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LoW-LEVEL RADIOACTIVE WASTE REGULATION: SCIENCE,
POLITICS AND FEAR edited by Michael E. Bums. Chelsea, Michi-
gan: Lewis Publishers, 1988. Pp. 311. $39.00.

With nuclear power supplying a significant share of the world's
energy needs, and with nuclear medicine and research assuming in-
creasing importance, much debate has focused on the safe disposal
of nuclear waste. For many people, even those favoring nuclear
power, the issue of safe waste disposal often seems unsolvable. Can
we safely contain such debris for generations, using current technol-
ogy? And who should decide where and how to store this waste?
Unfortunately, most of us have only a superficial understanding of
the causes of, and potential solutions to, the problem. Low-Level
Radioactive Waste Regulation: Science, Politics and Fear deals ex-
clusively with low-level waste and explains with common sense the
problems involved in its disposal.

High-level waste is the domain of the federal government, but
Congress has allowed individual states to handle their own low-level
commercial waste.1 The book does an excellent job of describing
the political difficulties emerging from that decision. Another
prominent theme in the book is the simple, but intractable, dilemma
of nuclear fission power: radioactive waste is unavoidably pro-
duced, but its disposal is fraught with technical problems. Overall,
the book deftly clarifies for the lay reader the social, political and
scientific jumble surrounding low-level radioactive waste (LLRW).

Low-Level Radioactive Waste Regulation is a collection of articles
by various authors, each dealing with a different aspect of LLRW.
Each chapter has a bibliography at its end for easy reference. The
front of the book contains the credentials and biographies of the
individual authors, and of the editor. The authors have impressive
backgrounds: the list includes physicists, policymakers and a Nobel
Laureate. The back of the book contains a glossary with definitions
of technical terms, a list of abbreviations, and an index. These fea-

1. Peckinpaugh, The Politics of Low-Level Radioactive Waste Disposal. in Low-
LEVEL RADIOACTIVE WASTE REGULATION: SCIENCE, POLMcs AND FEAR 47-51 (M.
Bums ed. 1988) [hereinafter LLRW REGULATIoN].
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tures, combined with effective tables and photographs, make the
book accessible to readers lacking a tephnical background.

Chapter One contains an historical overview of the discovery and
early regulation of radioactivity. The second chapter then describes
the difference between high-level and low-level radioactive waste.2

High-level waste consists mainly of highly radioactive spent fuel
rods from nuclear reactors, and the liquid derived from the
reprocessing of these rods. LLRW, on the other hand, derives from
comparatively "harmless" sources. LLRW consists primarily of
contaminated equipment and tools, such as used protective cloth-
ing, machinery, vials from radiopharmaceuticals, "scintillation" vi-
als from biomedical research, and materials used to produce such
items as luminous watch dials, syringes and smoke detectors.3 Nu-
clear industry and medical uses generate roughly equal amounts of
LLRW. LLRW decays more rapidly than high-level waste, and
therefore less stringent laws govern its disposal. In the United
States, generators dispose of LLRW in (generally unlined) shallow
trenches covered by a cement slab and three or more feet of soil.4

Legal definitions of nuclear waste appear in the Code of Federal
Regulations. 10 C.F.R. § 61.2 defines "wastes" as: "those low-level
radioactive wastes containing source, special nuclear, or byproduct
material that are acceptable for disposal in a land disposal facility." 5

LLRW is classified as level A, B or C, depending on its concentra-
tions of long-lived and short-lived radionuclides. The author of
Chapter Four, Frank L. Parker, points out the problems of defining
radioactive wastes based on radionuclide concentrations instead of
based on an assessment of the risks to health and environment. 6

For example, some wastes, such as ion-exchange resins from the
cleanup at Three Mile Island, are more radioactive than level C
wastes, but do not fall within the category of high-level waste. Such
wastes are treated on a case-by-case basis, and only recently have
rules been proposed which would provide for the disposal of greater
than level C wastes. 7

2. Id at 45.
3. Id at 45-46; Welch, Siegel, Eichling & Mathias, Low-Level Radioactive Waste at

University Medical Centers, in LLRW REGULATION, supra note 1, at 112.
4. Burns & Briner, Setting the Stage, in LLRW REGULATION, supra note 1, at 34-

38.
5. Licensing Requirements for Land Disposal of Radioactive Waste, 10 C.F.R.

§ 61.2 (1988).
6. Parker, Low-Level Radioactive Waste Disposal, in LLRW REGULATION, supra

.note 1, at 105.
7. Disposal of Radioactive Wastes, 53 Fed. Reg. 17,709 (1988) (to be codified at 10

C.F.R. pt. 61) (proposed.May 18, 1988). This proposed amendment by the Nuclear
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Another category falling outside the regulatory scheme is mixed
radioactive and hazardous waste.8 Radioactive waste is regulated
by the Nuclear Regulatory Commission (NRC)9 but "hazardous
waste" is regulated by the Environmental Protection Agency
(EPA), and the separate disposal requirements are very different.' 0

For example, Class C waste, considered to be the most harmful,
must remain under institutional control for one hundred years, and
protected for five hundred years from intruders at the disposal site.
But hazardous waste must be protected at the dump for only thirty
years and need not be protected from intruders. Also, while con-
trolled releases into the environment of certain radioactive sub-
stances may be allowed,'I hazardous substances may not be released
in this manner.' 2 Parker suggests that classifications based on care-

Regulatory Commission would require disposal of greater than class C waste in deep
geologic depositories unless alternative disposal is approved by the Commission.

8. Parker, supra note 6, at 90.
9. Widespread dissatisfaction with the NRC has led to the introduction in Congress

of legislation to reorganize the NRC. H.R. 3285, 100th Cong, 1st Sess., 133 CoNG.
REc. H7552 (daily ed. Sept. 16, 1987); 134 CONG. REc_ H818-21 (daily ed. Mar. 10,
1988) (statements of Reps. Moorehead, Bilirakis, Oxley, Dannemeyer, Callahan & Bar-
ton). Recently the Senate passed a bill which, among other things, provides for reor-
ganization of the five-member Commission into an organization headed by a single
administrator to be appointed by the President, and an Office of Inspector General to
supervise its decisions. 134 CONG. REc. S1 1,078-90 (daily ed. Aug. 8, 1988) (statements
by various Senators). The changes are a response to the perceived need to improve
management and establish clear accountability:

[Having] five independent and coequal leaders of the Commission, each of whom has
their own independent agenda and interpretation of the responsibilities of the Com-
mission... has led to the development of factions within the Commission which in
turn has conveyed mixed and confused signals to the 3,000 NRC employees and the
industry .... [I]f nuclear power is to play the necessary and important role in our
future... Congress must reorganize the Government's regulator of this technology to
bring predictability, stability and accountability in this system.

134 CONG. REC. E632-33 (daily ed. Mar. 14, 1988) (statement of Rep. Lloyd). The
NRC has been criticized for being too cozy with the industry it regulates and lax in
enforcing safety regulations. The NRC staff has been accused of limiting its internal
Office of Investigations, and there is a strong feeling in Congress that an independent
investigative agency is needed to alleviate the problem. Appointing an Inspector Gen-
eral is one measure which may assure the integrity of the agency. 134 CONG. REC.
E618-20 (daily ed. Mar. 10, 1988) (statement of Rep. Gejdenson). Promoters of nuclear
power feel that the NRC is responsible for some of the setbacks of the industry. A
combination of accidents, cost overruns and citizen opposition has all but stifled devel-
opment, and proponents feel that a single administrator may be better able to move
things along. It thus seems likely that a major rehabilitation of the NRC will be enacted
in the near future.

10. Parker, supra note 6, at 90-91.
11. See Licensing Requirements for Land Disposal of Radioactive Waste. 10 C.F.R.

§ 61.6-.7 (1988).
12. See Solid Waste Management Act, 42 U.S.C. § 6923 (1982).
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ful analysis of the disposal site, regional weather patterns, and risks
to human health would be superior to rigid classifications based on
the waste's concentration of radionuclides. Fortunately, Parker
notes, attempts are now being made to classify waste in this
fashion.'

3

Until Congress passed the Low-Level Radioactive Waste Dispo-
sal Act of 1980, only the federal government could dispose of radio-
active waste. In Chapter Three, Robert L. Glicksman describes
how the Supremacy and Commerce Clauses of the Constitution
limit state power to control nuclear waste.14 The Supremacy Clause
provides that the federal Constitution and federal laws made under
it are supreme, so that state statutes in conflict with federal laws are
invalid.' 5 Congress may also preempt state legislative authority in
certain areas, as it did with the Atomic Energy Act of 1954. The
Act earmarked the entire area of nuclear energy research and devel-
opment for almost exclusive federal control.' 6 Relying on this stat-
utory grant of federal control, the federal appeals court in Illinois v.
General Electric Co. 17 invalidated an Illinois law prohibiting storage
in Illinois of spent nuclear fuel generated outside that state.I" The
action arose when Southern California Edison, which had a contin-
uing contract to ship spent nuclear fuel to General Electric's Mor-
ris, Illinois facility, brought suit against Illinois, seeking a
declaration that the Illinois Spent Fuel Act was unconstitutional. 19
The court held that the Illinois law was preempted by the Atomic
Energy Act.20

The Commerce Clause provides another avenue for ensuring fed-
eral control of LLRW. It empowers the federal government to reg-
ulate trade between the states, and restricts the states from
interfering with the free flow of trade.2' Applying this clause, the

13. Parker, supra note 6, at 91-92. Parker does not mention the effect of the Low-
Level Radioactive Waste Policy Amendment Act of 1985, 42 U.S.C. § 2021 (Supp. IV
1987), which now requires assessment of risk to humans. Although his article may be
slightly outdated, the EPA and the NRC still have much to do before they can imple-
ment risk-based categories for mixed waste and waste below regulatory concern. Mean-
while, Parker's criticism of current standards is relevant.

14. Glicksman, Interstate Compacts for Low-Level Radioactive Waste Disposal- A
Mechanism for Excluding Out-of-State Waste, in LLRW REGULAtION, supra note 1, at
65-67.

15. See U.S. CONST. art. VI, cl. 2.
16. See Atomic Energy Act of 1954, 42 U.S.C. §§ 2012-2015 (1982).
17. 683 F.2d 206 (7th Cir. 1982), cert. denied, 461 U.S. 913 (1983).
18. Id. at 213-15.
19. Id at 208.
20. Id at 215.
21. See U.S. CoNsT. a-t. I, § 8, cl. 3.
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court in General Electric ruled that the Illinois spent-fuel statute
also violated the Commerce Clause. The statute fell outside the
scope of legitimate state regulation because it discriminated against
out-of-state waste generators. 22

In Chapter Two, Peckingpaugh describes the political back-
ground for the enactment of legislation in 1980 which gave the
states responsibility for solving their own LLRW problems.23 In
1979, there were only three permanent disposal sites for LLRW in
the United States: Barnwell, South Carolina, Beatty, Nevada and
Hanford, Washington. The public in those three states felt that it
was being forced to take a disproportionate amount of the nation's
waste. Responding to pressure from their constituents, the gover-
nors of Nevada and Washington temporarily closed their sites in
1979 to show their discontent. However, a federal court forced
both states to reopen the sites, holding the closures unconstitutional
under the Supremacy and Commerce Clauses of the Constitution. 24

The closures at the Beatty and Hanford sites, however, helped
focus attention on the LLRW problem, and in 1980, Congress
passed the Low-Level Radioactive Waste Policy Act (LLRWPA).25

The Act made each state responsible for the disposal of its own low-
level radioactive waste, and encouraged states to form regional
compacts for the purposes of establishing and operating storage fa-
cilities for the waste generated within each region. Each compact
must be ratified by Congress before it can become operative. The
Act established January 1st, 1986 as the date on which a compact-
member, state with access to an already approved LLRW site could
legally refuse to accept wastes from non-compact states. Peckin-
paugh explains that the deadline was set to encourage speedy for-
mation of compacts, since the alternatives for non-compact states
would be either to stop producing LLRW or to be forced to develop
a site inside the state.26

The legislative history of the LLRWPA reflects, Peckinpaugh
suggests, excessive compromise. After negotiations on radioactive
waste (including high-level waste) had broken down, Congress en-
acted the less controversial provisions relevant to LLRW just before
the close of the Ninety-Sixth Congress. The Act was passed with

22. See General Electric, 683 F.2d at 213-14.
23. Peckingpaugh, supra note 1, at 45-46.
24. Id at 46. See Washington State Bldg and Constr. Trades Council v. Spellman,

684 F.2d 627 (9th Cir. 1983), cerL denied, 461 U.S 913 (1983)
25. See Low-Level Radioactive Waste Policy Act, Pub L. No 96-573. 94 Stat 3347

(1980) (codified as amended at 42 U.S.C. § 2021 (1982 & Supp IV 1987))
26. Peckinpaugh, supra note 1, at 47.
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little formal consideration, and as a result, certain critical issues-
such as what to do with mixed radioactive and hazardous waste-
were not resolved. 27

At the end of 1985, forty-two states had ratified regional compact
agreements. However, no compact had become operative before the
1986 deadline. According to Peckinpaugh, the reason for this was
that many states were reluctant to search for new storage sites while
the existing sites remained open. It was politically safer to stall new
development than to tell local voters that they might have to suffer
a radioactive waste dump in their backyard. And since members of
Congress from non-sited states constituted a majority, they were
not likely to close down the existing sites.28

As the deadline passed and nothing happened, it became appar-
ent that the LLRWPA was ineffective. A compromise was reached
with the passage of the Low-Level Radioactive Waste Policy
Amendments Act of 1985,29 which provides for much more effec-
tive enforcement of the original Act's goals. The Amendments Act
mandates access for out-of-state generators to the existing storage
sites. In return, those states lacking a disposal site must meet cer-
tain milestones, such as completing a detailed plan for the siting of a
new disposal facility by January 1, 1988, and filing an application
for a license for the disposal facility by January 1, 1992. Failure to
comply results in double or treble surcharges added to the fees paid
by generators to the licensed disposal sites. Finally, if a state lack-
ing a disposal site has not provided for a disposal facility by 1996,
the state must take title to and possession of all LLRW in that state,
and is obligated to pay any damages resulting from its failure to
comply. But penalties are not the only method of enforcing the act.
States also receive rebates when they comply with each milestone of
their plans for new facilities. Thus, a twenty-five percent rebate of
the amount of money generators paid in surcharges (if any) will be
refunded to the state when the milestone is met. 30

On the bright side, according to Peckinpaugh, there are three fea-
tures of the recent amendments that should help make this legisla-
tion a success. First, Congress approved seven ratified regional
compacts (involving thirty-seven states) together with the 1985
amendments. These compacts are now "operative" law which can

27. Id. at 47, 56.
28. Id. at 48-49.
29. Low-Level Radioactive Waste Policy Amendments Act of 1985, 42 U.S.C.

§ 2021 (1986).
30. Peckinpaugh, supra note 1, at 49-54.
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be enforced by the sited regions. 3t Second, the incentives and pen-
alties associated with the milestones will hopefully encourage non-
sited states to develop their own sites. Third, the backup require-
ment that states take title to their own waste after the 1996 date also
may spur site development. 32

LLRW disposal still poses problems, however. As was the case
with the 1980 Act, the Amendments Act was passed in the last
hours of the Ninety-Ninth Congress. Again, the critical issue of
treatment of mixed radioactive and hazardous waste remains un-
resolved.33 In addition, Peckinpaugh concludes that state develop-
ment of compacts and sites to dispose of the waste will probably
continue to be sluggish, as few members of Congress want to be
responsible for the politically unpopular decision to designate sites
within their own states. Many states may decide that it is easier to
pay the surcharges rather than to develop local sites, and sympa-
thetic members of Congress may press for exemptions and excep-
tions for certain regions.34

Chapter Eleven authors E. William Colglazier and Mary R. Eng-
lish conclude that, while the 1985 amendments have successfully
catalyzed the formation of compacts, the actual process of siting a
disposal facility is an entirely different problem which has yet to be
solved. 35 In addition to technical problems, there is the general
hostility of the public and its elected representatives to local place-
ment of a nuclear waste dump.

The experience of the Southeast Interstate Compact is illustrative
of the technical problems involved in choosing a host. Alabama,
Florida, Georgia, Mississippi, North Carolina, South Carolina,
Tennessee and Virginia agreed to alternate as host states. After
careful technical analysis, North Carolina was found to be best
suited as an initial host, but the state raised a number of technical
objections, the resolution of which has further postponed selection
of the first dump site. Even if the party states can agree on a host,

31. 42 U.S.C. § 2021 (1982 & Supp. IV 1987). When Congress passed the 1985
amendments, it also approved seven compacts consisting of 37 states. Since the 1985
amendments, only one new compact has been passed into law by Congress. The Appa-
lachian Compact, comprised of Pennsylvania (host), Delaware, Maryland and West
Virginia, was finally approved by Congress and signed by the President in 1988. Appa-
lachian States Low-Level Radioactive Waste Compact Consent Act of 1988, Pub. L
No. 100-309, 102 Stat. 471 (1988).

32. Peckinpaugh, supra note 1, at 57-58.
33. Ic at 56.
34. Id. at 58.
35. Colgazier & English, Low-Level Radioactive Waste Can New Disposal Sites Be

Found?, in LLRW REGULATION, supra note 1, at 229-30.
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the selected host state must still chose an appropriate location. As
the political fights in Texas, New York and Massachusetts show,
choosing a location within a state can also prove very difficult. 36

Michael E. Bums in Chapter Fourteen predicts that Texas, which
already has a site and the requisite legislative backing, may not meet
the 1988 deadline due to community resistance and will have to
start paying surcharges. Furthermore, Burns believes that unless
Massachusetts and New York, who are major waste producers,
agree to be hosts, no other states will be interested in joining into a
compact with them. At the writing of this book, both states had yet
to site a disposal facility.3 7

Mixed wastes controlled by the EPA and the NRC present an-
other siting problem. Although they constitute only one to three
percent of total low-level waste, there are no disposal options for
them, because the two agencies have been slow to agree on regula-
tions. In April, 1987, the two agencies finally issued a joint gui-
dance document containing eleven guidelines for siting LLRW
mixed waste facilities. However, the guidelines are voluntary, and
the law still officially ignores mixed wastes. Bums notes that as the
waste generators wait for regulations, the number of disposal op-
tions is shrinking. For example, in 1985, the Hanford site stopped
accepting mixed wastes when told that it would have to comply
with both the hazardous and radioactive waste regulations. While
they wait for concrete rules, generators are forced to store mixed
waste temporarily on-site.38

Burns also suggests that Congress acted irresponsibly when it
dumped the burden of finding a permanent storage solution for
LLRW on the states in 1980. Local governments have particular
political difficulty with designating a constituent's "backyard" as a
future disposal site. Burns argues that disposal of radioactive
wastes ought to be a federal responsibility since society in general
receives the social benefits of the radioactive waste-producing activi-
ties (i.e., the development of new drugs, radiopharmaceutical diag-
nostic and treatment techniques, and, of course, nuclear power). To
minimize the volume of waste, he advocates federally-operated na-
tional disposal sites, conservation, recycling, and deregulation of
low-level wastes with short half-lives.39

36. Id. at 220-29.
37. Burns, Living the Past, Facing the Future, in LLRW REGULATION, supra note 1,

at 284-85.
38. Id. at 286-87.
39. Id at 290-96.
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Another major theme in Low-Level Radioactive Waste Regulation
is the issue of just how dangerous LLRW really is. The book criti-
cally reviews research and studies done on the dangers of LLRW,
and questions the public's objectivity in resisting low-level disposal
facilities in its vicinity.

The 1985 amendments to the LLRWPA now require assessment
of risk to human health as a predicate to regulation. 40 The author
of Chapter Eight, Don G. Scroggin, and the author of Chapter
Twelve, Rosalyn S. Yalow, feel that the scientists calculating public
health risks (as number of additional cancer deaths per year beyond
those normally occurring in the population) often draw a needlessly
dangerous picture, which leads to undue public and regulatory con-
cern about the dangers involved. Scroggin and Yalow do not share
Parker's41 positive view of risk assessment; they find fault with the
way in which scientific calculations of the risk are done.

For example, almost all cancer risk assessments are presented as
upper bound estimates, rather than as a lower and upper limit, be-
tween which the actual risk is presumed to lie.42 Scroggin suggests
that assessments showing only "the extreme upper limit of the esti-
mated range of risk tend to assume a false appearance of precision
and certainty-in the minds of the public."'43 He feels that the fail-
ure to disclose uncertainties affects legal outcomes. In the toxic tort
area, for example, a new awareness of uncertainties would translate
into additional difficulties to plaintiffs seeking compensation for dis-
ease or injuries allegedly caused by exposure to hazardous sub-
stances. The added difficulty would come from "victims" having to
prove potential injury within a range of probabilities that go as low
as zero, rather than relying merely on one number (such as a risk of
one in ten).44 Scroggin welcomes the EPA's recent adoption of the
Science Advisory Board's recommendation to expressly disclose all
uncertainties and assumptions in their studies. He feels that disclo-
sure will help agencies efficiently direct their limited resources to
where they are most needed, rather than spending them on risks
that are minor or are based on dubious assumptions. 45

The lack of available, verifiable human data also makes health
risk assessments difficult. A large part of the supporting research is

40. See 42 U.S.C. § 2021(g), (h), (j) (1982).
41. See text accompanying note 10.
42. Scroggin, Low-Level Radiation: Cancer Risk Assessment and Government Regu-

lation to Protect Public Health, in LLRW REGULA'nON. supra note 1, at 162-64.
43. Id at 164-67.
44. Id. at 170.
45. Id. at 168.
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performed on animals, assuming of necessity the similarity of their
reactions to those of humans. Such research employs almost exclu-
sively large doses of radiation, applied as single doses or over a
short period of time. (Exposure to small doses over longer periods
of time would be more realistic, but has proven impractical). Scien-
tists then use linear correlation to estimate what doses are safe for
human exposure. The linear method assumes that any dose will
cause harm in proportion to that shown at high levels. Scroggin
argues that this linear assumption may unduly affect the decision
making processes, since animal research is often done with doses of
radiation "thousands of times higher than those actually encoun-
tered in the environment," and it is unknown whether a linear rela-
tionship actually exists between such high doses and the lower doses
for which the risk estimates are calculated. 46

In Chapter Twelve, Yalow clearly shows the reader how little is
known about the effects of low doses of radiation absorbed over a
significant length of time (such as would be the case with exposure
to a leaking LLRW dump facility). The average natural back-
ground radiation dose in the U.S. is about one-tenth rem per year (a
rem is a unit of absorbed energy). Studies of human-beings suggest
that there may be no discernible effect on health from doses over ten
times higher than this average background dose, and observations
of populations in high exposure areas have revealed no deleterious
health effects, even after generations have lived at the same loca-
tion.47 Yalow calculates that over a twenty-five year period, these
exposures equal the acute exposures of the Hiroshima-Nagasaki
survivors, whose whole-body dose averaged twenty-five rem.

Yalow believes that the prevalent experimental approach inaccu-
rately evaluates the effects of radiation, because it lacks random se-
lection and controls, and because not enough subjects are included
in the samples. "[he data presented simply do not have statistical
significance, and subtle sources of bias could well account for pur-
ported observed effects," she explains. 48

For example, Yalow describes one large group study with con-
trols (although perhaps not with random selection) of 36,000 hyper-
thyroid patients, 22,000 of whom were treated with radiation and
the rest with surgery. The results revealed no significant difference
in the incidence of leukemia (a common radiation affliction) be-

46. Id at 166-67.
47. Yalow, Biological Effects of Low-Level Radiation, in LLRW REGULATr[ON,

supra note 1, at 240-42.
48. Id. at 244
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tween the groups, despite whole-body doses totalling five to fifteen
rem, half of which were given within a week.49 Studies such as
these, Yalow contends, contradict the findings of other studies, such
as the one which discovered increased cancer in men exposed to less
than three rem in nuclear test explosions at the Nevada and Pacific
test sites.50 The reader may begin to suspect that radiation danger
may not be as serious as we have been led to believe: Scroggin and
Yalow argue strongly that the risks of LLRW have been overesti-
mated and that the public's concerns are basically unfounded.

Letty G. Lutzker, in Chapter Nine, goes a few steps further. He
ridicules environmentalists and others, who instead of applauding
technological progress and increased longevity, ignore these real ad-
vances and focus only on imagined dangers from radioactive and
toxic waste-like modem day Chicken Littles. He argues that can-
cer is a disease of old age, and since traditional causes of death have
been largely eliminated through medical progress, it is only natural
that proportionately more cancer deaths should occur as the popu-
lation ages.5 ' Lutzker goes so far as to accuse skeptics of actually
undermining American society. Unfortunately, Lutzker does not
discuss either low- or high-level radioactive wastes. Instead he fo-
cuses on the slim chances of nuclear catastrophes at power genera-
tors, which is irrelevant to the subject matter of this book. It seems
to this reviewer that Chapter Nine is an expendable part of Low-
Level Radioactive Waste Regulation.

Notwithstanding scientific uncertainties, the greatest problem
facing those responsible for establishing the LLRW facilities has be-
come the incredible amount of public resistance. 52 Confused by the
lack of scientific consensus, many people feel that the safest strategy
is to oppose all disposal sites. Richard J. Bord, author of Chapter
Ten, outlines two factors which increase public resistance to the es-
tablishment of disposal sites: 1) the questionable effectiveness of
waste disposal and long-term management, and 2) the anti-nuclear
stance of influential entertainment films. Incidents such as Love
Canal and Three Mile Island also feed this skepticism. 53

The 1969 National Environmental Policy Act, whose provisions
usually apply in the LLRW siting problem, mandates opportunity

49. Id. at 245.
50. Id. at 248-53.
51. Lutzker, Making the World Safe for Chicken Little. or the Risks of Risk Aversion,

in LLRW REGULATION, supra note 1, at 175-92.
52. Bord, The Low-Level Radioactive Waste Crisis: Is More Citizen Participation the

Answer?, in LLRW REGULATION, supra note 1, at 193.
53. Id. at 196-97.
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for written comment and public hearings on any federally funded
government proposal that may have significant environmental im-
pact. 4 Bord suggests that public caution increases when the public
can access more information and can understand the uncertainties
involved in waste management. He concludes that public participa-
tion has led to the current stalemate in disposal site selection. 55 Cit-
ing a Pennsylvania survey, Bord suggests that giving local citizens
monitoring and shut-down power over waste facilities, as well as
somehow guaranteeing nearby property values, may overcome the
"not in my backyard" (NIMBY) syndrome. The flip side of this
solution is, according to Bord, that it will give communities greater
ability to say "no" to the waste disposal.56

Bord feels that public participation is at odds with the nature of
the industry. Some of the proposals presented by environmental or-
ganizations (such as above-ground storage for easy monitoring) are
expensive, "id create separatP problems themselves.57 However,
some countries, such as France, have made major investments in
"safe" storage of their radioactive waste by pre-treating the waste
and building complex structures containing concrete, sand and clay
barriers intended to stop leaching from the site. Other countries,
like Germany, Switzerland and Sweden, contain their low-and in-
termediate-level waste in closed structures buried deep in the
ground or below the seabed, a practice standing in sharp contrast to
licensed U.S. shallow land burial disposal methods. Parker suggests
in Chapter Four that such methods are required before the public
will accept nuclear waste dumps. Parker also suggests that the time
and money otherwise spent on obtaining public approval outweigh
the costs of the more socially acceptable solutions which require
extensive treatment and deep burial.58

Bord, however, questions the effectiveness of the European mod-
els and whether the implementation of sophisticated technology will
solve any problem in the United States. He argues that the public
will be distrustful of any form of storage no matter what technology
is used. He suggests that since the states seem unable to solve the
dilemma and since strengthened public power is likely to continue
the stalemate, the federal government may have to assume responsi-
bility for the siting and development of storage facilities for LLRW.

54. 42 U.S.C. § 4321 (1982).
55. Bord, supra note 52, at 200-01.
56. Id at 204-09.
57. Id at 210.
58. Parker, supra note 6, at 100-05.
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The federal government may have to use its eminent domain powers
and it may have to implement expensive, stringent controls for
"safe" disposal in order to get the job done.59

So where does this combination of scientific uncertainties, politics
and public opposition leave us? According to Low-Level Radioac-
tive Waste Regulation, not any closer to a solution within the
LLRWIPA and the 1985 amendments. However, government, pub-
lic and industry efforts have produced some positive results: new
approaches to reducing the carcinogenity and the volume of LLRW
have been developed, and alternative ways of storing waste long-
term are evolving. Without the staunch opposition by state politi-
cians and their constituents, these developments might not have oc-
curred as quickly.

The authors of this book do not write from an environmentalist's
perspective, but they do give the reader valuable insights into the
complexities of low-level waste disposal, and the obvious flaws in
attempting to formulate policy based on incomplete research. The
book also forces one at least to question deeply entrenched assump-
tions about the dangers of radiation. Whether or not one agrees
with all of its contributors' conclusions, Low-Level Radioactive
Waste Regulation makes for valuable reading.

Anna H. Waendelin0

59. Bord, supra note 52, at 209-I 1.
* J.D. 1990, University of California, Los Angeles; B.A. 1987, California State Uni.

versity, Los Angeles.
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POLLUTION CONTROL IN CANADA: THE REGULATORY AP-

PROACH IN THE 1980s, Kernaghan Webb. Ottawa, Ontario, Can-
ada: Law Reform Commission of Canada, 1988. Pp. 91. Free
upon request from the Law Reform Commission of Canada.

The question of how a government should control pollution and
other environmental hazards remains unanswered everywhere in
the world. Canada, like the United States, is tackling its share of
environmental problems. Canada is also similar to the United
States in that it has local and federal legislative and court systems.I
Both the federal government and the provinces, and even many
counties and municipalities, create their own environmental
legislation.

In 1987, the Law Reform Commission of Canada2 proposed a
recodification of the Criminal Code.3 In its report, the Commission
suggested that a new crime be added to the Criminal Code: the
crime of "Disastrous Damage to the Environment." 4 The proposed
statute declares that "[e]veryone commits a crime who recklessly
causes disastrous damage to the environment." 5

In the discussion of its proposal, the Commission noted that a
minority on the Commission opposed this type of legislation, and
that a study paper outlining the minority view was forthcoming. 6

In the resulting study paper, Pollution Control in Canada: The
Regulatory Approach in the 1980S,7 author Kernaghan Webb re-
sponds to the Commission's recommendations and argues that any
additions to the current criminal law are unnecessary and unwise.8

In addition, Webb discusses the development and growth of the reg-
ulatory model for pollution control in Canada. His book is inform-
ative and helps the reader understand the difficulties inherent in

1. For a detailed discussion of the Canadian legal system, see LAW REFORm
COMM'N OF CANADA, CANADA'S SYSTEMt OF JUSTICE (rev. ed. 1988).

2. A governmental commission similar to the American Law Institute.
3. LAW REFORM COMM'N OF CANADA, REPORT No. 31, RECODIFYING CRIMINAL

LAW (1987) [hereinafter REPORT No. 31]. REPORT No. 31 was actually a revised and
enlarged edition of a previous report, tabled in Parliament in 1986 pending revision.
Id at 1.

4. Id. at 93-97.
5. Id. at 93.
6. Id. at 94.
7. K. WEBB, POLLUTION CONTROL IN CANADA: THE REGULATORY APPROACH

IN THE 1980s (1988) (study paper prepared for the Law Reform Comm'n of Canada).
8. Id. at 71.
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creating environmental legislation. His analysis offers an original
perspective on the Law Reform Commission's proposals, as well as
suggestions on the general structure of pollution control laws.
Thus, although the focus of the analysis is on Canadian laws and
issues, Pollution Control in Canada is useful for study in the United
States or in other developed countries with similar environmental
problems.

The introduction and first chapter provide a brief discussion of
the public's increasing awareness of environmental issues from the
early 1960s to the 1980s. Webb also discusses the government's re-
sponse to increased public participation, both on the federal and
provincial levels. The early sections of the book provide a useful
background into the history of the environmental movement in
Canada and the specific goals and policies that movement favored,
thus preparing the reader to consider the specific policy questions to
follow.

The discussion in Chapter Two is a major part of the paper's ar-
gument. In that chapter, Webb describes how the Canadian gov-
ernment's past implementation of pollution policies resulted in an
extensive regulatory structure in place by the mid-1970s on both the
federal and provincial levels.9 In discussing the problems and mis-
conceptions created by that regulatory structure, Webb argues that
the problem lies not in a lack of legislation, but rather in the govern-
ment's failure to achieve the goals of existing laws. 10

After reviewing the legislative structure, Webb discusses the Ca-
nadian judiciary's response to the problem of controlling pollution.
Included in this analysis is a discussion of the seminal case The
Queen v. Sault Ste. Marie.II The central issue in that case involved
the requisite state of mind for conviction of pollution control statute
violations.12 The court first reviewed the history of the differences
between the common law mens rea requirements for "public wel-
fare" crimes and for traditional criminal offenses such as murder or

9. Id at 17.
10. Id at 18-32.
11. 2 S.C.R. 1299 (1978).
12. The defendant city of Sault Ste. Marie, Ontario, was charged with a violation of

Section 32(1) of The Ontario Water Resources Act. The Act states:
[e]very municipality or person that discharges or deposits, or causes, or permits the
discharge or deposit of any material of any kind into any water... that may impair
the quality of water, is guilty of a an offence and, on summary conviction, is liable on
first conviction to a fine of not more than $5,000 and on each subsequent conviction to
a fine of not more than $10,000, or to imprisonment for a term of not more than one
year, or both fine and imprisonment.

ONT. REV. STAT. ch. 332, § 32(1) (1970) (emphasis added). The law has since been
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robbery.' 3 It then recognized three different levels of mens rea that

might be used to convict a defendant of a crime. ' 4 The case is criti-
cal because it did not hold the defendant to absolute liability, as the
prosecution urged. Instead, the court adopted the "intermediate"
level of mens rea, that of strict liability, for "public welfare" of-
fenses against the environment. Strict liability, unlike absolute lia-
bility, allows the use of a "due diligence" defense.15

After his thorough discussion of Sault Ste Marie, Webb next de-
scribes the enforcement of the criminal and civil pollution control
laws. Typically, enforcement involves negotiations backed up with
the threat of adjudicatory enforcement actions.' 6 One major prob-
lem since Sault Ste. Marie is that defendants have successfully used
claims of "abuse of process" to defend against governmental ac-
tions, because the government has not used adjudication consist-

ently in its pollution cases.' 7 Because of the important role courts

amended to remove municipalities from the definition of potential defendants. See OT.

REv. STAT. ch. 361, § 32(2) (1980).
Because the statute does not mention any mens rea requirements, the court had to

decide if the statute intended to impose common law levels of mens rea, or absolute
liability. (The "strict liability" standard, which allows a defendant to assert some de-
fenses, had not yet been recognized.) The absolute liability standard allows no defenses
and does not require the prosecution to show knowledge.

13. See 2 S.C.R. at 1309.
14. Prior to Sault Ste. Marie there had been a debate concerning the proper standard

of liability for "public welfare" offenses. Two levels of mens rea existed: absolute liabil-
ity (no need to prove any mental state), and criminal (need to prove knowledge or
"guilty mind"). The Sault Ste. Marie court recognized a new standard: strict liability.
Since a defendant may assert a few very limited defenses (such as "due diligence") to
avoid strict liability, the Court held that the possibility exists that a defendant to a strict
liability crime can avoid conviction. K. WEBB, supra note 7, at 34-36.

15. A court will rarely allow the "due diligence" defense. "Due diligence" is avail-
able when the defendant took every step that a reasonable person would have taken to
avoid the pollution. For a more comprehensive discussion of Sault Ste. Marie and its
ramifications for both "true" criminal law and such bodies of public welfare law as
environmental law, see Hutchison, Sault Ste. Marie, Mens Rea and the Halfway House"
Public Welfare Offenses Get a Home of Their Own, 17 Osgoode Hall LJ. 415 (1979) and
Reid, Regina v. Sault Ste. Marie, A Comment, 28 U.N.B. L.J. 205 (1979).

The Clean Air Act, 42 U.S.C. §§ 7401-7642 (1982 & Supp. 1989), is an American
statute with criminal provisions similar to those of the Ontario Water Resources Act.
However, one must "knowingly violate" a provision of the Clean Air Act to incur pen-

alties. See 42 U.S.C. § 7413(c)(1)(A). This level of mens rea is much more burdensome
for the prosecution than the strict liability in Sault Ste. Marie. See I F. GRAD. TREA-
TISE ON ENVIRONMENTAL LAW 2-329 to 330, for a more comprehensive discussion of
the Clean Air Act's policies and criminal provisions.

16. K. WEBB, supra note 7, at 46-49.
17. Cases go to the adjudication stage only when the negotiations between the gov-

ernmental regulators and the defendant break down, because the regulators usually try
to resolve any conflict before bringing the case to trial. Once a case is brought to trial,
however, the abuse of process defense has been used successfully. See. eg., Re Abitibi
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play in enforcing the government's pollution regulations in Canada,
the "abuse of process" defense presents a serious obstacle to govern-
ment enforcement.

Webb points out, however, that the use of this defense has had
the beneficial effect of forcing the regulators to tighten up the ad-
ministrative process, resulting in "greater care in who negotiates
with polluters, in what is said.., and how it is said."' Webb's
argument is well taken. Nevertheless, it seems that until the "tight-
ening up" is completed, the government is at a disadvantage-the
efficacy of enforcement is threatened unduly by the availability of
the "abuse of process" defense. Of course, forcing the regulators to
"tighten up" their practice is quite desirable in the long term for the
control of pollution in Canada.

From this discussion of the Canadian government's current pol-
lution control problems, Webb shifts in Chapter Three to a discus-
sion of Canadian attitudes towards pollution control, analyzing
various groups' views of the pollution problem.19 He first charts the
legal trends in the area of public participation.20 It is in this area
that Webb is most hopeful about the future of conservationist ef-
forts. He cites growing and noticeable public participation in, and
support of, environmental protection laws. He finds it promising
that legislation is being enacted, and that the public is now attack-
ing polluters in court. The 1987 Manitoba Environment Act 21 is a
good example of these trends. Webb notes that the Act has some
especially encouraging language in its objectives section:

[T]he aims and objectives of the department are to protect the quality
of the environment and health of present and future generations of
Manitobans and to provide the opportunity for all citizens to exercise
influence over the quality of their living environment. 22

After discussing the public's role in the growth of environmental
legislation, Webb analyzes the changing attitudes of other entities.
On both the local and national levels, for example, the government
has become aware of the need for pollution control and enforce-

Paper Co. Ltd and the Queen, 24 O.R. 742 (1979); Regina v. Johns-Manville Canada,
Inc., 9 E.L.R. 137 (Ont. Prov. Ct. 1980).

18. K. WEBB, supra note 7, at 49.
19. Id. at 55.
20. Id. at 55-59.
21. Manitoba Environment Act, MAN. REV. STAT. ch. 26 (1987).
22. Id ch. 26(2)(1); see also similar language in the Canadian Environmental Pro-

tection Act, 1988 Can. St~t. ch. 22.
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ment.23 Attitudes in the business community have also changed.
While business interests have not wholeheartedly approved of con-
servation measures, "[t]he wholesale opposition which might have
been characteristic of earlier years is uncommon. If nothing else,
the rhetoric has certainly improved." 24 The concern about a clean
and safe environment in Canada now exhibited by all parties (the
public, government and business), Webb concludes, may result in
some real environmental progress.

Beginning in Chapter Four, Webb develops the main thesis of his
paper. He argues that the Commission's proposed "crime against
the environment" is misguided. 25 Webb finds neither a justifiable
need for a new criminal offense nor a strong showing that the new
offense will not detract from current enforcement efforts.26 Webb
believes that there is an adequate framework within the existing Ca-
nadian criminal law to deal with the particularly egregious of-
fenses27 that the proposed law hopes to reach. 28

Webb's point is fairly convincing; this statute may not provide
the answer. A body of well-developed legislation for the regulation
of pollution already exists. 29 Webb feels that the government regu-
lators must enforce existing laws to their fullest extentA He asserts
that the Commission's proposal misses the point: pollution can best
be controlled by a stronger administrative agency able to select be-
tween strong prosecutory and negotiation tools. He feels that there
is no need for new criminal sanctions, but rather a need for some

23. The Manitoba Environment Protection Act provides only one example of the
governmental role in the fight against pollution. See K. WEBB, supra note 7, at 61-67.

24. Id. at 68.
25. See supra notes 11-12 and accompanying text.
26. K. WEBB, supra note 7, at 76.
27. Examples of such conduct include those polluters who consistently treat the fines

that the government imposes as simply a cost of doing business. Another group of
"heinous" violators practice "midnight dumping," the "intentional clandestine disposal
of toxic or noxious wastes in an unauthorized manner that damages the environment."
Id.

28. According to the official comments to the Commission's proposed crime, the
commissioners feel that the new criminal law is necessary because of the "need to use
criminal law to underline the value of respect for the environment itself and stigmatize
behaviour causing disastrous damage with long-term loss of natural resources.- RE-
PORT No. 31, supra note 3, at 93.

29. Webb points to existing provisions in the Criminal Code, including: subsection
202(1) (criminal negligence); subsection 176(2) (common nuisance); and subsection 387
(criminal mischief). Webb also points to the Oil and Gas Production and Conservation
Act, R.S.C. chs. 0-4 (1970), which prescribes criminal penalties for those who cause or
permit oil and gas spills. K. WEBB, supra note 7, at 73.76.

30. See supra notes 11-12 and accompanying text; see also K. WEBB, supra note 7. at
76.
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civil sanctions with real teeth, so that the agency could negotiate
with polluters from a position of power. Any statutory additions
should be made with the greatest of care, and only if truly needed.

The paper concludes by examining a scholarly remark made in
the early 1970s about then-existing federal regulations31 and analyz-
ing whether the remark's promise has been achieved in the late
1980s. Webb feels that many environmental goals are on their way
to being accomplished as the public, the legislatures, and the courts
all work to gain a deeper understanding of difficult problems. 32

However, he feels that statutes creating new crimes must be scruti-
nized closely to ensure that they really attack the perceived
problems and comport with the regulatory structure for controlling
pollution.

In addition to these conclusions, Webb makes some recommen-
dations for action and study.33 He recommends refining the ex-
isting regulatory regime to make it more effective. His research
proposals include: a study comparing the current legislative models
that are used to combat pollution; a study of the actual methods of
enforcement of pollution control legislation across Canada; an em-
pirical study of the effects of the Commission's proposed legislation
and its enforcement practice; and further study into the use and
feasibility of increased sanctions in regulating pollution.34

In addition to providing the "minority" viewpoint on a important
environmental proposal, Pollution Control in Canada offers a con-
cise survey of current Canadian pollution control legislation. This
study paper would enhance any society's debate on the most effec-
tive means to control pollution.

John K Rubiner*

31. The comment was made by Professor C. G. Morley of the University of
Manitoba:

If the problems were correctly perceived, if the policy was correctly conceived, if the
legislation was properly drafted, if the regulations are intelligently developed, if the
laws are effectively administered and enforced and if Canadians care enough, we will
cope with many of our pollution problems.

K. WEBB, supra note 7, at 77, citing Morley, Pollution as a Crime: The Federal Re-
sponse, 5 MAN. L.J. 297, 311 (1973).

32. Id. at 79-80.
33. Id. at 81-84.
34. Id. at 83.
* J.D. 1990, University of California, Los Angeles; B.S. 1987, University of Illinois,

Urbana-Champaign.


