction Setting Issue No. 14- Public Communication Initiatives 
Direction Setting Issue No. 21 - Fees 
Comments of the Strategic Planning Framework 

9 CORAR will be pleased to work with the NRC on further development of the Strategic Assessment and 
Rebaselining Initiative. 

e 

We appreciate the opportunity to provide comments on this important issues. Please call me at 
(314) 895-2913 if we can be of further assistance, or if any clarification is necessary. 

Sincerely, 

RoyW. Brown 
Chairman, 
Council on Radionuclides and Radiopharmaceuticals 
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ATTACHMENT II 

Council on Radionuclides and Radiopharmaceuticals (CORAR) 
Direction Setting Issue No. 5 - Low Level Radioactive Waste 

General Comments: 

CORAR supports this NRC initiative and has provided the attached detailed comments to benefit 
the process. CORAR recommends that the NRC expands this issue paper or considers a separate 
issue paper to address mixed waste. CORAR's perspective on the current status ofLLRW 
disposal access and cost is different from the NRC's. We have enclosed a copy of the CORAR 
position paper on LLRW which we recommend for NRC consideration in this process. We have 
also enclosed a copy of a recent survey conducted by Organizations United for Responsible 
LLRW Solutions that clearly indicates the impact of loss of access to LLR W disposal sites. 
Furthermore, the NRC should be aware that even after the recent reopening of the Barnwell 
LLR W site, generators are curtailing the use of radioactive materials because waste disposal costs 
are too high and access too uncertain. CORAR is currently involved in a new national survey that 
should quantify this new status. The new survey should be available early next year, and we shall 
be glad to provide a copy for the NRC 

Specific Comments 

1. What, if any, important considerations may have been omitted from the issue paper? 

• The NRC has not discussed a level below which slightly contaminated waste material can 
be safely disposed without regard to its radioactivity. This consideration affects both the 
quantity of waste that must be classified as low-level radioactive waste (LLRW) and the 
method of disposal. 

• The NRC has not addressed mixed waste in this or other issue papers. 

2. How accurate are the NRC's assumptions and projections for internal and external 
factors discussed in the issues papers? 

• The NRC has generally made appropriate assumptions and projections for the issues raised 
in the paper. 

• The NRC's assumption that LLRW disposal is now a less critical issue than ten years ago 
is not accurate for CORAR members and their customers who are the majority of NRC 
and Agreement State licensees. LLRW generators need reliable and cost-effective access 
to LLR W disposal sites. In the past five years the uncertainty of access to disposal sites, 
and the increase in cost ofLLRW disposal, have caused a significant curtailment of the use 
of radionuclides in the research community. This has resulted in curtailment of basic 
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biomedical research and the loss of an important benefit to society. The increase in the 
cost of disposal ofLLRW is particularly burdensome for the small generator who is unable 
to use the economy of scale to fully benefit from the technologies and management 
techniques to minimize waste volumes that have been developed in the past decade. 

• Recent reduction in LLRW disposed at waste sites is due to both curtailment of uses and 
increased on-site storage in facilities built while Barnwell was closed. 

3. Do the Commissioner's preliminary views associated with each issue paper respond to e the current environment and challenge? 

e 

• The Commissioner's preliminary views do not respond to the need to define a deminimis 
level nor address the current high cost of LLR W disposal. 

• The NRC could help the development of new disposal capacity by assuming a strong 
regulatory role, provided that the effort was appropriately focused . 

• The NRC is ignoring the current challenge of mixed waste. 

4. Which option do you endorse? 

• The current level of NRC staffing that can be involved in developing new sites appears 
adequate. 

• The NRC should maintain its role as the national regulatory expert and focus on issues of 
national relevance, such as assisting in the development of Ward Valley. 

• The NRC should maintain the staff resources to ensure that the help provided to States 
and Compacts is effective. The effort should be focused on developing cost-effective, 
reliable and safe disposal capacity for LLRW and avoiding interim or long-term storage at 
generators or centralized sites. 

• The NRC should proactively take the lead agency role to eliminate the dual regulation of 
mixed waste and generally authorize access to cost effective treatment and disposal. 

• The NRC should provide a comprehensive graded set of regulatory requirements for all 
LLR W disposal. This should include a means of declassifying wastes with negligible 
radioactivity and permitting wastes with non-negligible but still very low levels of 
radioactivity to be disposed safely in municipal waste disposal systems. 
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ADDENDUM A TO ATTACHMENT Il 
8/17/93 

COUNCIL ON RADIONUCLIDES AND RADIOPHARMACEUTICALS 
POSITION PAPER ON LOW LEVEL RADIOACTIVE WASTE DISPOSAL. 

The Council on Radionuclides and Radiopharmaceuticals (CORAR) is 
concerned with the slow progress in providing long term disposal 
facilities for low level radioactive waste (LLRW). It appears that 
access to safe and economically viable LLRW sites may soon be denied 
to manufacturers, hospitals and research establishments. This could 
interrupt the supply of vitally necessary products and services to 
society. 

CORAR is comprised of representatives of the major manufacturers 
of radiopharmaceuticals, radioactive sources and research 
radionuclides used in the USA for therapeutic and diagnostic medical 
applications and for industrial, environmental and biomedical 
research. 

The manufacture and use of these radioactive products unavoidably 
involves the generation of LLRW. Manufacturers and users must comply 
with stringent regulations, costly licensing fees and 6ontrol of 
occupational and patient radiation exposure. Despite these factors 
the use of radioactive materials is often necessary because it is 
safer, provides more accurate results and, in some applications, is 
the only method that works. Radiometric methods are often more cost 
effective than other methods, providing research and healthcare 
opportunities that would otherwise be prohibitively expensive. 

society needs these products and services. Society also expects 
these products and services to be delivered and the waste disposed of 
safely and at reasonable cost. CORAR strongly supports the 
maintenance of safe and economically viable LLRW disposal capacity. 

~ It is the objective of our member organizations to meet society's 
~needs for safe and effective products and services. 

1. 
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DEFINITION OF LOW LEVEL RADIOACTIVE WASTE (LLRW) 

LLRW results from discarded materials from the production, 
use or contact with radioactive materials. The most common 
components are empty glass and plastic containers, pipets, disposable 
clothing and gloves, laboratory bench top coverings, obsolete tools, 
equipment, and scrap from remodeling facilities where radioactive 
materials were handled. 

LLRW involves numerous, mostly beta and gamma emitting, 
radionuclides that lose half their radioactivity in periods ranging 
from a few hours to thousands of years. Alpha emitting radionuclides 
are limited to only t~ace quantities. LLRW is solid waste and is not 
permitted to contain free liquid. Used nuclear fuel, mixed waste and 
the longer lived radionuclides are placed in different categories 
than LLRW and must conform to special handling, treatment, and 
disposal requirements specified for these waste types. 

e 
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SOURCES OF LLRW. 

LLRW is produced during the manufacture of products used in 
nuclear medicine, biomedical research and industrial quality control 
and safety. The first step in the manufacturing process is to 
irradiate materials to make them radioadtive. Irradiation 
unavoidably creates unwanted radionuclides which must then be 
separated from the product radionuclides and treated as LLRW. In the 
irradiation process/the reactor or accelerator machines that are used 
to make the radionuclides are themselves irradiated and become 
radioactive. When machine parts are replaced the discarded parts 
must be disposed aJ·· LLRW. 

In the process of formulating, dispensing and packaging 
radioactive products, vessels, pipets and protective. clothing that 
have come in contact with the radioactivity must be treated as LLRW. 
The purity and quality requirements for radioactive products ar~ ,.so 
very exacting that as much as 95% of the original radioactive · 
material may be rejected as waste. This results in most of the LLRW 
being generated during the manufacturing process, with much less LLRW 
produced by the use of these products. 

It is fortunate that most of the manufacturing occurs in only a 
few facilities. This results in a large part of "the LLRW being 
generated at a few manufacturing locations where economies of scale 
provide the necessary expertise . to minimize, consolidate, treat, 
package and temporarily store this waste prior to disposal. Most 
waste classified by the DOE as industrial LLRW is, in fact, 
biomedical waste generated by manufacturers while making ·products 
used for biomedical applications in tens of thousands of hospital and 
university facilities. If these few manufacturing facilities did not 
exist, hospitals and universities would have to manufacture the 
radioactive products that they need. This would result in thousands 
of major waste generators, mostly located in urban and suburban 
residential areas. This would likely require duplication of 
facilities and operations resulting in higher volumes of waste 
nationwide. Instead, current practice ensures that the LLRW 
generated at hospitals and universities and other research facilities 
is relatively small and due primarily to the use of radioactive 
products in medicine and research. 

3. 
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PRODUCTS THAT GENERATE LLRW. 

over one hundred radionuclides are used in thousands of different 
products. The primary radionuclides used in life science research, 
including biomedical, environmental and agricultural research, and 
development of natural resources, are ttitium, carbon-14, 
phosphorus-32, phosphorus-33, sulfur-35 and iodine-125. These 
radionuclides have been the primary research tool for most of the 
researchers who were awarded Nobel prizes for medicine and physiology 
in the past twenty years. They also played a pivotal role in the 
development of technologies which are the foundation of the 
biotechnology industry. 

Colbalt-60, gallium-67, technetium-99m, iodine-125, iodine-131, 
xenon-133, iridium-192, gold-198 and thallium-201 ar~ the 
radionuclides primarily used in medical diagnosis, therapy and 
research. These are used to diagnose cancer and heart disease and to 
image potentially diseased organs including bone, 1iver, brain, ~and 
thyroid. Radionuclides are also used to cure cancer, Graves disease 
and other disorders otherwise difficult to treat. 

Tritium, cobalt-60, nickel-63, strontium-90, cesium-137, 
iridium-192 and americium-241 are used in industrial safety gauges 
and process controls, industrial research and non-destructive 
testing, safety lights and luminous dials, smoke detectors, nuclear 
medicine instrument calibration sources, sources used to check the 
safety of welds in construction and to sterilize foods and medical 
equipment. 

4. 
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LLRW MANAGEMENT AND CONTROL. 

Industry has taken the lead in controlling and minimizing LLRW. 
Manufacturers have the advantage of applying economies of scale to 
the management of waste. They can ensure adequate operating and 
storage space, optimal facility and process design, use of industrial 
scale handling equipment, adequate staffing levels and dedicated 
management, technical and regulatory expertise. 

A natural and common facet of good business is the management 
commitment to reduce and control waste. The first consideration is 
to prevent the creation of waste by minimizing the source materials 

·--used. Industry then plans operations to minimize waste, prevent 
unnecessary contact of non-radioactive materials with radioactive 
materials and segregate radionuclides to allow decay_ in storage of 
short lived radionuclides. strict inventory and process control with 
maximum use of automated and computerized systems and . full use o'f bar 
coding, data tracking, inspection and auditing techniques assure the 
highest quality control over waste minimization and preparation for 
disposal. 

Technical capabilities practiced by manufacturers include 
effective monitoring and detection procedures to ensure that 
segregation of radionuclides is optimized. Shredding, compaction, 
incineration and super compaction, as appropriate, are used to 
reduce waste volume. Product recycling and sophisticated 
repurification techniques further reduce the consumption of 
radioactive materials and minimize the fraction of radioactivity in 
process from becoming waste. Waste is also reduced when clothing 
equipment and facilities are repaired and cleaned to be reused 
instead of being discarded to waste. 

Nationwide, LLRW generation has been reduced considerably in the 
last ten years. Manufacturers have made a significant contribution 
to this reduction and have often been promoted as role models to 
other waste generators by local regulatory agencies. Waste volume 
continues to decrease as new technologies are developed and as more 
radioactive material users update their waste management programs. 
It is likely that LLRW generation will continue to decrease in the 
decades ahead. 

Another important aspect of LLRW management is the high level of 
safety that has been maintained. This should not be surprising given 
that the manufacture and use of radioactive materials is the most 
intensely regulated activity in the nation. In order to comply with 
the exacting regulations from the many federal, state and local 
regulatory agencies, manufacturers have long needed to closely manage 
operations, provide intensive safety audits and subject new processes 
t o rigorous technical evaluations. Regulations ensure that the 
highest level of control and vigilance is sustained throughout the 
entire LLRW handling chain, from the generator's site, through 
t ransit, to the disposal s ite. 

5 . 
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The r esults are conspicuous, there has never 
LLRW from manufacturers that has resulted in 
worker nor the public. This record includes 
years a go, before modern disposal technology 
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LLRW DISPOSAL 

Radioactive material users, regulators and concerned citizens 
agree that the best long-term method for handling LLRW is to 
appropriately package the material and dispose of it in a facility 
specifically designed for long-term disposal of waste. The disposal 
facility should be provided with comprehensive monitoring systems and 
should have the capability of promptly recognizing, retrieving and 
repackaging any waste that needs this treatment. The waste must be 
stored and monitored until the radioactivity has decayed to levels 
that are low compared /with ambient natural background levels. This 
is not a new proposal; such disposal facilities exist and have been 
operating successfully for many years. 

LLRW disposal facilities are costly to establish, operate and 
maintain. The total cost of establishing, operating and closing a 
LLRW facility is not significantly influenced by the quantity of 
waste disposed. This is because transportation and operating costs, 
which depend on the volume of waste handled, are much less than the 

~essentially fixed costs to establish, maintain and close a site. Two 
~sites in the country each accepting half the nations' LLRW are 

expected to cost nearly twice as much as one site taking the same 
waste. This results in the need to minimize the number of sites to 
ensure economic viability. Two or three sites should continue to be 
sufficient to dispose of all the LLRW in the USA. 

There is public concern that a few sites will require generators 
to arrange for their waste to be transported long distances. The 
public perceives that the transportation of LLRW poses a significant 
hazard. Although there may be transportation accidents, the risks 
are no different than from any well maintained trucking operation. 
The waste form, packaging used and radioactivity quantity limitations 
all ensure that a transportation accident will have negligible 
radiological safety consequence. There has never been a 
radiologically significant transportation accident with LLRW or any 

•

other shipment of radioactive material. The industry has over 30 
ears of transportation experience. Moreover, the number of LLRW 

shipments is expected to remain a tiny fraction of the country's 
transportation and this fraction will get smaller as the volume of 
LLRW continues to decline. 

When considering the whol e LLRW transportation and disposal 
process it is clear that the development of fewer sites is more 
likely to ensure economic viability. If only a few sites are 
established it is feasible that most of the costs can be shared by 
the generators without burdening taxpayers. Furthermore, strong 
economic viability together with the ability to adequately staff a 
few sites will ensure that safety is optimized. 

7. 
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PROGRESS TOWARD ESTABL!SHING LONG TERM DISPOSAL CAPACITY 

Federal regulations encourage states to form compacts for the purpose 
of siting regional LLRW sites. congress intended that the states would 
form a few regional compacts. It was thought that placing a site in each 
region was more fair than expecting a site to accommodate waste generated 
in other regions of the country. CORAR is· disappointed that congressional 
intentions to provide a few regional sites have not been fulfilled. The 
compact process is taking much longer than anticipated. Furthermore, 
instead of two or three sites the process appears to be progressing 
towards sixteen sites that cannot all be economically feasible. 

It now seems likely that the availability of long-term disposal 
capacity will be denied to most waste generators in the near future. This 
could force thousands of hospitals, educational establishments, research 
institutes, and manufacturers to store their LLRW on site for an 
undetermined time. Interim storage at the generators site is not favored 
by responsible generators, their neighbors or regulators. It involves a 
need for continuous surveillance, increased regulatory inspection, and 

_,---..._ potential for repackaging and multiple handling with additional 
occupational radiation exposure when long-term disposal capacity 
eventually becomes available. 

Some commentators have recommended that separate sites be made 
available for industry and for institutional wastes. However, this 
proposal will add more unnecessary sites and further degrade their 
economic viability. Manufacturers, utilities, hospitals and educational 
establishments generate similar LLRW forms involving identical 
radionuclides that should be disposed in a common facility to enable all 
generators to benefit from cost-sharing and enhanced safety. 

Public opinion polls indicate that most people support the development 
of long-term disposal capacity. Local residents of existing sites 
appreciate the benefits the site brings to the local community as well as 
the safe operations. However, there has been considerable resistance to 
accepting a new site from activist groups and some potential host 
~ommunities. The affected public does not always perceive the site 
delection process to be fair. The congressional intent to promote a 
siting system that could be fair has been further undermined by the 
development of compacts comprising of noncontiguous states. This 
development combines unfairness to the local public with the need for 
long-distance trucking from remote states which the public is also adverse 
to. It is apparent that the congressional intent to promote fairness will 
not be realized. 

CORAR is concerned that access to long-term disposal sites will be 
denied in the near future and that the subsequent proliferation of 
numerous sites will cause the cost of disposal to escalate to 
unsupportable levels. There is widespread concern that rising LLRW 
disposal costs will jeopardize critical biomedical research and undermine 
the nations' effort to contain healthcare costs. It is clear that there 
needs to be a change in direction in developing disposal capacity. CORAR 
supports the development of long-term disposal capacity and supports the 
Congressional intentions in promoting the compact process. It is clear, 
however, that the compacts need to consolidate and form a limited number 
~f truly regional compacts formed of contiguous states. It is also clear 
;hat current Federal Law allows compacts to further consolidate. 

8 . 
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It is also clear that the process of siting a LLRW facility must 
be made more acceptable to potential host communities. If fewer 
sites were planned it would be practical to offer substantial 
compensation to host communities. LLRW site selection should be 
considered in conjunction with siting other facilities serving 
society such as hazardous waste sites, prisons, etc. What is needed 
is a comprehensive program for balancing the siting of undesirable 
facilities and providing suitable compensation when trade-offs are 
otherwise impractical~ Society wants to share the benefits; a way 
must be found to fairly share the costs. 

CORAR urges federal and state regulators and legislators and the 
National Governors Association to work together in a common effort to 
realize the intent of Congress to provide economically viable and 
safe disposal capacity in a way acceptable to the public. We need 
this new initiative to ensure that society can continue to benefit 
from the products and services involving radioactive materials. 
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