v. 3

a Report to the
G RASSROOTS RECYCLING NETWORK
from the
C ENTER for a COMPETITIVE
W ASTE INDUSTRY

DAY of

RECKO NING
Protecting California Taxpayers
from the Looming Landfill Crisis

December 2 0 0 4

© Cop yrig ht 2 00 4 by th e Cente r fo r a Com petitive W aste Industry
A PART OF THE N E W F O U N D L A N D S GROUP
A ll rig hts re se rve d .

N o pa rt of this rep ort m ay b e rep roduc ed , by a ny proce ss or tec hnique , w ithout the
w ritte n p e rm ission of the Ce nte r, e xc ep t for short e xc erp ts tha t a re attrib ute d .

Cover photo is of the catastrophic collapse of the Rumpke landfill, near
Cincinnati, in 1996. The photograph is by Cheryl Allen of the
Ohio DNR, and is reprinted with her permission.

“Delayed closure of insolvent S&Ls greatly compounded FSLIC's losses by
postponing the burial of already dead S&Ls. Mid-1983 would have been the optimum
time to close hopelessly insolvent S&Ls. Instead, Congress chose to put off the eventual
day of reckoning, which only compounded the problem.”
Bert Ely in the “Savings and Loan Crisis”
from the Concise Encyclopedia of Economics

4 THE C E N T E R

FOR A C O M P E T I T I V E
WASTE INDUSTRYo

December 6, 2004
Ms. Resa Dimino, Board Chairperson
Grassroots Recycling Network
210 N. Basset Street
Madison, Wisconsin 53703
Dear Ms. Dimino:
The Center for a Competitive Waste Industry is pleased to provide you with the report that you
commissioned for the California Integrated Waste Management Board evaluating the adequacy of landfill
financial assurance, Day of Reckoning – Protecting California Taxpayers from the Looming Landfill
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Executive
Summary

his report is in response to the request
by the Integrated Waste Management
Board for public comment on how long the
landfill 30 year post-closure period and financial
assurance should extend and which assurance mechanisms should be favored.

We explain why, instead of tinkering around the edges in this way, the urgent need
now is to completely overhaul California’s financial assurance regulations for privately
owned landfills. For municipalities that own landfills, the need for fundamental reform is
less pressing because, when the future problems arise, they will presumably be around to
respond and have the capability to tax.
Essentially, everyone has been focusing on the wrong questions, whether it be
lengthening the period of care or tightening the mechanisms for showing assurance to pay
for what has been called care.
In fact, there is no extended post-closure period that would protect the
environment, because long term care only serves to prolong isolation of the waste load
from infiltration by rain and runoff for a while. Since the decomposition that produces
leachate and landfill gas only proceeds when water is present, and since it is only a matter
of time after post-closure care ends and before the untended cover degrades, the
instigation of major uncontrolled releases is just temporarily kept at bay. But that surcease
will last only so long as the cover is maintained – no matter how long that time is
extended. Then, whenever care finally stops, the latent hazards will reassert themselves.
Furthermore, while indeed some of the mechanisms are grossly inadequate to
provide assurance, the job of reforming them, while necessary at some level, completely
obscures the real point. That is the magnitude of the risks at major sites could be in the
order of one hundred times greater than contemplated in the current regulations. Tallying
the costs at all the sites together, the final price tag for the state of California to clean up
today’s landfills may be in the order of $26.4 billion.
Because of that, and because the risks of future corrective actions and third party
injuries are not only great, but also probabilistic and highly variable in their occurrence,
most of the current mechanisms, which attempt to provide assurance for minor,
predictable and periodic maintenance costs, are essentially useless when viewed against
that wider pallet.
Protecting California Taxpayers from the Looming Landfill Crisis
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Only insurance coverage for major risks that extends beyond the end of postclosure holds the promise to meet the challenge. Also, that coverage must be sufficient to
truly remediate the site so that it no longer is a threat to the environment, rather than the
merely palliative measures. That is all most Superfund efforts are limited to.
In addition, significant changes are needed in the existing assurance structures for
the routine maintenance that is intended to be covered. One of the mechanisms does not,
in fact, add any real assurance as do third-party and trust instruments. That is the socalled financial means test that rests assurance on the corporation’s own balance sheet,
which is, in essence, no more than a 50 year IOU.
Also, trust funds and third party instruments should be adapted to provide
assurance for care in perpetuity, because maintenance will be required for many years, or
decades, beyond the defined 30 years of post-closure.
Less critical but of importance, trusts would be stronger were the payments into
the fund front-ended, and the third party mechanisms would be enhanced were the state’s
right to collect made automatic in the event the policy is canceled.
Alternative recommendations put forward in a waste industry report, in which the
post-closure period is ended when certain tests find that leachate and gas releases are
below levels of concern, are flawed. Even if the observed discharges at the end of postclosure is within limits, the real problem lies out beyond the end of that period.
The Board is urged to act decisively and with all deliberate speed, because the
State is the middle of a financial crisis and the short time remaining to rectify the rule’s
flaws is rapidly passing. Failure to utilize the market place by insuring against these
enormous risks in order to overcome the inherent limitations of regulations will almost
certainly short circuit the State’s progress on its painful path to fiscal recovery.
L
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Introduction

he Coalition to Protect
States from Long-Term
Landfill Liabilities presents this analysis and recommendations in response to the
question asked by the California Integrated Waste Management Board. That
question, which recapitulates the way we have all looked at this issue in the past,
is how long the post-closure period and financial assurance for municipal solid
waste landfills should last.

As we delved into the matter, we found that this manner of parsing the issue fails
to grapple with the inherent failing of today’s liner-based landfills. For that reason, we
have taken the liberty of rearranging our response to provide an answer that, we believe,
will better help the Board understand the deeper issues. What we learned from our top-tobottom review is that there is a need to devise an entirely new assurance mechanism that
can grapple with major site failures, which are probabilistic in their occurrence and will
probably arise after whatever post-closure period is specified.
What follows is divided into four sections. In the first, we look back in time to the
period when EPA’s federal landfill regulations were first developed to demonstrate why
asking for advice on revising the length of the post-closure is the wrong question.
See page 5
In the second, we show where California’s current financial assurance rules are
inadequate to protect the state from billions of dollars in liabilities.
See page 37
In the third, our recommendations are provided to stave off a financial crisis for
the state.
See page 89
Lastly, the proposal by the waste industry is evaluated and shown to have no
probative value for regulatory purposes.
See page 117
We stand ready to further assist the Board in any way we can to help insure that
California, its municipalities and other states, are protected from the responsibility for the
massive long-term landfill liabilities.
L
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The Wrong
Question
Chapter I

T

he major question put by the
California Integrated Waste
Management Board’s notice is how
long the post-closure period ought to
be extended.

Landfills are more likely to fail after the 30
year post-closure ends, and therefore there
is no period that can be adequate.

Currently, of course, the defined post-closure period in California, during which
financial assurance is required, is 30 years, recapitulating the length of time specified by
federal rule. Before turning to the reasons
Fallacious Basis for 30-Year Rule
why any length of time, nonetheless 30
years, is unsupportable, the SIDEBAR
Before the current generation of dry tomb landfills,
provides a short trip back in time to the
with liners and gas and liquids removal systems, there
were sanitary landfills that, before W W II, began
derivation of the three decade time frame.1
replacing open dumps. Sanitary landfills were limited to
covering each day’s wastes with a soil cover to
discourage vermin and other disease vectors and to
reduce odors, followed by a few feet of permeable soil on
top when the site closed.
But, nothing was done to prevent infiltration of rainfall
so that the groundwater and air would not be polluted by
the hazardous gases and leachate produced when that
moisture causes the garbage to rot. For this reason, the
trash in that saturated environm ent very quickly
underwent rapid fermentation – something which does not
occur in dry tomb designs with their elaborate barriers that
keep the site dry for a time until the liners degrade.
In these sanitary landfills – which have nothing to do
with today’s dry tomb sites where the waste is kept dry,
albeit only until the barriers degrade after 30 years –
people observed that fermentation dwindled after about
20 to 50 years. From that experience that is inapplicable
to today’s facilities, 30 years was incorrectly selected as
the time that a dry tomb site would be largely stabilized.

That history illuminates the
misapplication of key facts and the lack of
technical grounding for this, as with so much
else, in today’s landfill regulations. Indeed,
a decade later, EPA officials interviewed by
its Inspector General finally conceded “that
the 30-year time frame was not based on
specific scientific criteria or research
studies.”2
But, apart from the fallacious basis
for pegging post-closure care at 30 years –
with its inference that no problems can arise
after that time – the focus on how long the
post-closure period should be extended fails
to confront the real question.

1

G. Fred Lee and Anne Jones-Lee, Municipal Landfill Post-Closure Care Funding: The ‘30-Year Post
Closure Care’ Myth (Monograph 1992), at p. 4.

2

U.S. Environmental Protection Agency Inspector General, RCRA: RCRA Financial Assurance for Closure
and Post-Closure (No. 2001-P-007, March 28 , 2001), at p. 31 (emphasis added).

Protecting California Taxpayers from the Looming Landfill Crisis
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To grasp the key issues that have lain beneath the surface, the profound
implications of the staff’s presentation to the Board in November of 2003 that opened this
proceeding need to be incorporated into the
Staff Post-Closure Maintenance Slide No. 8
answer to the question the Agency has
asked.3
Staff’s Slide No. 8 from its
presentation to the Board (reproduced in the
graphic along side) presciently shows that
“containment failure” can occur after the
post-closure period ends. More recently, the
Staff later amplified its views in its most
recent report to the Board:
“However, the initial term of 30
years for P[ost] C[losure]
M[aintenance] is unlikely to resolve
all the environmental issues related to
a closed landfill in California. Since
Subtitle D was promulgated, research shows that certain wastes in some
landfills stabilize in a short period of time and that, at those landfills, the
potential to impact the environment may only last for a short portion of the
conventional 30-year PCM period. On the other hand, some landfills may
remain a threat to the environment for longer than 30 years. For example,
stakeholders have reported to Board staff that landfill gas control systems
have had to be installed at landfills that had not operated for up to 60 years.
Dry tomb landfills (favored by Subtitle D and 27 CCR) indefinitely
suspend and/or retard the decomposition process such that a breach in
containment (e.g. extreme climate or earthquake event or inappropriate
land use, or simply failure of equipment or containment barriers) could
trigger uncontrolled production and release of landfill gas and leachate, and
public contact with waste. The state of the science thus indicates that
municipal solid waste landfills will in many cases pose a significant threat
to the environment well beyond the conventional 30-year PCM period.” 4

Page 6

3

Staff Post-Closure Maintenance Presentation to CIWMB Permit and Enforcement Committee (November
3, 2003), Power Point Slide No. 18.

4

CIWMB, Discussion Paper Regarding Postclosure Maintenance Beyond the Initial 30 Years and Financial
A s s u ran ce D em on s tration s (D ecember 6, 2004) (empha sis a dded). O n-line at :
http://www.ciwmb.ca.gov/Agendas/agenda.asp?RecID=1015&Year=2004&Comm=PEN&Month=12.
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What this implies is that the overarching problem arises after financial assurance
has ended and jurisdiction for post-closure care has largely lapsed – and please note the
irony in this statement – that is the case no matter how long care is extended. That creates
a profound impediment to constructing a workable system of protecting taxpayers from
long-term landfill liabilities.5
...no matter how long the
period of care is extended, it
Because of this inherent fallacy, the answer to
will be insufficient...assurance
the Board’s question is regardless of how long the
must run longer than the
period of care is prolonged, it will be insufficient. To
period of care
work, assurance to provide funds after care ends,
which is when the problems are most likely to arise,
must run longer than the period of care. Although an assertion that later problems will be
worse than earlier ones may appear counter-intuitive at first blush, this ought not be
considered controversial. As will be documented later, the EPA, the Inspector General,
other states and the leading engineers in the landfill industry also acknowledge the
essential point that the failures of greatest concern are most likely to arise after the postclosure period is over and care ends.6
Therefore, in order to address the underlying issues, we need to look beyond those
elaborate engineered systems and the artificial time constructs surrounding them. That is
why the Board’s question needs to be restated if the State of California and its
municipalities are to protect themselves from the enormous long-term landfill liabilities.
For there are billions of dollars in liability for cleaning up and compensating damages at
many of the 279 open and 116 closed Class III landfills that will inevitably be abandoned
by their owners, most likely before their containment fails.
After laying out the factual basis for this quandary in this section, and explaining
the inherent limitations of current assurance mechanisms in the next,7 the section that
follows puts forward a solution that extends current assurance mechanisms to meet these
widely unrecognized challenges.8

5

The distinction between the time that financial assurance is provided and that over which legal liability
attaches is critical to understand. Although the regulations in California purport to impose liability in
perpetuity, without the funds to pay for future problems, there would be no practical way to enforce the rule.

6

See pages 11 and 18ff.

7

See page 37.

8

See page 89.
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The Fallacy of Subtitle D Rules
The statement that long term liabilities could run into the tens of billions of dollars
may sound like groundless rhetoric to those schooled on repeated claims that modern
landfills are state-of-the-art facilities guaranteed to protect the environment. But, although
once only the province of environmental, not landfill, experts, a new widely shared
consensus of the two disciplines is emerging. Today, both join in the conclusion that, in
fact, the very foundations and latticework of
the Subtitle D rules are fatally flawed.
...the very foundations and
latticework of the Subtitle D rules
Claims that the Subtitle D rules
are fatally flawed.
would protect the environment have never
been erected on technical facts, but rather were only girded by political expediency. In
order to understand why this is the case, please permit a slight detour to the origins that
led to the current landfill designs and the infirmities that followed. Those designs just
delayed and did not prevent pollution, as a recounting of the regulation’s history shows.

History of Limitations of Current Rule
Our household and commercial garbage includes major volumes of decomposable
matter, such as unrecycled paper, food scraps and uncomposted yard trimmings, which
EPA estimates to be about two-thirds of the landfilled
waste stream, as shown in FIGURE 2.9
These things that rot are the source of much of
the problem of safely managing wastes in the ground.
For after trash is discarded in a landfill, the conditions
are created in which micro-organisms grow and sustain
decomposition of the organic fraction. That process
keeps the site biologically active producing effluents
and emissions that are a significant challenge to
control.10
FIGURE 2
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Along with the microbes, which are always a
part of garbage, and heat, the critical limiting condition
for bioactivity is moisture. Some moisture is entrained in the incoming waste, but is soon
largely consumed. That leaves precipitation, which enters the site freely before it is
capped, as the chief contributor of moisture in non-arid areas. Afterwards, rain and runoff

9

Environmental Protection Agency, Characterization of Municipal Solid Waste in the U.S.: 2001 Update,
TABLE 3, at p. 36.

10

George Tchobanoglous, et al., Integrated Solid Waste Management (McGraw-Hill, 1993), at p. 369.
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only infiltrates in very minor amounts through defects in manufacture or installation of the
cover. But later, major volumes will percolate through breaches that are inevitable with
the passage of time, at least for all those who do not consider the idea of perpetual care to
be realistic.11
When liquids continue to be present – or when precipitation later reenters the site
– leachate is formed that drains out of the waste load, carrying with it toxic substances
such as vinyl chloride, benzene and toluene which are ubiquitous in household and
commercial trash. There, at the bottom of the landfill, the dangerous effluent is poised to
leak through any breaches in the liner into the underlying water table, which all too often
connects to our drinking water supplies.12
Obviously, if hazardous leachate forms, it must be isolated before it reaches our
drinking water supplies in order to protect public health and the environment. That is what
Congress intended to require in the Hazardous and Solid Waste Amendments of 1984
(HSWA) when it enacted comprehensive amendments to the original Resource
Conservation and Recovery Act (RCRA) of 1975, and which govern federal waste policy
today.13
Note that, as amended, RCRA set a particularly high standard for environmental
protection, one that was not significantly undercut, as is the Clean Air Act Amendments
(CAAA), by competing demands to diminish the environmental protections in order to
give greater recognition to cost considerations. RCRA mandated the federal rules creating
minimum standards for the states were supposed to insure that “at a minimum ... there is
no reasonable probability of adverse effects on health or the environment from disposal
of solid waste.”14

11

William Robinson, The Solid Waste Handbook: A Practical Guide (John Wiley & Sons, 1986), at p. 286.

12

Lan ier Hickman, Jr. Principles of Integrated Solid Waste Management (Amer. Academy of Env. Eng. 19,
99) at pp. 411-412. Also, methane gas is generated, in addition to leachate, in the anaerobic, or oxygen
starved, conditions deep inside landfills that carries moisture entrained in the trash or is infiltrated with
rainfall or runoff. Methane transports many of those volatile organic compounds into the atmosphere, and,
by itself, the gas is also a greenhouse gas with 21 times the warming potential of CO 2 . This is a matter of
equal importance, but is not dealt with here only to keep the length of this report manageable.

13

42 U.S.C. §§6901-6992.

14

42 U.S.C §6944(a) (italics added).

Protecting California Taxpayers from the Looming Landfill Crisis
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To achieve these objectives, EPA proposed regulations in 1988, and promulgated
them in 1991, based upon principles of isolating the dangerous waste load. The rule’s
effectiveness depends upon the
practical feasibility of perpetual care.15
Along with piping and pumps to
extract liquids and gas, the rules
required composite liners on the top,
bottom and sides of landfills in order to
keep precipitation from entering into
and the leachate from leaking out of the
facility.16 It further provided for postclosure care, requiring the landfill
Schem atic drawing of barrier system s in m odern landfill
C redit: U niversity of M ichigan
owner to be responsible for maintaining
17
the site for 30 years after it is closed.
The rule did not, on the other hand, give consideration to preventing leachate and
gas from forming in the first place by banning organics from land disposal — similar to
what it did by banning large volume hazardous wastes in 1991,18 and more directly what
Europe wound up moving toward by ordering dramatic reductions of organics in landfills
beginning in 1999.19
EPA’s regulations were said to “entomb” the waste, isolating it from the
environment in perpetuity.20 However, on examination that was probably one of the worst
strategies to have deployed because no barrier
[Entombment] was probably one of
structures constructed by man or woman last
the worst strategies because no
forever, and the very idea of perpetual care by
barrier structures last forever, and the
human institutions in some sort of garbage
very idea of perpetual care by human
priesthood is dubious at best.
institutions is dubious at best

15

56 FEDERAL R EGISTER 50978 (October 9, 1991).

16

40 CFR §258.40. As noted above, there are a parallel set of concerns with regard to uncontrolled landfill
gas emissions in 40 C.F.R. PART 60 S UB PART WWW. They are omitted in the interest of brevity, not
because they are less important. Adding gas collection would more than double the length of this report.

17

40 C.F.R. §258.51.

18

40 C.F.R. §258.20.

19

European Community, C OUNCIL D IRECTIVE 1993/31EC (April 26, 1999), at Art. 5, ¶1 and ¶2. More later
on page 32.

20

42 U.S.C. §§6901-6992 and 40 C.F.R §258.40. California P.R.C. §43020 and 27 C.R.R. §17406.
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As EPA’s technical staff repeatedly warned in the decade of the 1980’s leading up
to the promulgation of Subtitle D in 1991, even composite liners “will ultimately fail”
within decades after the agency’s post-closure care requirements have expired,21 “and
when they do, “leachate will migrate out of the facility.”22 Yet, the EPA staff recognized,
the duration of a landfill’s hazardous loadings that needs to be isolated may be “many
thousands of years,”23 long after the time when discharges will occur.
What we have actually accomplished with liner systems is only to postpone – not
prevent – pollution, and to possibly the very worst time, when the responsible parties have
left the scene, the assurance funds have
expired, the remediation systems are no longer
...liner systems only postpone – and
functional, the costs to correct the problem are
do not prevent – pollution, and to
substantially greater than would have been
possibly the very worst time
required to prevent them, and the states, cities
and taxpayers are left with the multi-billion
dollar costs of cleaning it all up. Then, decomposition will resume as infiltration reignites
a whole second wave of leachate and gas generation. But, now that will be happening at
the very time when the active and passive barriers and capture systems have been breached
or fallen into disrepair, as well as at a time when monitoring is no longer ongoing and
maintenance will not occur until a gross exhibition of environmental impact attracts
attention.
Recent anecdotal studies, while not rigorous, provide some suggestion of just how
brief a reprieve liners really provide. A survey conducted in 2001 by the EPA’s Inspector
General found that landfill covers began experiencing demonstrable failures before the
nominal post-closure period had expired. After cover failure, rainfall will begin to reinfiltrate the waste load making it dangerously biologically active all over again.24
21

53 FEDERAL R EGISTER . 168, at pp. 33344-33345 (August 30, 1988).

22

46 FEDERAL R EGISTER 11128-11129 (February 5, 1981). Similar: “A liner is a barrier technology that
prevents or greatly restricts migration of liquids into the ground. No liner, however, can keep all liquids out
of the ground for all time. Eventually liners will either degrade, tear, or crack and will allow liquids to
migrate out of the unit. Some have argued that liners are devices that provide a perpetual seal against any
migration from a waste management unit. EPA has concluded that the more reasonable assumption, based
on what is known about the pressures placed on liners over time, is that any liner will begin to leak
eventually.” FEDERAL R EGISTER (July 26, 1982), at pp. 32284-32285.

23

46 FEDERAL R EGISTER 28314-28328 (May 26, 1981). See, also, Commission of the European Community,
Management and Composition of Leachate from Landfills: Final Report (1994), at p. 7, TABLE 1.2. H.
Belevi and P. Baccini, “Long Term Behavior of Municipal Solid Waste Landfills,” Waste Management and
Research (1989), at p. 43. Peter Flyhammar, The Release of Heavy Metals in Stabilized MSW by Oxidation
(Swedish Department of Water Resources, Nov ‘99), at p. 20 TABLE 10.

24

Office of the Inspector General, RCRA Financial Assurance for Closure and Post-Closure (2001-P-007)
(March 30, 2001), at pp.33-34. On-line at: http://www.epa.gov/oigearth/audit/list301/finalreport330.pdf.
(continued...)
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Even if we momentarily put out of mind what happens after the end of postclosure, the maintenance of the cover during that period is not a simple matter. Patching
small tears in those thin, one-sixteenth inch plastic liners before they propagate into big
ones is not easy. Nor, for that matter, is finding breaks buried and hidden under the
vegetation and several feet of dirt that tops the cover to stabilize the site from erosion.25 In
any event, repairs are never as effective as the original installation, even with the best of
intentions. When the end is in sight for a private operator’s legal liability at a site that has
not produced revenues in years, those intentions may not always be the very best.
If the monitoring systems were really able to provide sufficient advance notice of
liner failure to avert major damage while the landfill owner was still on the scene, there
might be some cold comfort in procrastinating further. However, that last avenue for
justifying delay is foreclosed because of yet another defect in Subtitle D’s rules. The wells
24

(...continued)
“In our sample,” the Inspector General reported, “we found several examples of [cover] barriers failing
during the first 30 years. Most of the states in our sample reported animal or weather-related damage at
their sites. Repairs were required at one facility after wild pigs rooting in the near surface soil caused
erosion of the landfill cap. In another state, black bears have been a problem. We found other examples of
landfill caps eroding, damage to caps due to animal burrows, and a drainage channel being destroyed after
heavy downpours. Other sites needed maintenance due to vegetation growth. Additionally, unexpected
events other than natural erosion occurred at other sites which required maintenance activities. For example,
at one site an automobile drove through the fence surrounding the facility, destroying the leachate treatment
system. Another landfill site required repairs after children dug under a fence into a landfill site in order
to skateboard on an old truck ramp.”
Most important to note is that fact that this study just recorded instances where there was a visible
manifestation of breaches at the surface, excluding tears in the synthetic liner beneath the topsoil occurring
from other causes not apparent from above, such as from subsidence, roots or faulty installation, which may
not provide visible clues. For more, see NOTE 25 below.
25

40 C.F.R. §60.753(d) and §60.755(c) are the EPA standards for detecting gas leakages, commonly referred
to as the “sniff test,” which may be argued, would disclose the location of any leak holes in the
geomembrane. But, the type of monitoring protocol in EPA’s landfill air rule is based on placing flux boxes
at approximate equal distances from each other about 100' apart in a grid across the surface looking for
methane 500 ppm above background rather than optical scanning of the entire surface. That protocol can
only perform the job of showing where defects exist in the cover if the emissions are diffused fairly equally
across the surface of the landfill within reasonably defined variability. In fact, this is not the case for capped
landfill cells in which most gas leakages are high flux emissions through occasional tears or breaks in the
geomembrane.
Thus, as an example, if there were one hot spot per acre, and 10 across a 100 acre landfill, the probability
of detecting those 10 hot spots in a year, using a Poisson Distribution, would be 2.4 × 10-38 , which is a
decimal point followed by 38 zeros and then 2. Consequently, the required monitoring will be effectively
useless at detecting all of the problems that would show where repairs are needed, except by chance, even
if the rule is seriously adhered to during post-closure and not undertaken without purposeful intent to
manipulate the results. Lastly, the rule permits termination of gas control and testing when reported
emission rates of non-methane organic compounds decline below 55 tons per year, 40 C.F.R.
§60.752(b)(2)(v)(C), something that may be achieved before the end of the post-closure period with well
maintained caps or in arid areas. For a further discussion of the “sniff test,” see NOTE 9 on page 123.
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used to detect contamination are spaced about 200' from each other — too far apart to
detect most finger-like plumes escaping through small breaches in the synthetic liners in
modern landfills under most soil conditions.26
Even were such an unlikely detection achievable, the time that the alarm would be
raised would be too late. In the composite liner, two-feet of clay is required to underlie the
flexible membrane and be designed to retard seepage for approximately 25 years following
a tear in the plastic sheet.27
Furthermore, depending upon the type of aquifer, the leachate may take decades
more after escaping the torn synthetic liner to course through the unsaturated zone, and
from there to groundwater layer to finally reach the periphery about 150 meters away
where the monitoring wells are arrayed. That is to say, we would almost never be aware
that the landfill is leaking for as many as 50 or probably more years even though a
pathway to contaminated drinking water has been irretrievably opened up.28 And, even
then, by that time the cost of remediation for thousands of sites across the country will be
a massive expense.
26

40 C.F.R. §258.51. This monitoring system might have worked in the pre-Subtitle D era of unlined landfills
that relied upon “natural attenuation” when these monitoring regimens were first developed. For leaks from
unlined landfill produce very large, generalized plumes that will be detected by almost any deployment of
wells. However, neither unlined, nor clay-only liners, are any longer considered an adequate barrier to the
migration of leachate from the landfill into the groundwater.
Current standards require composite plastic/clay liners, and plastic sheets tend to shear in at a single
location. Consequently, the plume from a small tear will tend to be very narrow and finger like in shape.
A typical two-foot long tear or rip would be expected in a sand aquifer system to spread laterally to only
about ten feet within 150 meters of the source where wells are typically arrayed. The probability of such a
tendril-shaped leak through a composite liner being detected when the leak reaches the perimeter where the
wells are located, when those wells are 200 or more feet apart and have a detection radius of perhaps 1-foot,
is an exceedingly low probability event. J. Cherry, “Groundwater Monitoring: Some Deficiencies and
Opportunities,” Hazardous Waste Site Investigations: Towards Better Decisions, Proc. 10th ORNL Life
Sciences Symposium, Gatlinburg, TN, May 1990.
Other landfills may be underlaid with soils that have low hydraulic conductivity, which resists easy passage
of liquids through it, and that may cause some wider dispersion of the plume by the point of compliance.
But, even in those types of soils, leachate will often tend to follow preferred paths of flow in channels
through the denser earth, thereby overriding its general resistance to flow. At other times, in an effort to
maximize air space at economically attractive near-in sites without room to expand, the landfill footprint
is close to the property line, in which case there can be an insufficient distance traversed to the monitoring
wells for dispersal to have occurred.

27

40 C.F.R. §258.40(b). The clay is to have a hydraulic conductivity of 10 -7 cm/sec., which, using Darcey’s
law, equates to 25 years for liquids to seep through the clay part of the composite liner, unless the clay
directly under a break in the overlying flexible membrane has become desiccated or suffered cracking.

28

G. Fred Lee. “A Groundwater Protection Strategy for Lined Landfills,” 28 Environmental Science &
Technology 584 (1994). H.. Haitjema, “Ground Water Hydraulics Considerations Regarding Landfills,” 27
Water Res. Bull. 791-796 (1991).
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The last time when California can still have time to act to protect against the
environmental liabilities, which are likely to
occur after the end of post-closure, is while
...the last time when California can
the landfill is still operating. After the facility is
still have time to act to protect against
closed and no longer producing revenue, the
environmental liabilities after the end
regulators’ leverage is so attenuated to be
of post-closure is while the landfill is
unequal to the task. Moreover, even were the
still operating
owner were somehow inclined to comply
against its financial interest, the cumulative costs would exceed its capacity to do so.29

Time is Late for Correcting Assurance Problems
However, even if a landfill is currently operating, that does not mean major new
costs can readily be imposed upon the owner to correct inadequate assurance regulations.
The nearer the date when the landfill is expected to close, the fewer the years to amortize
any such new costs. With less years to spread the cost, the greater will be the additional
cost per ton to generate the desired reserves, and our examination shows California is
already on the brink of being unable to realistically correct its course.
TABLE 1 is a sensitivity analysis that shows for different add-on assurance
liabilities how the cost per ton increases the closer retirement approaches (Years 1 to 15),
as well as for more aggressive corrections to the assurance amount to reflect the sorts of
costs being incurred under the Superfund program ($1, $5, $10, $25 and $50 million).30
Impact of Amortizing Financial Assurance on the Cost per Ton
from Late-Life Assurance Requirements
Late
Assurance
Cost
$1 million
$5 million
$10 million
$25 million
$50 million

When the Years of Operation Remaining to Closure Are
15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

$0.35 $0.36 $0.38 $0.40 $0.42 $0.45 $0.48 $0.52 $0.58 $0.65 $0.75 $0.91 $1.16

$1.68

$3.2

$1.75 $1.82 $1.90 $1.99 $2.10 $2.24 $2.40 $2.61 $2.88 $3.24 $3.76 $4.53 $5.82

$8.41 $16.2

$3.50 $3.64 $3.80 $3.98 $4.20 $4.47 $4.80 $5.22 $5.76 $6.49 $7.51 $9.06 $11.64 $16.82 $32.4
$8.76 $9.10 $9.49 $9.95 $10.51 $11.18 $12.01 $13.05 $14.41 $16.22 $18.78 $22.64 $29.10 $42.06 $81.0
$17.52 $18.19 $18.98 $19.90 $21.01 $22.35 $24.01 $26.10 $28.81 $32.45 $37.57 $45.29 $58.21 $84.12 $162
Source Center for Competitive Waste Industry

TABLE 1

Thus, if the additional cost to provide improved assurance were, illustratively, $5
million (second row), the per ton cost would be $1.75/ton (second column) if instituted at
the
29

See, e.g., page 79.

30

The assumptions used in constructing this amortization table are that the after-tax cost of money is 8% per
year, the operating life of the landfill is 15 years, and all the garbage in the landfill when closed will total
5 million tons. Later, the report explains the reasons why actual costs to remediate mega MSW landfills will
vastly exceed the experience under Superfund, which is what was used in this table.
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time waste was first received, but $16.20/ton were the new requirements not imposed until
the last year of the site’s life (last column).
If one plots this data on a graph, something becomes immediately apparent that is
very important for decision-makers to recognize. FIGURE 3 shows that there is an
inflection point for each of the curves beginning at
about 10 years after waste emplacement – five
years before the end of life for a 15-year site. At
about that time, the steady increases in annual
amortization expense per ton dramatically takes a
sharp turn upwards hyperbolically.
Any attempt to impose new and costly
requirements at any time on the private sector will
be resisted vigorously. This graph shows how that
resistence will reach a political flashpoint among
owners of landfills in those last 5 years of the
facilities’ projected lives.
Among the myriad complications that might
arise is the case where two trash companies are
competing in a market, each with their own landfill.
But one site has just opened and the other is close at its end-of-life. The tipping fee of the
one about to close would, therefore, become double the first’s, and hence would
effectively be put out of business under almost any set of conditions. Either the owner
could attempt to stay open to collect revenues to fund a trust, but have no customers from
whom to collect, or he or she would just walk away.

FIGURE 3
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In order to use this information to assess how many years the Board has to act, we
need to know how many years remain until California’s landfills are expected to close. The
histogram in FIGURE 4 shows the distribution of the
State’s landfills by the time remaining before the end
of the site’s permitted life.31
Thirty-eight percent of the sites are currently
within five years of their permit’s end, which looms
so close that, as TABLE 1 showed, we may expect to
see costly new requirements met with the fiercest
resistence and threats to walk away. Fifteen percent
are five to 10 years from retirement. That is on the
border-line in which there might be the political
practicality to impose essential corrections to
current practices, with some further latitude with the
6% with 10 to 20 years.
FIGURE 4

Forty percent have permits that extend their
lives more than 20 years. Only if all of the sites had more than 20 years remaining life
would there be little imperative for the State to act quickly to remedy today’s law. But, in
fact, more than half do not offer that latitude to California.

Take-Away Lessons
The first lesson is that because additional barriers only further delay, but do not
prevent, the time when the barriers will ultimately fail, doing anything more of that sort –
including improved or extended postclosure maintenance – will only
...extended post-closure maintenance
prolong, and therefore also fail to
will only prolong, and therefore also
resolve, the inherent problem.
fail to resolve, the inherent problem
Today’s short-sighted
approach recapitulates the very same out-of-sight tactic that sullies the last hundred-year
history of waste management. For millennia before that, the citizenry threw their garbage
out the window into the streets to be eaten by roaming bands of pigs and picked up by
scavengers. All the while they prided themselves as being above their prehistoric ancestors
who dropped their rubbish on the floor. As the modern era dawned with new attitudes

31
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Calculated from the comprehensive CIWMB landfill data base of open landfills receiving municipal solid
waste and accepting more than 50 tons per day. The data base does not show which landfills are likely to
receive permits to expand further on the existing site, nor which of those are vertical expansions that might
delay the time when closure occurs. The latter could effect the distribution of remaining lives such that a
larger fraction would have more years remaining before closure.
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towards sanitation in the last century, progress was then claimed because the offal was
hauled to smoldering open dumps out just beyond the city walls.32
Now the contemporary rendition of our past behavior is more elaborate. In the
twenty-first century, the construction of garbage pits are bolstered by limited engineered
systems to shift problems out-in-time. But, at heart, the two are the same thing. Both
constitute a relentless refusal to resolve the threats that landfilling creates as a political
expedient in order to avoid acknowledging the true cost of wasting — and, as a
consequence, the full economic potential of diversion.
Whether moved in time or in place, all of them serve only to transpose the
problem. So, no longer are we heaping garbage over the city walls to get the unsightly
refuse off of the streets.33 But, instead, we are conveying the inevitable injuries that the
liners only temporarily hold in check, like a
perverse form of disinheritance, from our
...there is no more time to postpone
children to our grandchildren.
addressing the myriad failings of
current landfill rules if California is to
The other lesson is that there is no more
protect itself from billions in liabilities.
time to postpone addressing the myriad failings
of current landfill rules if California is to
protect itself from billions in liabilities. Already almost half of the landfills are so near to
closure that the practical options are limited for them. The time to act is now. Either that
or be responsible for leaving the State with bail-out costs so large they could force the
State from its current financial crisis into a irretrievable downward spiral.

Industry Concedes Problem
Assertions about the fallibility of dry tomb landfills, once branded by some in the
landfill industry as fighting words, are today no longer controversial. They have, through
the passage of time and the weight of the evidence, become the new conventional wisdom.
The early warnings from EPA’s technical staff discussed on page 11, were most
recently reinforced from an investigation and field study conducted by the agency’s
Inspector General –

32

U.S. Environmental Protection Agency, Development of Construction and Use Criteria (EPA530-SW19D-73) (1973), at p. III-1; Martin Melosi, Garbage in the Cities: Refuse, Reform and the Environment:
1880-1980 (Texas A&M University Press, 1981), at p. 36. Constance McLaughlin Green, Washington
Village and Capital, 1800-1878 (Princeton University Press, 1962), at p. 271. Susan Strasser, Waste and
Want: A Social History of Trash (Henry Holt & Co., 1999), at pp. 112 - 124. Garrick Louis, “A historical
context of municipal solid waste management in the United States,”22 Waste Management & Research
306, 310 (2004).

33

Melosi, supra, at p. 14.
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“EPA officials have stated that based on current data and scientific
prediction, the release of contaminants may eventually occur, even with the
application of best available land disposal technology. There is concern that
these barriers will merely postpone the inevitable release of contaminants
until after the 30-year liability has expired. As previously stated, some
sites contain materials which are highly resistant to decomposition or which
remain toxic forever. There have been several studies to determine the
expected life span of landfill liners, and opinions on this issue vary widely.
The bottom line is that not even the manufacturers claim that their liners
will last forever.”34
What began as an underlying concern among EPA’s technical experts in the years
before the final compromises were made in those Subtitle D rules, has in more recent years
been increasingly recognized by many of the states charged with implementing those
regulations. The testimony of the staff of the California waste board cited on page 6 are
not the only warning flags to have been raised by state regulators. Washington state’s
Department of Ecology has similarly said:
“The extent to which today’s landfills adequately protect human health
and the environment is a subject of debate, however. Requirements that
govern siting, operation, closure, and post-closure are stringent and
extensive. While the newest landfills are state-of-the-art facilities, they are
far from benign in their impacts. Landfills may still affect the air, land, and
water but to a significantly lesser degree than before today’s standards
went into effect. As waste decomposes in landfills, methane and other
hazardous gases are generated. Methane is a greenhouse gas concern
because its impact is twenty-three times that of carbon dioxide (EIA).
Leachate from decomposing matter in landfills can contain hazardous
constituents. If landfill liners and/or leachate collections systems fail, then
groundwater and surface-water pollution can occur. No liners are
engineered to be 100 percent impenetrable or to last forever without some
sort of failure. In fact, US EPA officials have stated that problems can
occur more than thirty years after closure of a landfill, pointing out that
‘even the best liner and leachate collection system will ultimately fail due to
natural deterioration.’”35

34

Office of the Inspector General, RCRA Financial Assurance for Closure and Post-Closure (2001-P-007)
(Mar. 30, 2001), at pp. 33. On-line at: http://www.epa.gov/oigearth/audit/list301/finalreport330.pdf.
(Emphasis added.)

35

Washington Department of Environmental Protection, Background Information for Beyond Waste
Document (2004), at p. 3. On-line at:http://www.ecy.wa.gov/pubs/0404008k.pdf.
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In addition, the Wisconsin Department of Natural Resources has also pointed to
the same inherent flaw in dry tomb designs for landfills:
“The problem with dry tomb
landfills is that the organic wastes in
them remain largely undecomposed.
They represent a continuing and large
potential source of methane gas, as
well as a potential source of
groundwater pollutants. The
essentially perpetual management of
these problems represents a long-term financial liability to the waste management
industry, and potentially to the state, if public monies have to be used to clean up
future problems.”36

“... the responsibility of responding to
long-term problems at dry-tomb
landfills will fall on future generations,
and the funding requirements could
quite likely fall on state and local
governments.” – John Skinner

Furthermore, in the last three years, many in the landfill industry have conceded
these basic facts, as well. The Executive Director of the Solid Waste Association of North
America (SWANA), John Skinner previously headed EPA’s Office of Solid Waste where
he had a major role in drafting Subtitle D. Dr. Skinner has recently written:
“The problem with the dry-tomb approach to landfill design is that it leaves the
waste in an active state for a very long period of time. If in the future there is a
breach in the cap or a break in the liner and liquids enter the landfill, degradation
would start and leachate and gas would be generated. Therefore, dry-tomb
landfills need to be monitored and maintained for very long periods of time (some
say perpetually), and someone needs to be responsible for stepping in and taking corrective
action when a problem is detected. The federal Subtitle D rules require only 30
years of post-closure monitoring by the landfill operator, however, and do not
require the operator to set aside funds for future corrective action. Given the many
difficulties of ensuring and funding perpetual care by the landfill operator, the
responsibility of responding to long-term problems at dry-tomb landfills will fall
on future generations, and the funding requirements could quite likely fall on
state and local governments.”37
Dr. Skinner’s predecessor at SWANA, Lanier Hickmanexpressed the same
view more forcefully:

36

Testimony of Suzanne Bangert, Director Wisconsin Department of Natural Resources Bureau of Waste
Management Before the Assembly Committee on Natural Resources on Clearing House Rule 04-077 (April
27, 2005).

37

John Skinner, “Composting and Bioreactors,” MSW Management (July/August 2001), at p. 16 (emphasis
added).
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“Currently many policymakers view F[inancial] A[ssurance] for landfills
from the perspective, ‘If it ain’t broke, don’t fix it.’ However, the question
is not ‘if’ there will be future landfill problems, but ‘when.’ Since FA
requirements are the last line
of defense before the public
“... the question is not ‘if’ there will be
winds up with the costs for
future landfill problems, but ‘when.’” –
corrective action, it is critical
Lanier Hickman
that an FA mechanism be able
to guarantee coverage of expected landfill costs.”38
Or another from environmental scientists in industry –
“...The dry containment method of operating a landfill has been described
as long-term storage of waste rather than waste treatment or waste
disposal, and does have some significant drawbacks. There will always be
pockets of moisture within waste, and it is generally accepted that all
lining and capping systems will eventually leak so rain and/or
groundwater will eventually enter the site. Thus, the decomposition of the
organic fraction of the waste will eventually occur, with resulting emissions
of landfill gas and leachate. Since pipes and pumps buried within the waste
eventually clog up and fail, there will be less chance of collecting and
treating these emissions if they occur in the distant future.”39
Or from one of the premier landfill engineers –
“The containment provided by these landfills offers environmental
protection initially; however, at some point beyond the 30-year
[postclosure] period, there may be partial failure(s) of the containment
lining system (underlying and overlying the waste). The primary
environmental issue associated with partial containment system failure and
moisture infiltration is the potential associated increase in gas and leachate
production and the resulting impact of uncontrolled leachate and/or landfill
gas releases to the environment. The nature and magnitude of the releases
exiting the landfill and their resulting impacts are directly related to the
amounts of organic waste not yet decomposed.”40

38

Rob Arner, H. Lanier Hickman and Cristine Leavitt, “Dump Now, Pay Later?” MSW Management (Sept.
2000).

39

Peter White, Integrated Solid Waste Management: A Lifecycle Inventory (Aspen Pub. 1999), at p. 275.

40

John Pacey, et. al., The Bioreactor Landfill - An Innovation in Solid Waste Management, Monograph
(2001), at p. 2 (emphasis added).
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And from another landfill engineer–
“The driving force behind the use of reactive landfill technologies arises
from market concerns and community expectations that conventional
landfills are no longer practical and profitable as a means of disposal for
MSW.”41
Waste Age, the waste industry trade magazine, opined as well that:
“[I]n the next few years, some facilities closed in the past will be nearing the end
of the 30-year period for which closure and post-closure costs were calculated.
What then? The contamination may still exist, but the financial assurance coverage
will have been calculated on the assumption that costs would extend for only 30
years. If the owner/operator disappears from the scene at that point, the financial
assurance designed as a backstop may be inadequate to ensure continued care.
Regulators are concerned about this.”42

There simply is no longer any tenable basis to defend Subtitle D’s liner-based
regulatory scheme on technical grounds. Any basis for the rule must be found elsewhere.

Political Not Technical
Why, then, did the political appointees in EPA adopt liner-based regulations in
1991, when they were fully informed by their own technical staff at the time that
engineered barriers will eventually fail? That question was answered by the EPA
Inspector General a decade later in 2001. Extensive interviews with the agency’s technical
staff established that the reason was political, not technical–
“Landfill design requirements and post-closure maintenance for both
Subtitle C and Subtitle D facilities are expected to prevent leakage in the
short term; however, their long-term effectiveness in controlling releases of
contaminants is unknown. EPA and others have stated that it is likely that
some disposal facilities will leak at some period after they close. ...

41

Pat Sullivan, “Just What is a Bioreactor Landfill,” MSW Management (July/August 2000). See, also, Lee,
G.F. and Jones-Lee, A., "Assessing the Potential of Minimum Subtitle D Lined Landfills to Pollute:
Alternative Landfilling Approaches," Proc. Air and Waste Management Assoc. 91st Annual Meeting, San
Diego, CA. Lanier Hickman, “Ticking Time Bombs,” Municipal Solid Waste News (SWANA) (March
1995). Abraham Michaels, “Solid Waste Forum on Landfills,” Public Works (April 1995). D.P. Komilis,
R.K. Ham, R. Stegmann, “The Effect of Landfill Design and Operation Practices on Waste Degradation
Behavior: A Review,” 17 Waste Management and Research 20-26. (1999).

42

Jeffery Bromme, “Avoiding a Financial Crisis,” Waste Age, May 2005, at p. 28.
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“However, some who commented were concerned that an extended time
frame would place an economic burden on smaller businesses. Therefore,
EPA officials acknowledge the lack of criteria or scientific basis for
establishing the 30-year post-closure time frame. ... EPA made the decision
to establish the time frame at 30 years, seemingly based on a compromise
of these competing interests. EPA officials we spoke to agreed that the 30year time frame was not based on specific scientific criteria or research
studies.”43
That is to say, in confidential interviews protected from repercussions, the
agency’s staff essentially informed the Inspector General that the Subtitle D regulations
were politically compromised and never were supported with any technical basis to insure
that “there is no reasonable probability of adverse effects on health or the
environment...”44
Rather, according to EPA, flawed liner rules were deliberately adopted to keep the
costs of compliance down, allegedly to reduce the “economic burden on smaller
businesses.”45 But, the facts do not support such a defense.

Weak Rules Are Not Justified to Protect Small Operators
Even this extralegal economic defense appears to mask the real underlying basis
for knowingly writing rules that neither protect the environment nor meet the statutory
requirements of RCRA. An examination of the record simply does not support a claim that
the rules sidestepped essential environmental measures in order to reduce the “economic
burden on small businesses,” or, for that matter, the consumer.
The regulations did directly exempt or otherwise provided looser standards for the
smallest landfills,46 and offered a cheap exit strategy to encourage the small and mid-sized
unlined landfills whose owners were expected to, and did, accept that offer to close down
with limited liability.47
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U.S. Environmental Protection Agency Inspector General, RCRA: RCRA Financial Assurance for Closure
and Post-Closure (No. 2001-P-007) (March 28, 2001), at p. 31 (emphasis added).

44

42 U.S.C §6944(a) (emphasis added).

45

Inspector General, op cit., at p. 31 (emphasis added).
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40 C.F.R. §258.1(e)(2). 56 Federal Register 50988 (October 9, 1991).

47

40 C.F.R. §258.1(d)(1).
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But, most telling, elsewhere EPA specifically admitted that its intent was not to
protect the small landfill owner, but rather to encourage large regional landfills, and, apart
from rural areas with few people, to force those small landfills to shut down:
“[W]ith respect to small MSWLFs [EPA’s intent] was that the move to
greater regionalization, in order to benefit from the economies of scale,
would be a secondary benefit of the [rule].48
This was at a time when the only large privately owned landfill in the country was
an 800 acre facility owned by Browning Ferris (BFI) near Poland, Ohio, and two publicly
owned landfills, Fresh Kills in New York City and Puente Hills in Los Angeles.
Nor is there any perceptible financial burden on the customer from stronger
standards. For a typical household, doubling disposal costs to avoid these long term
problems would equate to the price of one cup of coffee per household per month.49 That
would seem to be a small price that most would gladly pay to protect the water that their
children, and their children, will drink.
Even if RCRA permitted compromising essential protections to lessen the
“economic burden on small businesses” – which it does not – the rules do not appear to
have been weakened for that reason. There seemed to be a very different purpose, at least
in the minds of the large waste firms who successfully lobbied the agency for modifications
in the rules in order to achieve their narrow interests. That was to push off the problem to
the future when they were no longer libel, at the expense of the public, which will have to
pay for the costly clean up.
A graphic example is the fact that the originally proposed rules provided for two
phases of post-closure care, the first was a 30-year period of focused maintenance and a
second, and longer, period to follow afterwards.50 Three years later when the final rule
was promulgated, the second phase after 30-years, which is necessary to provide care over
the extended period that the site was known to remain a threat to the environment, was
eliminated.51

48

56 FEDERAL R EGISTER 50989 (October 9, 1991)

49

A typical household discards approximately one ton of garbage each year. The cost of adequate regulations
may be benchmarked against a mixed waste processing system, such as the Bedminster model that
stabilizes the incoming waste so that only inert residue is landfilled, and which costs out at about $60/ton.
Doubling fees from California’s current $32/ton, Leone Young, “Learning the ABCs of Solid Waste,”
Resource Recycling (November 2003), at p. 11, to $60 per ton, equates to a little more than $2 per
household per month.
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Proposed 40 C.F.R. §258.31. 53 FEDERAL R EGISTER 33345 (August 30, 1988).

51

40 C.F.R. §258.61. 56 FEDERAL R EGISTER 51011 and 51094 (October 9, 1991).
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Liner Rules Protect Monopoly Not Groundwater
A short detour to understand how and why political forces led to a distortion of
the regulatory process in order to achieve market advantage, rather than environmental
protection, is necessary to, by learning from history, not be doomed to repeat it here. For,
the primary economic interest protected by the decision to adopt the fatally compromised
landfill rules was not the small operator, nor, for that matter, the smaller municipalities.
Rather, the ones who reaped the greatest
benefits were the national waste firms.
...there is an almost certain probability
those adverse effects will eventually
happen

These are the very large garbage
companies that came into being by first rolling
up thousands of small operators, privatizing
once publicly-owned operations and later by merging with other consolidators. Key to
their strategy, at the same time they also combined (or “vertically integrated”) collection
operations in each market with their own landfills to form what they called “hub and
spokes.” The “Big Three” companies today include Waste Management, Inc., Allied
Waste Industries (which also operates in some markets as Browning Ferris Industries),
and Republic Services, together with $19.3 billion in annual revenues.52
A short digression is essential into the way the modern waste industry evolved in
order to understand the strategic needs of the Big Three that led EPA to promulgate
landfill rules it knew were in violation of the controlling statute. Rules that the agency was
aware not only failed to insure that “there is no reasonable probability of adverse effects
on health or the environment,”53 but, more to the point, that there is an almost certain
probability those adverse effects will eventually happen in a significant number of cases.
To exist and thrive, these companies had to achieve pricing power, which is the
ability to charge more than the price that would exist in a free market. That was necessary
because creating a national company out of thousands of local haulers incurred major
costs. These included premiums paid to close so many deals, the expenses and confusion
involved in integrating diverse companies, overheads to oversee far flung operations,
attenuated lines of control and the loss of entrepreneurial spirit at the local level. Unless
there were substantial efficiencies garnered by virtue of the acquisitions, prices had to
exceed market rates in order to offset all of these losses. Also, they had to produce the
kinds of out-sized earnings sufficient to satisfy the same investors who financed the buying
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Bradley Coltman, Collecting Trash and Generating Cash (Deutsche Bank, August 22, 2002), at p. 9.
Securities and Exchange Commission Form 10-Ks for 2003.
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42 U.S.C §6944(a) (emphasis added).
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spree to roll up the smaller players in the market. Otherwise Wall Street would cash out
and leave the firms ripe for a takeover that would break them up.54
Yet, the long march over three decades to consolidate the fragmented waste
industry into national companies never made economic sense in a truly free market
because garbage hauling was inherently a low-tech, local business with few barriers to
entry and no grand economies of scale past the local level. At the very beginning of the era
of consolidation there were some efficiencies gained from merging the fragmented market
of very small, two or three truck haulers. However, those scale efficiencies were largely
exhausted before the consolidators expanded past the metropolitan level.55
This was a matter of some pressing importance, because, by the close of the 1980s,
the industry’s ability to raise prices by collusion and intimidation had faltered in the face of
disclosure, litigation and publicity.56 Succeeding attempts in the early nineties to paper
over the fact of low performance with serial acquisitions, which make analysis of a
company’s fundamentals impossible, and Enron-style bookkeeping were quickly exposed,
as well.57
Regulation of landfills, as Waste Management, Inc.’s founder, Mr. Dean Buntruck,
was among the first to appreciate, had by the 1990s become the best vehicle to achieve the
anti-competitive pricing power necessary to justify the continued existence of national
waste companies.58
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Peter Anderson, “Endgame: Consolidation and Competition in the Solid Waste Industry,” MSW
Management (December 1999). On-line at: http://competitivewaste.org/reports/CCWEndgamet.PDF.
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M. Malloy, “Allied Waste Industries: Letting Them Grow,” Waste Age (Aug ‘98), at p. 28, quoting Allied
CEO Thomas Van Weeden that “The reality of this business is that it’s local. There’s no great synergy in
running businesses in Chicago and Indiana, let alone in the Northeast from here.” Also, Peter Anderson,
“Mergers in the Waste Industry: How Greater Densities Affect Collection Efficiency, MSW Management
(September 1999), on-line at: http://competitivewaste.org/reports/ccwipact.pdf.
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Persistent reports of collusion between Waste Management and Browning Ferris Industries (BFI) caught
the attention of the plaintiff’s bar, which soon found the companies’ own sales people were a source to
uncover collusion because orders to not compete ran up against their commission-based pay scale. In 1988,
the inability of large corporations to keep secrets and other disclosures led to a massive class action antitrust
lawsuit, Cumberland Farms v. Browning Ferris Industries, Case No. 87-3717, that settled for $80 million.
Excerpts from the record documenting these disclosures can be found on-line at:
http://www.ebic.org/company/bfi/cumbfarm.html.
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Abe Briloff, “Recycled Accounting: It Enhances Waste Management’s Earnings,” Barrons (Aug 6 ‘90),
at pp. 16-17. M. Bari and B. Shim, Waste Management: Getting Focused on the Long Term, Big Picture
Cash Flow Story (Deutsche Bank, Apr 22 ‘99), at pp. 2-3. R. Abelson, “Gorging on a Diet of Deals: In
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Andrew Webb, “Waste Management Cleans Up,” Chicago (June 1990). Goldman Sachs, Titans of Trash
(December 11, 2002), at p. 32.
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Because disposal is a bottleneck in the garbage industry, once landfill dominance is
achieved in a geographic area, any independent hauler attempting to slash rates in order to
break into a market could be price squeezed
Regulation of landfills had become
through discriminatory tip fees at the disposal
the best vehicle to achieve the antisite when his or her garbage trucks drove up to
competitive pricing power necessary
offload.59 But, for that to happen, first some
to justify the continued existence of
way to shutter (or force the sale of) the
national waste companies
thousands of public and small private landfills
across the country would have to be found, and
barriers to entry into disposal had to be created through regulatory burdens. Otherwise,
the new entrant would be able to evade the cartel’s vice-like control over disposal.60
Since the strategy of the national waste firms is based on gaining market power
through control over landfills, the contours of EPA’s disposal rules wind up being
fundamental to industry’s ability to charge monopoly disposal fees without fear of new
competition.61
Landfills, and, more so, the rules that govern their design, are the keys to the
temple.

62

The fact that disposal is a bottleneck in the waste industry is a necessary but not a
sufficient condition to that end. In the absence of limitations on new landfill construction,
new players would enter the market and build enough landfills to meet all the demand.
But, carefully crafted environmental rules, Mr. Buntrock saw, could create nearinsurmountable barriers to new entry into the market for landfills to close the vice around
any hauling competition outside of the cartel.
However, to disfigure regulation, from a tool to protect the environment into an
accessory to quash competition, required a delicate balancing act. In order to distort
public policy to private ends in this way, government requirements needed to be
sufficiently expensive and protracted to force the small competing landfills out of business
and to discourage new players. Subtitle D rules did that by requiring multi-million dollar
59

Phillip Lentz, “Small, New York hauler feels pinch: Mob-controlled cartels gone, but influx of national
firms hurts Crown Waste,” Waste News (Aug 3 ‘98), quoting Jerry Antonacci of Crown Waste Corp.:
“We don’t fear competition on the street. Our fear for the future is the dumps. The public companies
control the dumps, and if they want to raise the price to $70 a ton, they can — with a snap of their
fingers — put everyone out of business.”
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Morgan Grenfell, October 1, 1997).
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Leone Young, Solid Waste ABCs Revisited (Citigroup Smith Barney, May 27, 2003), at p. 3-4.
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investments too great for most of the small owners and towns, thereby slashing the
number of landfills from 7,683 to 3,581 in the early years of the nineties.63
On the other hand, those requirements could not be so expensive that landfills
become more costly than the alternatives to disposal that compete with it. Examples of
alternatives to landfills include expanded diversion efforts, waste-to-energy plants and
conversion technologies, all of which would conceivably be competitive with landfills were
they not subsidized by inadequate regulations.
An analogy shows that this is a rather significant constraint. After the Second Arab
Oil Embargo in 1979, the oil companies soon discovered that their new found pricing
power came from selling scarcity, not a product or service. However, notwithstanding the
fact that the cartel could make oil scarce, competition from outside the industry can give
consumers alternatives to oil to meet their energy needs. Gas lines had created panic in the
spot markets and higher profits soon followed. But the run ups at the pump also provoked
quantum leaps in energy conservation and switching to natural gas. That threatened the oil
industry’s ability to sustain premium, instead of commodity, prices. This is the reason,
ever since, OPEC has carefully refrained from fully exploiting its short term monopoly
power in order to avoid instigating major conservation or fuel shifting in response.64
In fact, that very sort of distorted regulatory tacking of landfill rules closely mimics
much of what is necessary to happen for the industry to accumulate market power. EPA
itself observed that its rules would lead to a shift to larger landfills, whose sheer size and
licensing requirements create major barriers to entry,65 although presumably it felt that
larger size landfills were necessary to marshal adequate resources to safely operate a
disposal facility.66
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U.S. Environmental Protection Agency, List of Municipal Solid Waste Landfills (EPA 530-R-96-006) (June
1996), at p. 1.1.
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Daniel Yergan, The Prize: the Epic Quest for Oil, Money, and Power (Simon & Schuster, 1991), at 746.
Gerald Seib, “Saudi Official Says Handoff May be Imperiled,” Wall Street Journal (April 27, 2004).
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See page 22.
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Undoubtedly, EPA believes that the megafills will exhibit superior environment performance, and that fact
is what motivated their bias to larger landfills. There are two problems with what EPA says.
First, the Agency’s comment in the Federal Register confuses the acknowledged problems of maintaining
the substantial investments in dollars and expertise required to build and operate engineered sites for small
landfills, with the absence of any such similar invidious showing for mid size facilities. Indeed, because
there has not been adequate validation of the basic safety systems when extended for such out-sized
facilities, and because there are many serious concerns when scaling up about escalating complications, and
because the implications of a catastrophic sidewall failure at a sites several hundreds of feet high and
extending over hundreds of acres is so portentous, we really do not have a technical basis for comparing the
long-term risks of megafills (400 feet high) vs. moderate sized landfills (100 feet high).
(continued...)
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What is clear is that the requirement for substantial investment in the underlying
infrastructure of a landfill in order to delay pollution soon economically forced the shift to
mega-fills due to their lower costs per ton. Mega-fills are landfills that dramatically swelled
in size to become approximately one-hundred times larger than the volume of a typical site
in the pre-Subtitle D era.
However, while front-end capital investments were increasing due to regulation,
that is not the same as per-ton costs that the customer sees. With these mega-fills three,
four, five or six times higher than before, unit costs actually wound up being driven down
from more than $30 to often less than $20 per ton. That was because so much more
material was encased between each acre of the expensive liners and leachate collection
pipes on the bottom and final cover and header lines at the top.67 TABLE 2 illustrates the
enormous scale efficiencies achievable by enlarging a landfill to its maximum reach once a

66

(...continued)
Second, EPA may have also confused the lower unit costs that larger landfills will provide with questions
about safety, even though the two elements are distinct. In fact, there has never been any rigorous
engineering analysis to validate whether the engineered landfill’s design components could simply be scaled
up to reach megafill proportions without untoward side effects to the environment. A longer discussion of
this issue can be found at page 123.
67

56 FEDERAL R EGISTER 50989 (October 9, 1991). Chartwell, Solid Waste Digest (1991-2002) Chartwell
reports gate prices that are approximately one-third more than discounted prices). EPA justified its intent
by claiming that the result would be to better protect the environment, as the displaced smaller landfills had
too few resources and were too poorly managed to properly do the job. However, as this report makes clear,
regardless of how poorly the small sites were maintained, the megafills did not really protect the
environment either. At best, they just did a better job of delaying the onset of groundwater contamination,
and their sheer size did so at the further expense of creating whole new risks in the form of catastrophic site
failure.
On the other hand, to give the EPA its due, certainly one could agree that they achieved a major incremental
advance in 1991-1993 by forcing a shift from open dumps to some level of engineered facilities in an era
when there were, variously, 10,000 to 20,000 open dumps across America. Politically, they would be
entitled to rebut, it may not have been possible at that time to do more.
However, even were that granted, this is the year 2003, twelve years after the Subtitle D rules were issued.
No matter what the correct reading of the politics in 1988-1991, responsible officials would have informed
decision-makers and stakeholders that the liner approach was only an intermediate strategy and that work
needed to proceed with dispatch for a long term resolution.
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site has been environmentally permitted and the local community has been accommodated
with host fees.68

Incremental Capital Cost to Build Larger Landfills
Width

Length

Height

Volume

(Feet)

(Feet)

(Feet)

(C u.Y ds.)

Acres

Capital Cost

Capital Cost

(T otal)

(per ton)

Small

600

1,200

100

888,889

16

$9,896,907

$1.73

Medium

1,200

2,400

200

7,111,111

66

$39,587,629

$0.87

Large

2,000

4,000

333

32,921,811

183

$109,965,636

$0.52

Sou rce: Cen ter for C ompetitive Waste In du stry

TABLE 2

However, most tragic were the ultimate consequences of EPA’s efforts to
drastically trim regulations in an attempt to keep disposal costs low. For they may not
have fully understood that cost is something very different from price. We can see this
palpably from looking at how the leading national consolidator reacted at the first
indications of market power.
In 1999, USA Waste merged with Waste Management, Inc., and simultaneously
acquired the major regional waste company in the northeast, Eastern Environmental,
which they believed gave them dominance in many of that region’s markets. Just days
after the U.S. Department of Justice approved the Eastern acquisition,69 the new Waste
Management announced “eye-popping spot market price hikes” averaging 89% on an
unweighted basis.70
Although subsequent events later showed that they did not have the market power
that they thought they did, and many of the increases were later rescinded, the episode is
very important for regulators. It revealed that the true intent of the waste consolidators is
not to protect the consumer by keeping landfill costs artificially low with rules that are

68

The assumptions for the TABLE are: Sideslope: 4:1; Capital cost/acre: $600,000; Term: 15 years; and Cost
of money: 8%. Capital costs include land acquisition, composite liner, final cover, leachate collection
system, gas collection system, and associated share of monitoring wells, compactors and scale house.
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U.S. Department of Justice, “Competitive Impact Statement,” in re U.S. v. Waste Management, Civil No.
98-CV-7168 (February 2, 1999).
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Bob Brown, “WMI Raises Tip Fees,” Waste News (March 1, 1999). For a rare, inside view of the
subterfuge used by the large consolidating waste firms to evade anti-trust review through the use of stalking
horses that acquire smaller garbage companies at their secret behest, see new Waste Management’s lawsuit
against its own prior executives. Amended Complaint in re Waste Management v. Louis Paolino (Case No.
99-CV-930).
The
complaint
can
be
found
on-line
at:
http://competitivewaste.org/reports/CCWWasteCourt.PDF. See, also, for more on the Eastern
Environmental merger, Peter Anderson, “Mergermania Approaches Endgame and the Eastern Merger
Story,” Waste News (September 6, 1999).
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demonstrably inadequate. Rather, the intent seems more likely to have been crafted to
reserve leeway to add monopoly premiums on top of a fair return without, in the process,
pricing themselves out of the market to recycling or incinerators. To do that, they must
have the cooperation of the regulatory community.
Thus, the other lesson from this history is that any attempt to temper landfill costs
by improperly constraining necessary environmental regulations will eventually result in
dramatically higher prices anyway. Consumers are likely to eventually wind up paying as
much as or more than they would have with
...any attempt to temper landfill costs
bonafide rules. But, instead of the price
by improperly constraining necessary
premium going to make a down payment on a
environmental regulations will
safer environment for their children, it will
eventually result in dramatically
have gone for a lavish lifestyle for the
higher prices anyway
executives and supercharged capital gains for
stockholders who bought into the pollution
sector early.
Waste Management, Inc., and the industry group who prepared a financial
assurance report that is discussed later,71 are asking regulators to deliberately ignore
Subtitle D’s known fallacy and to shift the cost responsibility due to inevitable liner
failures in the future after the post-closure period ends from the landfill owners to the
states.
Such cost shifting will reduce the present value of lifetime landfill costs away from
the site’s owner. It will also improve the quality of earnings reported by Wall Street
analysts, who have become concerned about the financial uncertainty of the trash
companies’ exposure to prolonged post-closure periods.72 But, some extensive naivete
would seem to be required to expect that those savings will be reflected in lower prices to
the consumer as the waste consolidators’ market dominance over landfills grows. And,
most certainly, even if, for the sake of argument, it were – which it will not – the longterm liabilities will later fall to the taxpayer and dwarf any short-term savings.
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See page 117.
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UBS Warburg, Global Equity Research: SFAS 143: Impact on Landfill Accounting (August 26, 2002).
Credit Suisse First Boston, Greenline – Operating Trends Are Starting to Pick-Up (November 26, 2002).
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The Alternatives Considered Have Been Skewed
Similarly, also anathema to the national waste firms’ business strategy was any
regulatory structure that followed Europe’s conclusion that rotting garbage cannot be
managed in the ground. The European Commission shifted its fundamental approach from
the discredited design-based containment model (liner-based landfills) to operational
restrictions (banning organic material, along with hazardous waste, from land disposal that
are the source of the insoluble problems). A strategy based upon banning organics from
land disposal could divert that fraction of the waste stream away from ever arriving at the
landfill. But organics constitute 60% of their present inflows.73 Were they suddenly
diverted under a ban, the supply of disposal airspace would dramatically overrun demand,
and the monopoly value of landfill domination would effectively become worthless.74
Undoubtedly, that is why the waste industry’s analysts have stated that –
““Recycling is a competitive threat to disposal, the primary business of publicly
traded solid waste companies.... [R]ecycling has long been the enemy of the solid
waste industry, stealing volumes otherwise headed for landfills. ...[L]ess recycling
should lead to accelerating disposal volumes,
which in turn should lead to pricing leverage
“[R]ecycling has long been the enemy
for landfill operators. Primary beneficiaries of
of the solid waste industry, stealing
such a trend, in our view would be highly
volumes otherwise headed for
vertically integrated waste companies like
landfills.” – Waste industry analysts
Waste Management and Allied Waste...”75
Understanding the Achilles heel of the coming garbage cartel raises disturbing
inferences about EPA’s myopia now that no one can any longer ignore the undeniable fact
that its earlier entombment strategy was fatally flawed. Policy, law and best practices all
would seem to impel the Agency to at least consider non-landfill solutions to the problem
of managing organic and hazardous materials.
The Agency’s own integrated waste hierarchy states that the preferential order of
managing solid waste is reduce, reuse, recycle, compost, waste-to-energy, and only last
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U. S. Environmental Protection Agency, Characterization of Municipal Solid Waste in the U.S.: 1999
Update, TABLE 3.
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Peter Anderson, “Endgame: Consolidation and Competition in the Solid Waste Industry,” MSW
Management (December 1999), on-line: http://www.competitivewaste.org/reports/CCWEndgamet.PDF.
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Morgan Stanley Dean Witter, Equity Research Briefing Note (July 20, 1999), at p. 1; Environmental
Services: Solid-Waste Pricing Debate Intensifies (March 2, 1998), at p. 1; Equity Research Briefing Note,
January 21, 1999), at p. 1 (emphasis added)
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landfilling.76 This would suggest that priority would now be given to correcting the flaw in
its Subtitle D rules by source separating the troublesome organic fraction from the trash
that cannot be recycled by first composting, and second energy conversion technologies
(CTs). Last might be pretreatment to stabilize a mixed waste stream before the stabilized
residual is deposited in the ground.
Similarly, whatever outcome is ultimately selected, the National Environmental
Policy Act (NEPA) compels agencies to at least give full consideration to a full spectrum
of alternatives when taking major action significantly affecting the environment.77
Moreover, the fact that Europe did complete a comprehensive investigation,
concluded that organics cannot be safely managed in the ground, and ordered 65%
reductions in of land disposal organic materials by 2015, gives further weight behind the
operational alternative of banning organics from land disposal.78
However, contrary to its own policies, its statutory mandate, and what is being
done in much the rest of the developed world, EPA ignored the expanded compostingconversion technology-pretreatment options because of a preoccupation with a very
different landfill-based approach.
In the late 1990s as these problems with EPA’s Subtitle D rules became
inescapable, Waste Management, Inc., proposed to the Agency its alternative approach for
resolving the long term threats of dry tomb landfills. As the next generation landfill, it
argued for a wet-cell design, known as “bioreactors.” In a bioreactor, instead of
attempting to keep the landfill dry by blocking rainfall out, massive amounts of liquids are
deliberately added in an attempt to accelerate decomposition and better stabilize the site
before it is closed, in theory, reducing those long term concerns.79
The unique problems that bioreactors raise are several, but are before the Board’s
Permit and Enforcement Committee in another proceeding and are beyond the focus of
this docket. Suffice it to say briefly that, among many other things, the concept of
essentially liquefying landfills, which are typically manmade mountains 200-300 or more
feet high and contained by little more than a two-foot berm and plastic tarp, has raised
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U.S. Environmental Protection Agency, Agenda for Action (1995).
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European Community, C OUNCIL D IRECTIVE 1993/31EC (April 26, 1999), at Art. 5, ¶1 and ¶2.
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Waste Management, The Bioreactor Landfill: The Next Generation of Landfill Management (Monograph,
Undated). See, also, Debra Reinhart, et al., Landfill Bioreactor Design and Operation (Lewis Publishers,
1998), at p. 3.
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major concerns, especially in view of the major side wall failures that have occurred during
testing.80
Regulators in many states and within EPA are worried about site stability and
catastrophic sidewall failure inasmuch as this has already occurred on several occasions
during tests. Further added to this disturbing mix is the fact that, EPA appears to be
accepting Waste Management’s insistence that the rules should be compromised in a
transparent ploy to keep costs below its competition from diversion and conversion.81
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V. L. Wilson, et. al., “Avoiding the Slippery Slope,” Waste Age (Feb 2001), at p. 43. Letter from
Montgomery Watson to WI DNR, dated Sept. 22, 2000, re Metro Landfill in Franklin, WI. The National
Recycling Coalition has submitted a comprehensive compendium of major bioreactor problems in a letter
to EPA dated February 1, 2002, in Re Project XL Site-Specific Rulemaking for Implementing Waste
Treatment Systems at Two Virginia Landfills, Docket No. F-2001-WVLP-FFFFF – RIN 2090-AA30.

81

For examples of industry statements that demonstrate the intent to specify design elements so that costs
would not be increased, see, e.g., William Fisher, “Down in the Dumps: Where Do We Go From Here?:
Waste Management Overview,” Raymond James Equity Research (April 17, 2000): “[T]he area of leachate
recirculation and related bioreactor landfills represents a technology-based initiative that is getting
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landfill profits, with limited incremental investments.” See, also, Prentis Shaw, “Bioreactor Landfills: But
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For a specific example, see, Gary Hater, Economics of Eight Scenarios for Landfill Bioreactors as
Compared to a Base Case Subtitle D Landfill (W ASTE TECH 2001) (Feb. 13, 2001), at p. 10. This study by
Waste Management’s bioreactor expert analyzes the effect of further limitations on the steepness of the side
slope of the landfill, which is one of the critical safety factors used to stabilize these manmade mountains,
that independent regulators might impose on bioreactors. EPA rules for dry tomb landfills restrict side
slopes to a ratio of 3:1 (horizontal to vertical). However, several states have found from observation that
3:1 is too steep to reliably stabilize, and instead require a 4:1 side slope at dry tomb landfills in which, for
the short to mid term, the waste mass is in fact very dry and stable. Most objective observers would
conclude that when a landfill’s site stability will be significantly compromised by doubling and tripling
liquid additions, the very first thing that would at least be evaluated is the need to decrease the steepness
of the side slope to 4:1. After all, there is already a major body of professional engineering opinion that 4:1
slope limitations are even required in dry tomb landfills. Yet formal requests to EPA to add 4:1 side slopes
to the research agenda have been rejected. Mr. Hater’s study suggests the reason:
“[T]hese are some of the benefits and risks [of bioreactors] that have been intentionally
excluded ... Change in slope construction from 3:1 to as much as 4:1 and the resulting
loss of airspace.”
This carefully couched language suggests that the imposition of a 4:1 side slope would doom bioreactor
economics, which it would. Shallower sidewalls mean less volume of waste overlying the same footprint.
The difference equates to a 25% loss in the overlying air space and an increase in the per ton charge in about
the same proportion, which is greater than the net 20% volumetric gain from accelerating decomposition.
Because the shallower sidewall ratio needed to lessen the chance of catastrophic collapse causes volume
losses that make the design uneconomic, the safety measure has been excluded from consideration.
(continued...)
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The only thing that need be taken note of here is the fact that EPA chose to ignore
its integrated waste policy, violate the environmental impact statement (EIS) law and
ignore the actions of other leaders in the developed world by focusing all of its energies on
advancing bioreactors without any consideration of the constructive non-landfill
alternatives. Apart from whatever the ultimate resolution should be, EPA improperly
refuses to even consider the environmental alternatives. Most would expect that ought to
be uppermost in the mind of an agency that is predominately operating under technical,
not political, criteria.
Three years after it was sent, EPA continues to refuse to even respond to a
detailed letter from the legal counsel for the National Recycling Coalition formally
requesting an environmental impact statement and alternative’s analysis.82 One does not
need to know the answer as to whether, ultimately, bioreactors are a good or a bad idea.
Bioreactors on-the-cheap raise such serious concerns of their own that major alternatives
with higher priority ought to at least be given consideration when the Board comes to find
a solution to the problem that is practical and will work through its investigation of postclosure care.

The Real Issue
No matter what the political influences have been in the past that overrode the
technical facts, state regulators now need to part ways with the actions in Washington,
which create the impression that political considerations dominate the decisions. While
EPA will not itself be financially responsible for the costs its inappropriate actions are
expected to engneder, the states will, along with municipalities and some of the largest
corporations with the deepest pockets that used the landfill.83 The critical juncture in time
has arrived when what was once a long term problem off over the horizon is beginning to
come around the bend into view.

81

(...continued)
Moreover, prior to the advent of bioreactors, landfills with high moisture content, in this case due to the
presence of paper mill sludges, have been required to reduce side slopes to not just 4:1, but 6:1.
§NR504.09(2)(h), Wis. Admin. Code. Needless to say, not only is no investigation being given to 4:1, but
also not to 6:1 side slopes because of the cost implications.
82

Letter dated October 4, 2000, from Clifford Case to EPA, in its Bioreactor Proceeding, Docket No. F-2000ALPA-FFFFF.

83

Many of America’s largest companies may have thought they had evaded Superfund’s joint-and-severally
legal thicket by moving their industrial hazardous wastes to their own controlled sites and only tangentially
using MSW landfills for non-process wastes. But, so far they have failed to recognize that, even though they
themselves are no longer landfilling hazardous wastes at MSW sites, small generators and households are,
and eventually, that will result in the states having to run costly clean up projects when the barrier systems
ultimately fail. With limited budgets, states will be under enormous financial pressures to litigate with any
other potentially responsible parties with deep pockets.
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One by one, landfills will be orphaned to the States. As the cover layers protecting
these orphaned landfills begin to deteriorate, major environmental incursions can be
expected to occur in non-arid regions. That will cause the sites to fail, after which those
that threat aquifers will presumably be added to the Superfund queue, just as had
negligently been apportioned with the thousands of open dumps shuttered by the Subtitle
D rules.84
The price tag for remediation can be in the tens of millions of dollars just for
palliative care at each failing landfill, and hundreds of millions to excavate and stabilize
urban sites that are not in abandoned mines, tens of billions in aggregate for California,85
and the bill will be laid at the feet of California, not EPA, whose Superfund chest is empty,
leaving the cost to the taxpayers, not the polluters.86
Today’s system of financial assurance is broken and cannot be salvaged by
tinkering around the margins with slightly longer post-closure care periods, by hoping that
later case-by-case reviews will resolve things, or by enhancing segregation of assurance
funds.
Thus, the correct question has little to do with the past manner this debate has
been framed, which has focused on maximizing the flexibility for the landfill owners to
both reduce their costs and optimize their
opportunity to shift the inevitable costs to the
Today’s system of financial assurance
state. Instead, now that the problem looms
is broken and cannot be salvaged by
immediately in view, the Board should look
tinkering around the margins
to new mechanisms that will first innoculate
the state from the impending costs of failing
landfills, and then restructure the going-forward operating requirements for MSW landfills
to insure that this predicament is not repeated in the future.
84

40 C.F.R. §258.1(d). The open dumps prohibited by section 4005 of RCRA, variously estimated to be
10,000 to 20,000 in number, were only required to install a final cover over the site. No maintenance was
required of the cover, nor, saliently, was any monitoring mandated. Whatever the actual motivation, the
effect was only to briefly delay the consequences for leaving unaddressed thousands of garbage pits known
to be a threat to health and the environment for others when these sites wind their way onto the Superfund
queue after damage to drinking water supplies has already occurred, the public has been harmed and the
cost to remediate the situation will be prohibitively costly.

85

See page 41.

86

Government Accounting Office, Superfund Program: Current Status and Future Fiscal Challenges
(GAO-03-850, September 2, 2003), at p. 3: “The balance of the Superfund trust fund available for future
appropriations has decreased significantly since 1996, while additional hazardous waste sites continue to
be placed on the NPL. The Superfund trust fund revenues from taxes, cost recoveries, interest, fines, and
penalties have decreased from more than $2 billion in fiscal year 1995, the year the taxing authority expired,
to less than $370 million in fiscal year 2002 when presented in constant 2002 dollars.” See, also, Office of
the Inspector General, Congressional Request on Funding Needs for Non-Federal Superfund Sites (Report
2004-P-00001, January 7, 2004, at p. 4.
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States and municipalities that wish to protect themselves from major financial
liabilities, instead of bailing out one small industry at the expense of all the others, need to
split themselves off from Washington’s long years of regulatory abdication and march to
their own drummer.
L
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Chapter 2

T

Inadequacies of the
Current Rules

his
chapter
asks whether
Current assurance rules only cover costs to mow the lawn
California’s existing
– with almost nothing for corrective action – and also
post-closure rules
permit mechanisms that provide neither
effectively protect
cash nor third party guarantees
the State from the
costs of failing landfills. That question begins with an evaluation with how well
the current code is written. After reviewing the Board’s current rules for providing
assurance that long-term post-closure care will be undertaken, the cost items that
are missing from the assurance list are discussed, as well as the fatal deficiencies
in the mechanisms to provide assurance themselves. This is followed by a proposal
to fill in the gaping holes in the Integrated Waste Management Board’s rules.
No doubt the themes that follow will be startling for those who have come to
believe that there is a functioning mechanism to protect against landfill’s long-term
liabilities. But, just as is shown below, in 1990, before EPA had even finalized its
assurance rules on which California’s are based, the Government Accountability Office
(GAO) had exposed the major limitations of EPA’s parallel rules for hazardous waste
sites, which had been adopted earlier:
Protecting California Taxpayers from the Looming Landfill Crisis
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“Owners/operators are liable for any postclosure costs that may occur.
However, few funding assurances exist for postclosure liabilities. EPA only
requires funding assurances for maintenance and monitoring costs for 30
years after closure and corrective action costs once a problem is identified.
No financial assurances exist for potential but unknown corrective action,
off-site damages, or other liabilities that may occur after the established
postclosure period.”1
Unfortunately, neither criticism by the GAO nor its Inspector General have had
any apparent effect on EPA to reform its procedures.

California’s Current Post-Closure Care and Assurance Rules
California’s fabric of regulations for protecting the environment after landfills end
their operating lives is erected on a three-legged stool requiring landfill owners to do the
following:
! Closure. Properly close the site at the end of its operating life, including a final
cover to minimize infiltration of rainfall;2
! Post-Closure Care. Maintain and monitor the site after closure, albeit to a lesser
degree than during operation, for at least 30 years following the time it
closed (and possibly longer);3 and
! Financial Assurance. Use one of eight mechanisms that appear to, but often do
not actually, provide financial assurance that there will be the necessary
funds for some, but not all, maintenance for the first 30 years after closure,
so the State can complete these tasks in the event the owner fails to do so.4
As compared with other states, the three chapters in the California code through
which post-closure care and financial assurance weaves are very detailed, showing the
greater attention the Board’s staff has devoted to the issue.5 Certainly, they are robust in
comparison to many other states and to the legislative anticipation at the time of

1

Government Accounting Office, Hazardous Waste Funding of Postclosure Liabilities Remains Uncertain,
(GAO/RCED-90-64, 1992.

2

27 C.C.R. §§21769 - 21820.

3

27 C.C.R. §§21769 - 21780 and §§21825 -21890.

4

27 C.C.R. §§22200 - 22222.

5

27 C.C.R. C HAPS . 3, 4 and 6, at §§20950 - 22254.
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enactment, when long-term problems were seen as too distant and far off in the future to
register in the political calculus.
Then, the focus was more on providing landfill owners with flexibility, which
translates into enabling them to transfer liability to the public. But, that necessarily implies
shortchanging essential protections needed to insure that the State does not wind up
responsible for cleaning up hundreds of leaking landfills.6
Now, as the leading edge of a massive landfill bailout begins to converge with the
State’s unprecedented fiscal meltdown, California simply cannot afford a failure of the
regulatory process that leaves tens of billions of dollars of costs on the taxpayer.
To help frame the following analysis, TABLE 3 lists the five discrete types of costs
that can be created by a landfill following closure, which financial assurances are intended
to address. They are described in more detail in the following section.
Types of Post-Closure Landfill Costs
(filled in boxes indicate when occurs, checks indicate if presently covered in C A,
“x”’s indicate if not presently covered)

WhenTypes of Costs
Post-Closure

After 30
Year PostClosure

Minor maintenance costs

U

Major maintenance costs

X

Corrective action to remediate known pollution

U

U

Corrective action to remediate foreseeable pollution

U

U

Third-party claims for bodily injury and property damage

X

X

N OTE: C alifornia statutes permit coverage of reasonably foreseeable corrective actions that are not known, but
that authority has not yet been seriously exercised. C alifornia rules go beyond EP A minimum standards and
require third party insurance during landfill operation, but not afterwards.

TABLE 3

The Costs Not Covered by the Rule
When viewed in relation to the full spectrum of probable post-closure liabilities,
California’s post-closure assurance rules protect the State from only a very small part of
the total financial exposure that failing landfills pose. Before turning to the adequacy of
6

P.R.C. §§43500 to 43510.
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assurances for the items that are covered, here is a list of the major items that are not even
included in financial assurance at all:

Understatement of Included Costs for Post-Closure Care
With the states hard pressed to seriously audit self-determined estimates by landfill
owners with a self-interest in under reporting, significant costs can be expected to be
omitted or grossly underestimated. Region IV of EPA found that 89 of 100 facilities
submitting landfill cost estimates in their review underestimated closure costs and thus
posted inadequate levels of assurance. The total amount of the underestimates was $450
million for those 89 sites,7 and the EPA Inspector General found from its review that this
is a matter of significant concern.8

Expensive Maintenance for Post-Closure Care
The definition of maintenance is limited to routine, minor items, such as lawn
mowing, leachate treatment and occasional monitoring.9 It excludes major, non-routine
maintenance expenses that almost certainly can be expected before the end of 10-20 years
of operation and 30 or more years of post-closure care. Examples are the need to replace
the key final cover as it degrades that may happen every 20 or 30 years and cost
approximately $20 - $40 million to replace at major landfills each time.10 Another is to
repair the mission-critical leachate collection lines and associated drainage systems that
will likely become clogged and, at large landfills, can cost millions of dollars to fix per line
when the clean out head is no longer able to clear the pipe. Although there has been very
little discussion about the need to protect the states from the distinct possibility of higher
maintenance costs than currently booked for public assurance, internally, the landfill
industry is moving to protect themselves from these future costs.11

7

Inspector General, supra, at p. 46.

8

Inspector General, supra, at p. 45.

9

27 C.C.R. §21840(c).

10

Final cover installation costs approximately $120,000 per acre and the footprint for large landfills occupies
hundreds of acres. Depending upon how much clay might be recovered during replacement, the costs might
be reduced somewhat. A figure of $100,000/acre would appear to be a fair composite cost. While the entire
cover is not necessarily degraded by the time the warrantee expires, for example, it will be difficult to
identify which parts have because the cover is overlain by dirt and vegetation. Even those sections of the
cover which have not yet failed, can be expected to deteriorate soon afterwards, and that will tend to make
it uneconomic to patch the known trouble spots.

11

Richard Peluso and Rodney Taylor, “How to Own a Landfill (and Sleep at Night),” Waste Age (November
2003), at p. 43.
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Corrective Action
No protection is provided as a companion to the assurances for post-closure care
to cover the major costs for corrective action during that period (or, for that matter,
during operation). This includes actions to eliminate groundwater contamination from
leaking landfills and to restore the site to a condition where it no longer poses a
discernable threat to the environment (unless they are already known or, in the case of
California, are reasonably foreseeable).12
Some have been aware of this fact that the major post-closure costs to address a
major site failure, such as those dealt with under Superfund, have not been generally
included in assurance programs.13 But, few have appreciated the far greater issue that
Superfund’s efforts only touch the surface of what will have to be done to remediate
failing landfills in the future.
There is no reliable data base of Superfund costs, but, what data there is suggests
that it has spent about $25 million on landfills on the National Priority List. Note,
however, that Superfund’s experience provides
a grossly inadequate basis for estimating these
EPA adopted generic guidance that
costs because most of its efforts have not really
remediation of MSW landfills is only
remediated the sites, as most people understand
required to include the bare minimum
the term.
of short term expedients, which it
characterizes as “containment,”
having rejected true treatment as
“impractical.”

In 1991, EPA adopted generic guidance
for what remediation should consist of at
Superfund landfill sites. Essentially, the
guidance states that remediation of MSW
landfills is only required to include the bare minimum of short term expedients, which it
characterizes as “containment,” having rejected true treatment as “impractical.”14
12

27 C.C.R. §§22220 - 22222.

13

Although California’s rules go beyond known to reasonably foreseeable corrective action, as shown later,
the actual amounts posted are wholly inadequate for serious remedies to a failing site.

14

U.S.E.P.A., Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites
(EPA/540/P-91/001, February 1991) (emphasis added). The report attempts to qualify its general
authorization for containment-only in certain instances:
“The NCP also contains an expectation that treatment should be considered for
identifiable areas of highly toxic and/or mobile material (hot spots) that pos potential
principal threats. Treatment of hot spots within a landfill will therefore be considered
and evaluated.”
However, the guidance also states that it is not necessary to characterize the waste body, and, therefore, the
very instrument that might discern that sort of localized high risk situation before it becomes acute is
(continued...)
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In application, this containment approach consists largely of capping and fencing,
and sometimes relief wells, slurry walls and bottled water. These limited measures are only
designed to slow down for the short-term the rate of biological activity, which is what
generates and transports the releases of toxic leachate, hazardous air pollutants and
greenhouse gases into the environment, and temporarily deflect some of the worst
uncontrolled releases.
But, containment does not restore the site to a state where it no longer poses a
threat to human health or the environment, absent the continued intervention of active and
passive barriers and collection systems that will have to be continuously monitored and
maintained for the centuries long time span that the releases are capable of occurring.15
Today, we still can observe leachate being produced in landfills dating back to the Roman
Empire.16
When the containment efforts themselves fail, as they inevitably will in the absence
of institutional structures, nonetheless funding for perpetual care, the only defense for
containment is the claim that the pollutants that are released into the environment will be
attenuated from dilution, degradation and, underground, adsorption.
However, attenuation does not pertain to the global impacts of climate change
from methane and does not protect people who live in proximity to the site from the
uncontrolled emissions of hazardous air pollutants and from contaminated drinking water,
unless it is sourced from a different aquifer.
Essentially, EPA’s only substantive justification for authorizing minimal actions to
address failed MSW landfills is the unsupported claim that they are “to a lesser extent
hazardous” than licensed hazardous waste sites, and therefore only pose a “low-level
threat rather than a principle threat.” Its further defense is that remediation is “impractical”
because of its enormous cost is only relevant if the affected public will not demand it.
But, that reliance does not hold up on examination. The constituents of MSW
landfills can be a serious concern, and the catastrophic failure modes that EPA did not
consider are so direct and significant the affected public is not likely to accept the use of
palliative efforts.
MSW Landfill Constituents are a Serious Concern. The leachate
characteristics at MSW facilities, while less in concentration, are not entirely dissimilar to

14

(...continued)
deliberately not applied.
15

See NOTE 23 on page 11.

16

Allan Freeze and John Cherry, Groundwater (Prentice-Hall, 1979), at p. 437.
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licensed hazardous waste sites. At the future time when the problems occur, their
remediation will not be significantly less necessary.
First, many of the major engineered licensed landfills are not exclusively municipal
waste facilities. Actually, they are often linked at the hip with old, pre-Subtitle D codisposal sites that accepted hazardous industrial along with municipal wastes. In many
cases there simply is no “bright line” between so-called modern and sanitary municipal
landfills and old, discredited and leaking industrial dumps.
This often happened as an outgrowth of the waste industry’s efforts to gain market
power with the “hub and spoke” strategy of combining hauling with disposal assets in each
geographic market. To do that, when the consolidators entered each new market, they
sought to quickly purchase an existing landfill that could be more quickly re-licensed as an
MSW facility than pursue environmentally qualifying a new site that could be bogged
down in hearings for years.
Second, the definitions in Subtitle D rules refers to “municipal” and “sanitary”
wastes, but any inference that the garbage is benign would be inaccurate. In fact, because
of the small generator and household waste exemptions – and also possibly including some
of the large number of variances for industrial process wastes and low-level radioactive
waste – many currently recognized toxic substances continue to be a part of municipal
waste discarded in Subtitle D landfills.17
Indeed, the actual field data examined by the EPA in 1991 as part of its Subtitle D
rule process actually did “not reveal significant differences in the number of toxic
constituents and their concentrations in the leachate” between sanitary and hazardous
waste streams.18 While more recent measurements suggest that today there may be
somewhat different concentrations, and for some constituents, lesser concentrations, in
1991 when the Agency provided its presumptive remedy guidance, it did so in the face of
its own data that concluded toxic constituents of municipal waste were not in fact less
than legally defined hazardous waste.
Third, many new chemicals that wind up in the municipal waste stream, such as
bromated fire retardants, which are not currently listed as hazardous today, appear

17

40 C.F.R. §§261.4 - 261.5.

18

56 FED . R EG . 196, at pp. 50982-50984 (October 9, 1991).
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destined to be enumerated in the future, even though they are of the same class as many
recognized toxics today.19 Perchlorate is another.20
Fourth, entirely new categories of chemical compounds, which are not presently
recognized as legally hazardous, appear to be a threat to human health, such as health and
pharmaceutical and personal care products (PPCP) that are not regulated for disposal.
These do not currently meet the tests for “priority pollutants” as being “persistent,
bioaccumulative, toxic (PBT) or “persistent organic pollutants” (POP), but that distinction
is based upon an arbitrary categorization.21 In general, over time standards tend to become
stricter, bringing more compounds within our recognition as being dangerous to our
health.
Fifth, the present leachate measurements used to correlate with estimates of latent
hazardous waste constituents in the landfills probably do not significantly capture the all of
the toxic loadings presently entrained in the casings and screens of durables like computers
and television screens and in some packaging. Ultimately, however, the little research
which there is suggests the significant possibility that these hazardous compounds and
heavy metals will leach, or the integrity of those casings will physically deteriorate, and the
additives and metals will be able to migrate into the environment under the right
conditions.22 By definition, current leachate measurements fail to provide any reliable
estimate of those types of hazardous effluents in the future, even though they would seem
to be a significant feature in the future.
Sixth, this list shows that the issue of how much less toxics there are in municipal
versus licensed hazardous waste landfills winds up being a question of degree and not
kind. That in turn, bears significantly on whether it will be politically possible to keep

19

Kellyn Betts, “Deca in the atmosphere,” Environmental Science & Technology (Feb. 2004). Marla Cone,
“Cause for Alarm Over Chemicals: Levels of common fire retardants in humans are rising rapidly,
especially in the U.S.; Animal tests show effects on the brain,” Los Angeles Times (Apr. 20, 2003).

20

T. A. McDonald, “The Risk Posed by the PBDEs, A Class of Flame Retardants,” In: 6 th Bienniel State of
the Estuary Conference, “The San Francisco Bay-Delta Estuary: Changes and Challenges,” San Francisco
Estuary Project, Oakland, CA (2003). OEHHA, “OEHHA Announces Health Goal for Perchlorate in
Drinking Water,” Office of Environmental Health Hazard Assessment, California Environmental Protection
Agency, Sacramento, CA (2004).
On-line at:http://www.oehha.ca.gov/public_info/press/perchloratepress.html.

21

C. G. Daughton, “Pharmaceuticals and Personal Care Products (PPCPs) as Environmental Pollutants:
Pollution from Personal Actions,” Presentation at California Bay-Delta Authority Contaminant Stressors
Workshop, US Environmental Protection Agency, Las Vegas, NV (2004).

22

Timothy Townsend, Characterization of Lead Leachability from Cathode Ray Tubes Using the Toxicity
Characteristic Leaching Procedure (Florida Center for Solid and Hazardous Waste Management,
December 1999).
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putting temporary band-aids over the problem, instead of permanently resolving the
problem.
Whether, on the one hand, the pollutant is just salt that makes the water taste bad
along with a little benzene that might cause cancer in a few, or, on the other hand,
significant benzene levels that conclusively will cause cancer in many, remedial efforts will
be demanded in populated areas.
Moreover, if history is any guide, when these problems are most likely to arise, the
future generations at that time will probably be more intolerant of contaminated water
supplies than those today. While the health impacts from a failure to act to prevent
groundwater contamination may be worse for a licensed hazardous waste landfill than for
a municipal landfill, in the future either is likely to elicit a public response that demands
resolution, which, as EPA notes, will not be demonstrably different from hazardous waste
repairs. Thus, the costs of addressing the problem cannot reasonably be assumed
substantially less for a MSW landfill than at a legally defined hazardous waste landfill.
Catastrophic Failure Modes Ignored. EPA’s contemplation of what is
necessary to respond to a failing landfill focus on a belief that the releases will not be
significant and addressable with minor repairs.
The Agency’s presumptive remedy guidance does not appear to consider
catastrophic site failure, which could, like the impending failure of a large dam above a
nearby town, peremptorily demand sizable repairs rather than be amenable to patch ups.
Yet, major site failures appear to be an credible outcome for many landfills because critical
components of the landfills’ safety features necessary to keep the wastes isolated will not
be maintained for the period of time required, while the sheer mass of the waste sites have
increased logarithmically.
Key to understanding why this is the case the role that is supposed to be played by
another critical component of today’s engineered landfills, which is less well known than
the liners, and that is the leachate collection system (LCS). As has been discussed, by rule
the operation of the LCS, as well as cap maintenance and replacement, is scheduled to
end 30 years after closure, assuming that these items remain effective even that long.23
The critical importance of the final covers’ integrity to long term site performance is
sometimes recognized, but, less often is the LCS.
Sealing the bottom is a good thing to do in the sense that it may help reduce the
chance of leachate seeping directly into the underlying groundwater. But, when the cap on
top ultimately degrades, the whole idea of using barriers to isolate the waste load falters
unless there is an additional system to remove the leachate that drains to the bottom,

23

27 C.C.R. §21900. There also are very small amounts denominated for those acknowledged foreseeable
corrective actions. See p. 91
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which otherwise will accumulate and threaten the integrity of the liner and the stability of
the site. That is the purpose of the LCS’s perforated pipes arrayed across the liner, and it
is mission critical to landfill safety.
Although the Board nominally retains the power to extend maintenance for these
two key components, there will probably be no assurance funds available for that purpose
after the end of post-closure care, making any hypothesized extension of care after 30
years a Pyrrhic accomplishment. Also, under current requirements, even if there were
funds still on hand, they would just be sufficient for lawn mowing, leachate treatment and
sampling. There never are any funds under the current rules to replace final covers or
repair clogged collection lines even during those 30 years of care, nonetheless thereafter.24
Moreover, with the new generation of landfills today, which are several hundred feet high,
the liner and collection system are under so many tens of millions of tons of garbage, that,
as a practical matter, they have become inaccessible and unrepairable notwithstanding any
conceivable amount of money that could be mustered for the purpose.
In any event, there is not likely to be way to circumvent the absence of any
assurance funds by compelling the original owners to perform the task of cap maintenance,
nonetheless for massively expensive repairs at the bottom of the landfill, all for a site
which has not produced any revenue for a generation. That is not even realistic for a
company which, somehow, has remained in business, and obviously impossible for the
majority that are no longer in existence.
Even if the Board, or more likely its successor agency, were to be have oversight
over maintenance for hundreds of closed sites and were aware of the need for repairing
failing caps, the costs would be in excess of $100,000 per acre, or billions of dollars for all
the state’s landfills.25 Without assurance funds set aside for this purpose, there is no
reasonable basis to assume that it will happen, even if the prerequisite institutional memory
existed to do so.
Therefore, as EPA’s technical staff has repeatedly stated, the cap will “eventually
fail.” When it does, as incursions of rainfall, runoff or snow melt in non-arid sites
increase through cracks and tears in the cap, localized decomposition and settlement may
be expected to cause cascading failures. In some places, water will pond in the resulting
dips and degrade the underlying liner components, and in others the plastic sheet will rip
and the clay, crack.
26
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See page 39.

25

For a more detailed discussion, see page 128.

26

See note 21.
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With the leachate collection systems out of operation, perched water tables and
hydraulic head buildup on the bottom liner inside the landfill will become inevitable, unless
the liner has deteriorated to the point where the leachate leaks into the aquifer more
quickly than moisture intrudes from above, a highly undesirable outcome of its own.
If not, and leachate accumulates, there does not appear to be any reasonable
probability that the leachate collection systems could be reactivated to remove it. Keeping
these systems functioning is a challenge while they are being actively maintained and
annually cleaned out. After years of stagnant drainage and disuse, the lines and drainage
beds will more likely have become clogged and no longer operable were an attempt made
to restart them.
From that point, unfortunately, engineering protocols do not exist to predict how
the failure mechanisms will unravel, because precious little attention has been given to this
overriding problem in the future. In addition, the fact that EPA has embraced the
industry’s push to mega-fills to 100 times their former size exacerbates all these concerns
to a very significant degree, because there is no long term historical experience with such
large sites to validate the engineering equations. Factor of safety analyses rely on too
many assumptions, many of which are not known, to be useful for predictive purposes for
any landfill, nonetheless of a mega-sized landfill, to analyze the geophysical performance
of a stressed heterogeneous waste mass.
For all of these reasons, there is no way to anticipate precisely what will happen
after liquids re-enter the site.
The industry hopes that the manner in which the failures will evince themselves will
be minor and manageable. This is largely grounded in the fact that, although most of
today’s landfills are manmade mountains above grade, the base is typically dug about 3050 feet into the ground. One could initially contemplate that the dug in side walls will
keep the site stabilized so long as the hydraulic buildup does not exceed that height, and
when it does,
the damage will there a “bathtub effect,” as EPA has sometimes referred to it as, in which
leachate spills over the sides. Presumably, were this to happen, whoever is responsible for
the landfill, which as years go by would inevitably be the state, would seek to minimize
their costs by drilling relief wells and constructing slurry walls to temporarily stem the
overflows.
Whether that least cost approach would satisfy the technical and political needs at
the time in the event that is all that happens, is not known. In any event, EPA’s vision of
the worst case event would actually be the least of the complications that may be
anticipated. The full effects would entail dramatically greater costs, because there not be
any early warning bathtub effect with leachate spilling out the toe where the sides of the
landfill ties into the base, and the impacts could be so much greater than side seeps.
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Among the complications are the possibility of a major landslide in which a
significant part of the landfill mass becomes detached or slides off its base. For, not only is
it very unlikely that infiltrating liquids will be drained out by the LCS, but also, especially
in mega-sized landfills, the infiltrating liquids may remain largely perched above the belowgrade base. For not only do the landfill operators use repeated passes with compactors,
which weigh more than 100,000 pounds, to bring average densities greater than 1,600
pounds per cubic yard (and more than 2,200 lbs./cu.yd. at the lower depths), but also, the
overlying and overpacked waste burdens hundreds of feet high are likely to compress the
bottom levels to near impermeable conditions through time through settlement.27
Furthermore, far above grade in the waste mass will be intervening layers of
heterogeneous, low permeable material that will create either mounded leachate pools or
perched water tables, likely to move laterally to the sides.
The more liquids are present throughout the waste mass, and especially so above
grade, the lower the friction that keeps pieces of wastes next to each other from sliding by
each other. That is the key condition that can reduce the shear strength, which is needed
to counterbalance those forces, and threaten landfill stability.
In addition to decreases in the shear resistence, perched water tables above the
bottom level will create expanding pockets of gas generation. When that happens near the
exterior side walls, this phenomenon has been observed to physically lift and punch out the
membrane on top, destabilizing the side walls. Presumably, other presently little
understand phenomenon will occur as well.
With tens and sometimes hundreds of millions of tons of garbage held back in
manmade mountains as much as 1,000 feet high by little more than a few feet of a
compacted dirt berm and plastic tarp on the side walls, the consequences can pose an
extreme threat to human life, as well as to environmental resources.
For these reasons, the possibility of catastrophic site failure exists along with the
bathtub effect. When the possibility of major sideslope failures looms over bathtub effects
at a megafill, and the site is located near developed areas, the physical threats become so
substantial that palliative efforts such as cap repairs and relief wells would not seem likely
to be publicly acceptable.

27
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David Bleiker, Grahame Farquhar and Edward McBean, Landfill Settlement and the Impact on Site
Capacity and Refuse Hydraulic Conductivity, “Waste Management and Research (1995), at p. 533.
Richard Sprague, “Is Piling It Higher and Deeper the Only Answer,” MSW Management
(September/October 2001), at p. 51.
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This is not an academic concern. Major landfill collapses are far more common
than is publicly understood, but only because those that occurred to date have either been
on the enclosed interior working
areas of the site, or in
uninhabited areas. But, that
good fortune is only a matter of
luck, not due to some sort of
safety feature in today’s landfill
designs.

Rumpke landfill near Cincinnati collapses causing fire
Photo by C heryl Allen

The most notorious
example of a catastrophic landfill
collapse in the U.S. occurred
without warning in 1996 at the
Rumpke landfill near Cincinnati.
The photo along side shows the
sheered face of the interior side
wall that, without warning,
catastrophically collapsed and
burst into flames in March of that
year.28

In the Rumpke case, the particular collapse occurred on one of the interior walls of
the landfill. But, there is no reason to believe a future collapse will not occur on the
exterior side wall, affecting whatever development surrounds the site.
The dimensions of these types of threats to tomorrow’s subdivisions and malls that
will surround today’s landfills needs to be described to be fully grasped, as was recounted
in Waste News –
“Jim King remembers running, fast, as 20 acres of landfill collapsed
behind him. Larry Stone, despite years of service as a police officer and
firefighter, is unashamed to say the destruction overwhelmed even him.
“And Dan Flannery figured he was the best equipped in the firm to help
fix the problem – so he did just that.

28

B. O. Schmucker, “Forensic Analysis of the 9 March 1996 Landslide at the Rumpke Sanitary Landfill,”
Proceedings 12 th Annual Geosynthetic Research Institute Conference (1998), at p. 75. While the Rumpke
failure involved an interior collapse and was not, itself, due to long term problems, but improper practices
in expanding a cell, the episode is relevant to the consequences of any number of types of events in closed
landfills that can lead to the same result, such as a failing cover and clogged or inoperable leachate
collection lines, that undermine site stability.
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“March 9, 1996, was a watershed date in the history of the Rumpke
Sanitary landfill, 12 miles northwest of Cincinnati in Colerain Township.
“That's the day a massive portion of the landfill – known to locals as
Mount Rumpke – collapsed as employees literally ran for their lives.
“The collapse, which lasted only a minute or so, has taken more than a
year and a half to fix and has cost Rumpke Inc. millions in destroyed
equipment, lost disposal capacity and repair costs.
“‘That brought me to my knees. I can't explain the energy that I felt when
I saw the 992s crumpled up,’ said Stone, general manager for Rumpke’s
Ohio operations. The 992s are massive front-end loaders with tires taller
than the men who drive them.
“Two of the huge machines were near the bottom of the hill, and the force
of the slide catapulted one on top of
the other.
“That brought me to my knees. I
can't explain the energy that I felt
“‘When I got there, it was a tad
when I saw the 992s [compactors]
overwhelming,’ said Stone, the former
crumpled up” – Rumpke general
cop and fireman.
“For King, landfill operations manager, instinct kicked in as he and about
seven other workers ran for cover when the hill collapsed that Saturday
morning. ‘As I was running down the hill, I was hollering,’ he said. ‘I told
everybody, Run for their lives.’
“‘Cracks were coming underneath my feet. It was like an earthquake.’
“They had no idea where or when the landslide would stop. ‘When we
ran over that hill, we didn't know if it would come out to us. We just kept
on running,’' King said.
“Craig Wells was one of those workers on the run.
“Wells was the only employee near the base of the hill, pumping water
out of a new cell being built. Then, the earth moved.
“‘I thought it was pretty much over with at that point. It was pretty
severe,’ he said.
“Wells ran to a nearby truck and started to drive away. But the truck got
stuck, and the trash rumbled closer and closer.
Page 50

D ay of Reckoning

“‘I figured if I was going to get it, I was getting it on the run,’ Wells said.
‘I thought I was going to get buried.’
“Wells outran the slide, but a
wave of earth and debris lifted
his truck like a surfboard.
“About 20 acres ultimately
collapsed into another 13 acres
on the side of the landfill's
massive hill. . . .”29
As noted, EPA has attempted to
bound the consequences from these sorts of
The aftermath of the Johnstown Flood – corner Main failure mechanisms as a “bathtub effect.” But
and Clinton Streets.
these recent failures, most prominently as at
Photo C redit: NOAA files
the Rumpke landfill, or the even more serious
one near Manila the following year, illustrates that the sheer physical devastation of a fullfledged site failure at a mega-fill might more properly reassemble the far more dramatic
mechanisms of a dam collapse, such as the 1889 Johnstown disaster that killed 2,200
people,30 than a relatively benign “bathtub” overflowing its sides and requiring some
mopping up.
In the Philippines case, at the Payatas landfill outside Manila, “residents recounted
hearing a thunder-like burst just before the wall of garbage, looming over the town like a
volcano, fell....then burst into flames.31
California, too, has not been exempt from experiencing these sorts of site failures,
albeit not as spectacular as Rumpke, most recently at the Keller Canyon landfill in 1997.
Before that, in 1978, the Acme landfill experienced a failure in Contra Costa County.32

29

Jim Johnson, “Rumpke Rebuilds After Slide: Men Who Feared for Their Lives Return to Shore Up
Unsteady Mountain,” Waste News (December 22, 1997).

30

“Hundreds of Lives Lost: A Waterspout’s Dreadful Work in Pennsylvania: The City of Johnstown Swept
Completely Away: A Lake on the Neighboring Hills Bursts Its Barriers and Sweeps Everything Before It
– Men, Women, and Children Swallowed Up by the Angry Flood – Awful Scenes Witnessed by Survivors,”
New York Times (May 31, 1889).

31

Stephanie Kriner, “More than 200 Feared Dead in Philippines After Rain-Triggered Landfill Collapse,”
DisasterRelief.org (Jul 12 ‘00).

32

Scott Walker and Robert Anderson, “Engineering Geology Overview of Municipal Solid Waste Landfills
in Northern California,” Engineering Geology Practice in Northern California (2001), at p. 391.
(continued...)

Protecting California Taxpayers from the Looming Landfill Crisis

Page 51

The only sites immune to a collapse at those built in old mine sites, such as the Eagle
Mountain landfill in Riverside County, and those like the Mesquite Landfill in Imperial
County sited in deserts without perceptible precipitation.
For remote landfills, conceivably there may be some who would argue that it
would be politically possible and economically desirable to let massive landslides happen,
imprudent though that may, in fact, be.
But, that cannot be the basis for
calculating future liabilities today. By the
time failures are expected in today’s
lined landfills, most of the sites will be
surrounded by the once distant cities,
which in many instances will have
sprawled out around them (see photo
along side of the subdivisions adjoining
the Richland Creek Road Landfill near
Atlanta), just as has already happened to
many of the pre-Subtitle D generation of
landfills. 33
Nearly 200 houses were sold in 15 months in the Little
Mill Farm subdivision outside Atlanta next to the
Richland Creek Road Landfill

Indeed, many major urban
landfills, such as the Sunshine Canyon
Photo credit: C harlotte T eagle landfill in Los Angeles, were actually
© Atlanta Journal-C onstitution, perm ission to reprint granted
originally located in population centers
to minimize haul costs, without thought
to the long-term consequences of contaminating drinking supplies for millions of people,
nonetheless of catastrophic landslides.
Moreover, the confluence between landslides and affected populations has come
very close to already happening in the U.S. Although the Rumpke disaster, large though it
was, involved a collapse inside the landfill that did not threaten neighbors, three years later
a catastrophe, which would have engulfed major commercial businesses, was only
narrowly averted.

32

(...continued)
Landslides also have been reported in other parts of the country at the Metro, Meadowlands, Payatas and
Paxton landfills from design flaws, operator error, deliberate imprudent shortcuts, or unusual weather
conditions.
33
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In 1999, while undergoing remediation efforts, the abandoned, 170 foot high
Paxton II Landfill in southeast Chicago was observed with unstable slopes that threatened
to release 300,000 cubic yards of garbage onto the businesses along Stony Island Avenue
below, also closing Interstate Highway 94. Extensive coverage of the possible
“garbalanche,” forced the state to appropriate funds to install a new cap and leachate
collection pumps and replanted the side slopes with new vegetative cover that has so far
staved off the feared collapse.34
What specific steps would be demanded if someone ten, 20 or thirty years from
now were to observe side-seeps from a long-closed 500 foot high landfill containing a
hundred million tons of garbage, surrounded by thousands of homes and stores, is not
known.
But, even if advance warnings were given, the distinct probability that a significant
part of the entire site would have to be excavated and stabilized, before being redeposited
somewhere else, appears to be within the realm of possibility. For, environmental
sensibilities, including unwillingness to ignore risks to public health or to accept palliative
responses to risks, have consistently heightened over time. Should there be no warning, as
is often the case, the expense of stabilizing and reburying a mountain of trash, which has
already collapsed, will be unavoidable.
As shown on TABLE 4, the costs to excavate, stabilize and re-bury the part a failing
landfill needed to re-stabilize the waste body could be between $72 and $86 per ton – or
hundreds of millions of dollars for a modern landfill.35 And that is before contemplating the
third party damages.

34

Illinois Environmental Protection Agency, Superfund Listing: Report on Paxton Landfill (LPC
#03160000033) (2004). Sarah Downey, “State Tryng to Keep Landfill from Sliding Towering Dump Could
Slip Into Neighborhood,” Chicago Tribune (Mar 14 ‘99). Megan O’Matz, Workers Set to Take on 170-Foot
Tall Waste Heap,” Chicago Tribune (Mar 16 ‘99).

35

Excavation and haul costs from the Minnesota closed landfill remediation program. Stabilization costs
based upon bare-bones mechanical-biological treatment (MBT) being deployed in Europe to comply with
the European Commission’s 1999 Landfill Directive which ordered the phase out of land disposal by 2015.
Assumptions applied to the reported $50/ton processing cost were: organic fraction, 60%; volume
remaining after MBT, 70%; tip fee at new site, $20/ton, at existing site using same base, $15/ton.
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Estimated Cost to Excavate and
Stabilize Failing Landfill
($/T on)

Cost to Excavate

$ 1.50

MBT Stabilization

$ 50.00

Hauling - Low

$ 10.00

Hauling - High

$ 20.00

Re-Disposal@Exist Site

$ 10.50

Re-Disposal@New Site

$ 14.00

Total - Low

$ 72.00

Total - High

$ 85.50

Sou rce: Cen ter for C ompetitive Waste In du stry

TABLE 4

The largest part of the cost is stabilization, about which some may raise questions.
Under Superfund, after all, the most extensive clean ups of landfills have involved digging
up the contaminated site and reburying it in a newer lined landfill.
But, modern megafills contain more than 100 times the volume of material as most
of the sites dealt with under CERCLA. By itself, when we are contemplating what to do
with 50 to 100 million tons of garbage in a failed site, the sheer volume precludes the
option of moving that large a load to another facility, because none would be large enough
to receive it. There would also be the question of why go to the expense of excavating
and reburying all that waste in another facility designed with the same flaws as the one that
had just failed.
For these reasons, if site failures arise in large sites as issues of concern, true
remediation will almost certainly include stabilization, but, we have broken down the cost
elements in the event one believes otherwise. There certainly exists the possibility that
efforts to address a failing site, which has suffered significant liquid intrusions before the
problem was observed, may be addressed with relief wells, surrey walls and other
palliative measures. But, especially with the large megafills, and the likelihood of greater
environmental sensitivities in the future than today, a hypothesized low-cost scenario doe
not appear to be a high probability.
Personal Injury
Compensatory claims for personal injury and property damage to those who live in
proximity to the sites from the effects of leakages are covered only in California by limited
assurances, and even there only while the landfill is operating.
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However, these costs are not covered at all following closure of the site, and even
during operation, are capped at $1 million per occurrence at a site and $5 million for all
sites owned by an operator in the state.36
Since coverage is not provided for occurrences in the decades following closure,
much less after post-closure, there is no protection at all for the very time when injuries
and physical damages are most likely to be observed, apart from the wholly inadequate $1
million cap. This could be hundreds of millions of dollars at the worst sites, and multiples
more if putative damages are awarded.
Also, if the few epidemiological studies that have been done, all of which suggest a
link between routine emissions and adverse health impacts,37 are borne out in further
testing, almost all sites may involve personal injury claims that would also swamp the persite caps.

Maintenance and Environmental Impacts After Post-Closure
No coverage is provided for either routine or non-routine and expensive
maintenance and all of the other environmental costs listed above after the 30 year, postclosure period is ended (or after any additional years required by administrative action
during which the cover is maintained).38
•
To summarize, in addition to failing to reach past the post-closure period when
problems are most expected, financial assurance does not presently cover the following
types of long term landfill costs: non-routine care, palliative or remedial corrective action,
or third party injuries, each of which are very expensive. See TABLE 5.

36

27 C.C.R. §22215.

37

State of New York Department of Health, Investigation of Cancer Incidence and Residence Near 38
Landfills With Soil Gas Migration Conditions, New York State, 1980-1989 (1998). See, also, Paul Elliot,
“Risk of adverse birth outcomes in populations living near landfill sites,” 323 British Medical Journal 363
(Aug. 2001).

38

27 C.C.R. §21900.
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Types of Long Term Landfill Risks Not
Covered by Existing Financial Assurance
Type of Risk

Description

Non-Routine Care

Replacing the final cover repeatedly, unclogging
leachate collection lines

Palliative Corrective Action
(current Superfund practice)

One replacement of the cap, relief wells, slurry
walls, bottled water, fencing

Remedial Correction Action*

Excavating, pretreating and then reburying the
stabilized waste load

Third Party Injuries

Personal injury and property losses

TABLE 5
* C alifornia is unique in having a provision requiring coverage of “reasonably foreseeable”
corrective action, which could be utilized to correct this om ission here. U nfortunately,
with current postings for this item varying between $162,000 and $3.8 million, the
requirement has yet to be meaningfully applied.

To put all this in perspective, a typical large landfill might cost $50-$100 million to
build, and generate something more than about $200-800 million in revenues over its
operating life. Its financial assurance funds might be calibrated at $100,000 to $200,000
annually over more than 30 years, to total $3 to $6 million by the time the site is closed.
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Yet, after the post-closure period ends, a large landfill, not located in an arid or
remote region, also may be expected to leave as
its legacy costs to the State the risks for the
expense of a full-fledged remediation effort as
well as damage awards. In serious cases, that
could easily be several hundred million dollars
over and above the minor maintenance costs
that are covered.
Thus, the final bill at such a site could be
one hundred times what has ostensibly been set
aside for long-term care, and approach or
exceed the total of its 15 to 20 years of
revenues.

FIGURE 5

While current assurance amounts for
routine care approximate $5 million, just nonroutine care, which definitely will be required,
will easily exceed $20 million, and palliative
corrective action might raise that to more than
$50 million. But, true corrective action at a megafill could be $500 million and third party
injuries in populated locals might double that. FIGURE 5 shows approximate estimates of
the range of cumulative costs for the long term risks posed by landfills.39
But, FIGURE 5 just reflects the relative magnitude of costs at a single, major site
under these alternative definitions for recognizing costs. The ultimate bill under current
rules that will eventually fall to the State needs to reflect the totality from among all of the
highly variable site costs.
Detailed engineering studies to project the liabilities of site failure at each of the
240 landfills in California has not yet been done. But, the preceding discussion suggests
that a conservative first order proxy is
[T]he final costs for the state of
that the bulk of costs at all of the sites
California to clean up the landfills
probably is very unlikely to lies anywhere
would well be in the order of $26.4
less than somewhere between $20 million
to $200 million. That could be statistically
represented as the standard deviation around the mean where 68% of long-term, site
specific costs will fall if they are normally distributed. Under that assumption, the final
costs for the state of California to clean up its landfills would well be in the order of $26.4
billion. Yet the cumulative amounts for which assurance is currently provided, or more

39

The values shown are not engineering studies, but rather are only intended to reflect the relative orders of
magnitude of the different types of costs that may be incurred in the case of a major site failure at a megafill
in an populated area.
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often denoted without any cash balances or guarantees, probably is little more than $1
billion. If a more pessimistic set of assumptions are used and the standard deviation
around the mean is $50 to $500 million, than the expected costs would be $66 billion.
Whether the assurances for the small part of the total long term costs that are
covered by post-closure care requirements have real value to protect the State from
regulatory failure is discussed next.

The Fatal Flaw in Financial Assurance for Minor Costs
As explained in the preceding section, most of the risks from long term landfill
liabilities are not even addressed by current financial assurance procedures. With regard to
the small part that is, the Integrated Waste Management Board’s rules permit financial
assurance to be demonstrated by a wide variety of financial instruments that largely mirror
those enumerated in EPA’s rules, with several key enhancements that deserve mention.
Before turning to the details of each in the next part of this chapter, the major
overarching concern to emphasize has nothing to do with the usual debate in these matters
as to the unique particulars of each. For example, are letters of credit as good as
segregated trust funds, or are financial means tests as bad as captive insurance? All of that,
while of no small importance in their own realm, is peripheral to the crux of the matter in
the wider context.
For, as discussed in the prior chapter, none of these mechanisms reach the essential
flaw in their common denominator. That is, regardless of the rigor of the assurance
mechanism, any fund will be dismantled too soon. The problem transcends any attempt to
be overcome by longer post-closure periods, and tweaking them will not repair that
fundamental problem.40
What undercuts the entire regulatory structure currently used to provide assurance
— no matter what mechanism is polished and selected — is, again, the fact that landfills
are most likely to eventually leak after care finally ends. That will create the major costs
after the end of the legally defined period of financial responsibility, probably sometime
shortly after the minimum 30-year post-closure proof period ends, financial assurance is
drawn down, and care is terminated.
Therefore, at the very point when the big ticket cost items will likely come due, the
financial assurance chest will be bare, making the rigor of the assurance mechanism
immaterial. So not only do these rules fail to cover landfills’ real costs during the period
when some assurance is provided, but also, nothing is left by the time the major items are
most likely to arise.

40
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Reading this, many will be tempted to conclude that the structural defect can be
cured if only we were to extend the post-closure period beyond the minimum 30 years.
That is, unfortunately, most assuredly not the case.
California’s assurance rule already reserves the power to extend the minimum 30year post-closure period on a case-by-case basis,41 and does so more assertively than
EPA’s.42 While the Subtitle D rules only permits the 30-year period to be extended if the
state finds that “the lengthened period is necessary to protect human health and the
environment”43 – putting the burden of proof on the state – the Board’s rule seems
intended to shift the burden to the landfill owner to prove that the “landfill no longer poses
a threat to the public health and safety and the environment.”44 Also, California’s code
makes no provision for shortening the post-closure period to less than the “minimum
period of 30 years,”45 as does the EPA’s.46
There are four fatal problems in any attempt to resolve the problem with the hope
of possibly extending the post-closure after the minimum thirty years have elapsed: the
lack of legal authority, the interminability of the problem, the lack of funds to do so, and
institutional limitations.

Difficulty of Legal Authority
First, especially for those states following the EPA model, there does not appear to
be a legal basis at that point in time to extend the care period. At the end of the 30-year
post-closure period, the data will probably appear to show, incorrectly, that the site is
stabilized and safe, leading to an unjustified response to release the site from the
maintenance requirements. As the EPA Inspector General has properly explained, this is a
fundamentally flawed approach—
“The [Landfill Groundwater Rule] is broad enough to allow extensions of
post-closure care for potential problems. However, the regulation implies
that there should be indications from leachate or groundwater monitoring
that the facility may present a risk to human health and the environment.
Although there may be no releases or indications of release at a landfill for

41

27 C.C.R. §21900(a).

42

40 C.F.R. §§258.72 - 258.74.

43

40 C.F.R. §258.61(b)(2).

44

27 C.C.R. §21900(a).

45

27 C.C.R. §21900(a).

46

40 C.F.R. §258.61(b)(1).
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the first 30 years of post-closure, there may be a potential for releases of
hazardous waste in later years.”47
That is to say, after a careful analysis of all of the issues surrounding financial
assurance, including in-depth field surveys, the Inspector General put her finger on the
same fundamental infirmity with this whole process that we highlight in this report.48 In a
properly maintained site in which the integrity of the final cover is carefully managed, by
the time 30 years have passed following closure, the waste load ought to be “bone dry.”49
Leachate quality measured in the sump pumps at the end of the leachate collection lines,
and gas in the well heads, will have shown a record of steady improvement to the point
where only the barest traces of hazardous or noxious constituents may remain.
This historic trend, which is the only hard piece of evidence that will exist at that
time, will seem to show that the site has stabilized and is no longer a threat to the
environment — regardless of the fact that the tests do not have any predictive of the
future. In fact, they almost certainly belie the inevitable failures to come.
From that earlier discussion, and the admonishments from the Inspector General,
there is little room for doubt that these temporal surface measurements will mask the real
underlying problem. That is, much of the remaining undecomposed organic matter and
hazardous constituents that were a part of the incoming waste effectively remains in
suspended animation. Waiting patiently, the latent carbon potential sleeps until the day
when the cap fails and rainfall reenters the site, reawakening leachate and gas generation
all over again.
For all we know, since EPA has rejected requests that it statistically study the
proportion of carbon content remaining after closure compared to when the waste first
arrives,50 the second wave of leachate generation may be greater than what was
experienced during the time the site was operated.51

47

Inspector General, supra, at p. 33. For a more detailed discussion of this problem, see page 117.
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See page 117.
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U.S. Environmental Protection Agency, Methane Emissions in the United States: Estimates for 1990
(Report to Congress, April 1993) (EPA 430-R-93-003), at pp. 4-4 to 4-8. William Rathje, Rubbish!: The
Archaeology of Garbage (HarperCollins NY 1st ED .)(1992), at p. 115.
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67 FEDERAL R EGISTER 47312 (July 18, 2002).
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Indeed, a comparison of subsidence in dry tomb to bioreactor landfills suggests that less than half of the
eventual decomposition will have occurred in a dry tomb landfill prior to closure. Christopher Campman
and Alfred Yates, “Bioreactor Landfills: An Idea Whose Time Has Come,” MSW Management (Sept/Oct.
2002), at TABLE 1.
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Thus, when the time comes, the Board, or maybe a successor agency with a new
cast of board members and staff that probably have lost the requisite institutional memory
of what originally happened, will be handed a request from a waste company.
That company will not have received any revenue from the site for 30 years, and
most likely will be a successor company. Just as Dow-Carbide has disclaimed any
responsibility for the continuing environmental disaster at Bophal, it will loudly disclaim
any knowledge or interest in what its predecessor, Union Carbide, did decades before, and
stoutly and repeatedly hammer home the fact that all of the leachate tests show that the
site is no longer a threat.52 An unbounded excess of optimism would have to be summoned
to anticipate a rigorous regulatory response at that future date about events that began so
long before.
In any event, even if fully focused on the matter to overcome intense lobbying, for
states with rules using the EPA model there does not appear to be a legal basis, at the time
just before care has ended, to make an evidentiary finding that the lengthened period is
necessary to protect human health and the environment.
For the California formulation that puts the burden to show no harm on the landfill
owner, a determined board would be in a position to reject a petition to end assurance
because of the inherent difficulty proving a negative. The real question is whether the
agency will have the determination to do so when the argument is made, and accompanied
by political pressure, to accept the numerous tests showing dramatic reductions in test
results of constituents of concern.

Problem Only Delayed to After Care Ends
Second, and for a far more important reason, extending the care period would only
prolong the problem further out in time. Eventually, that will finally reach a point when
the process and its participants collapse of exhaustion and capitulate, or more likely – like
the 100-year-old sewers under the streets of the City of New York that no one can any
longer find – everyone forgets about the whole morass, or where the old landfill even is, as
it fades under the sands of history. So, instead of the failure occurring, illustratively, in
year 32, two years after care normally would end, it would happen in year 42, two years
after a hypothetical 10 year extension, ad infinitum — but, eventually, the failure would
still happen.

52

Francis X. Donnelly, “Dow-Carbide merger assailed: Dissidents claim Carbide holds back on Bhopal
liability” (Detroit News, May 12, 2000).

Protecting California Taxpayers from the Looming Landfill Crisis

Page 61

Lack of Funds
Third, for the sake of argument, imagine that the Board somehow did extend the
time for an additional 10 years beyond the initial post-closure care period when the 30
years were over. Apart from the fact that the timing of the failure would, at best, just be
prolonged a bit longer, there would be no funds to pay for the costs of the extended care.
By the time 30 years following closure have passed, there would not be any opportunity to
spread the attendant costs over the long past users of the facility. The site will not have
produced any revenues for decades with which the then current owner (who almost
certainly will be a successor to the original operator) could fund the obligation. Also, as
the Inspector General noted:
“When it eventually becomes necessary to conduct longer term monitoring and
maintenance for these landfills, financial assurance funds may not be available for
extended post-closure care if the company responsible for the landfill no longer has
sufficient funds or has gone of business.”53
That is to say, any attempt by the Board, or its successor, to later correct the fact
that care will be required past 30 years could well run into the problem that, by that future
point in time, the landfill owner will almost certainly not have sufficient resources to
undertake the responsibilities for yet another decade, including corrective action as well as
maintenance, that would follow from extending post-closure care.

Frailty of Human Institutions
Fourth, human institutions become increasingly frail when called upon to endure
for protracted periods of time, such as to manage a vital, decades’ long program that
demands concerted action extending so many years into the future.54 Any strategy that
relies upon such engaged long term regulatory involvement is highly questionable.

Many of the Mechanisms are Inadequate on Their Own Terms
As noted above, none of the mechanisms assure necessary funds for anything in the
relevant long-term after the post-closure care period during which proof of financial
assurance is required. Nor do they do so for any corrective action — palliative or
substantive — at any time that is not already known, nor for compensation for personal
injury to the landfill’s neighbors in the long run. They do not even do so for maintenance
expenses that are major rather than minor in amount. Moreover, many of the mechanisms
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also fail to provide adequate assurance for the minor maintenance items that they purport
to cover.
Of those mechanisms permitted by the Board, we focus on those available to
private companies, excluding those restricted to public entities because they operate so
differently. The public sector generally exhibits a higher degree than the private sector of
financial and environmental responsibility that bespeaks their role as public servants.
Capping their differences is the fact that local governments can raise taxes to meet their
obligations after the landfill is no longer revenue producing, while the private sector has
no means to reliably fund major projects that no longer generate revenue in the absence of
some pre funding mechanism.
Six general mechanisms are deemed permissible for privately owned Class II
landfills.55 TABLE 6 lists them, along with the section of the administrative code in which
they are found and the number of landfills using that mechanism,56 along with the parallel
national data.57 They provide a variety of financial tools some think will increase the
probability that there will be funds available to undertake minor maintenance over the
closed site should the owner fail to do so, but only for the defined post-closure period,
after which the rules provide that the funds shall be released.58
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General Mechanisms for
Demonstrating Financial Assurance by the
Private Sector in California and the U.S.
Code Citation
Mechanism

California
27 C.R.R.

U.S.
40 C.F.R

Landfills Using in
California
%

U.S.
%

(actual)

(sample)

Trust fund

§22240

§258.74(a)

27%

17%

Surety bonds

§22244

§258.74(b)

21%

48%

Third party insurance

§22248

§258.74(d)

25%

17%

Letters of credit

§22243

§258.74(c)

11%

12%

Financial means or
Corporate guarantee

§22246
§22246

§258.74(e)
§258.74(g)

16%

1%

Largely
Rejected

In dispute

0%

3%

Captive insurance

Source: CIWMB and Center for Competitive Waste Industry

TABLE 6

The EPA, its Inspector General, the Government Accounting Office, and many
states, California among them,59 have strived to quantify or compare the relative risks that
post-closure care might not be completed from among the different mechanisms that aim
to protect the state from nonperformance of minor maintenance for the first 30-years
following closure of landfills.
Essentially, the criteria seek to articulate different ways to measure whether
sufficient assurance is provided by each mechanism. “Sufficient” will mean different
things to different people. But, presumably, there can be a general agreement that
“sufficient” means that there is an insignificant probability of the funds for post-closure
care not being available when needed from the landfill’s owner, trusts maintained by it for
that purpose, or third parties with whom it has contracted to provide a second layer of
support for that care.
This matter is crucial because extremely large expenses will be incurred after the
landfill closed and, although the site is potentially capable of later generating massive
amounts of dangerous leachate in that time, it will no longer be generating any revenues.
Absent reserves built up over the operating life of the facility for those future costs, the
59

Page 64

63 FEDERAL R EGISTER 17706 (April 10, 1998); Inspector General, supra; Government Accounting Office,
Hazardous Waste: Funding of Postclosure Liabilities Remains Uncertain (June 1999) (GAO/RCED-9064).

D ay of Reckoning

question remains as to how the post operating costs will be paid for, especially when, as
noted, those costs can rise to equal the entire stream of revenues.
The criteria in TABLE 7, which we would recommend, partly recapitulates those
earlier efforts The first four items, which focus on the broader issues, are ours. EPA’s
formal list of criteria for approving provisions for financial assurance in state plans is legal
verbiage that has little utility for making a real world evaluation.60
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Criteria for Evaluating the Risk of Different Means of
Attempting to Provide Financial Assurance
Versatility to meet
unexpected costs during
post-closure

Since the major costs will be for corrective action and damage
awards, the assurance should both contemplate these costs
and also be sufficient to encompass very costly outlyers.

Longevity to meet
unexpected costs after
post-closure

Also, since the likelihood is that the greatest expenses will
occur after the end of the post-closure period, the mechanism
needs to extend its protection to that time as well.

Cancellation replacement

For those mechanisms that depend upon a third-party, there
needs to be a way to attract a new provider in the case where
the prior one cancels before the end of the post-closure period
because the landfill owner no longer has adequate collateral,
and that deterioration makes it difficult to find anyone else
willing to replace the expiring policy.

Accessibility

All mechanisms should be easily accessible by the State in the
event needed without the prospect of protracted litigation, and
definitely ought to be accessible outside of bankruptcy litigation,
the outcome of which is always impossible to predict.

Independence of third-party

Absent a trust fund, the more assurance derives from
contingent payments by a third-party, the greater the need for
independence from the landfill owner, because independence
decreases the probability that both entities will be facing
financial distress at the same time.

Financial strength of thirdparty

Similarly, the more that the third-party is financially strong and
has diversified the risk from widespread landfill failures, the
less likely that it will be unable to provide the assurance payout
when called upon to do so.

Difficulty of administration

Administrative resources for future concerns are not likely to be
extensive, so the mechanism should be as transparent as
possible in order that agency staff can easily rely verify and
monitor the mechanism.

Premature Closure

If the assurance mechanism builds up to its full value over the
expected life of the landfill.

Adjust to price changes

The cost of maintenance, corrective action and damages can
be expected to increase over time and the size of the fund
should change with it as automatically as possible.

T ABLE 7

When these criteria are objectively applied to the stock list of assurance
mechanisms, there is no question but that several fail the test, even for the limited purpose
of providing sufficient assurance that routine, minor maintenance costs will be covered.
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Captive insurance
To its credit, the Integrated Waste Management Board and its staff previously
undertook a major effort to evaluate the efficacy of pure captive insurance companies
(whose sole assets are those of the landfill owner or its parent). By rejecting those that
cannot be assigned to a successor company, the Board effectively rejected them as a class,
because, essentially, they provide no additional assurance beyond the company’s existing
resources.61
Unfortunately, in no small measure because of shortcomings in the current
statutes,62 the Board leaned heavily for its decision on one of the lesser deficiencies with
captive insurance policies – that inability to be transferred to a successor landfill owner –
as a technical violation of EPA’s minimum insurance standards.
That explanation could come to complicate the Board’s efforts later if it placed too
much emphasis on the statute’s limiting provisions, and not enough on its flexibility to
protect the State.

Financial means and corporate guarantee
The financial means test (and its close relation, the corporate guarantee) purport to
provide assurance based upon the reported financial strength of the landfill owner today.
Of all the tests EPA has permitted to show assurance, it is the only one that has none of
the normal mechanisms for doing so — it has neither involvement of third parties nor the
creation of a segregated trust, the foundation upon which financial assurance is normally
constructed.
Those omissions are of great significance because, by diversifying the risk, third
parties provide an additional layer of assurance that there will be someone who is
financially capable of and contractually required to meet the landfill owner’s long-term
obligations should the owner later become financially unable to do so. Trusts, of course,
provide an additional layer of protection by actually setting aside the required funds.
What is especially anomalous about the financial means test is that the purpose of
financial assurance is to provide just such an additional layer of protection in the event of
61
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nonperformance of the operator’s maintenance functions. This putative test, on other
hand, provides nothing above the assets of the company itself, which were always there
before assurance requirements were imposed. All that it does is tell us which landfill owner
is currently a major company today, and since that has little to no meaning for the
company’s status decades from now, the mechanism does not afford any significant ability
to predict its utility in the future when called upon.
Note, too, that the aberrant financial means test was neither required nor suggested
by Congress in its 1984 Hazardous and Solid Waste Amendments to RCRA,63 nor was it a
part of EPA’s original assurance rules when Subtitle D regulations were promulgated in
1991(although it was under consideration).64 A subject of very heated controversy when
proposed afterwards, the test was only added in 1998, seven years later.65
The purpose of this late addition to its financial assurance rules, EPA stated, was
“to increase flexibility” and “provide regulatory relief by establishing additional, less costly
mechanisms for owners and operators to comply with existing financial assurance
requirements.”66 “Today’s rule,” EPA averred, “adds a financial test that allows a less
costly means of providing financial assurance to entities financially capable of covering the
costs themselves, through self-insurance, or relying on a guarantor that meets the financial
test.”67
EPA’s claims that flexibility did not come at the expense of protection for the
states did not convince anyone outside of the major waste firms who were the new rule’s
beneficiaries. Mr. Lanier Hickman was the long time director of SWANA and a vigorous
advocate of modern engineered landfills. Even in retirement, he has taken on the role of
watching over their development in order to prevent abuses that would ultimately
undermine the whole approach. As EPA moved to adopt this rule change, he reacted with
total dismay -“Between this action [for publicly owned facilities] and the [pending] networth provisions for privately owned landfills, the country has eliminated
the guarantee that financial resources will be there should they be
needed...The net-worth provision for the private sector is not worth the
paper that identifies the net worth pledge. Companies come and go,
subsidiaries close when the landfill is filled; the money will not be
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there...[T]he public has been terribly violated – today, and more
importantly, one or two generations from now.”68
The month after the rule change appeared in the Federal Register, MSW
Management magazine, the trade organ for the municipal landfill industry, editorialized –
“In it, EPA develops its rational for the action, taking pride in reducing
costs involved in the issuance of third-party assurance instruments by an
estimated $68 million per year. Pegging the total potential liability for
closure and post-closure care costs at $6.8 billion [not counting the costs
of corrective action or damages for personal injury] – you may feel a twitch
in your gizzards at what appear to be remarkably low estimates given the
cost of recent environmental restoration projects – the agency adds a few
novel twists to the notion of ‘assurance.’ These appear to allow larger
landfill-owners to substitute creative accounting practices for rock-ribbed
guarantees that real reserves will be there if ever needed. As we’ve all just
recently seen, some larger landfill-owners have demonstrated a real talent
when it comes to creative accounting practices, and those with a strong
sense of humor will appreciate the timing of EPA’s high regard for
accounting ethics given those recent revelations. Perhaps renaming the
agency WSPA (Wall Street Protection Agency) makes senses. ...
“In this, along with a great many other burdens of our overextended
lifestyle, we seem hell-bent on passing down the costs of proper
stewardship to our heirs....
“When Subtitle D was proposed, it seemed that EPA was doing just that
[not ignoring the long term costs of landfilling], but now one has to
wonder. When we allow politics to enjoy equal footing with principle,
we’re asking for trouble.”69
An exhaustive academic study of financial assurance prepared for the University
College of London concluded that financial means did not provide sufficient assurance due
to its lack of identifiable and discrete assets in case of need, compounded by multiple
complications limiting the regulator’s capability to supervise, and the inability of financial
reports to anticipate sudden changes in financial condition –
“The problem with self-demonstration and guarantees, in a nutshell, is
that there exists no financial instrument dedicated to environmental
obligations....[I]t involves no specific financial asset to which a regulator
68

Lanier Smith, “No Guarantee,” Waste News (January 20, 1997).

69

John Trotti, “Editors Comments: Landfill Financial Responsibility: Whose Interests Are We Protecting
Now?”, MSW Management (May/June 1998), at p. 6 (emphasis added). See also, Rob Arner & Cristine
Leavitt, “Dump Now, Pay Later? Landfill Financial Assurance Mechanisms Are Burying the True Costs,”
MSW Management (December 1999).

Protecting California Taxpayers from the Looming Landfill Crisis

Page 69

can lay claim in the event obligations are not performed. The assets claimed
by a self-demonstrating firm are much more ephemeral. Assets are not
specifically dedicated to assurance in a legally binding way and must
therefore be sought in competition with other creditors, if those assets are
in place and have value at all once obligations come due.”70
Essentially, then, the absence of a supporting third-party or an independent trust in
the financial means’ mechanism leaves the same self-insurance that the Board rejected
when the construct was dressed up as captive insurance, albeit now is limited to large, and
reportedly financially healthy, companies.
The reasons why self-insurance has no basis for inclusion in landfill financial
assurance standards include the following:
! Conflict of interest;
! Bankruptcy is the ultimate test;
! Reported financial statements cannot be relied upon;
! The states neither have the capability, nor are given the information, to
meaningfully evaluate the company’s underlying condition and be
able to assess the validity of the initial financial claims;
! Initial showings of financial strength have no bearing on a company’s
condition 50 years from now;
! Relative improvement by larger firms is not the same as sufficient
improvement to protect the states;
! Even if the companies do survive for decades hence, and their financial
situation does not deteriorate, they could not afford to undertake
care;
! There is no evidence that regulators will have advance warning of
impending financial distress to create a meaningful “trigger” to go
secure alternative assurance;
! A financially stressed company is not likely to be able to secure
alternative assurance; and
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! Once a firm becomes insolvent, in the absence of a segregated fund, the
state has no special claim to attach the company’s remaining assets
in bankruptcy court.
This is why the rule change unleashed a firestorm of criticism from within the
landfill industry as well as without. Because the federal corporate means test preceded the
States’ MSW assurance rules on the subject, a review of EPA’s actions needs to be added
to the analysis.
Conflict of Interest. Before reaching the issue of whether any financial test
today can anticipate a firm’s financial condition decades into the future, there are
immediate tensions which this mechanism creates that undermine proper care in the postclosure period. When a financial test is used, the state creates a strong economic incentive
for the landfill owner to short change maintenance. This is because, under this
mechanism, any funds not spent on upkeep at a closed landfill – which is no longer
revenue producing – flows through to the company’s bottom line, increasing its
profitability.
Bankruptcy. The end of the line that each financial assurance mechanism must
ultimately address is whether those assurances are reliably able to come through a
bankruptcy proceeding intact. Where will the long term liabilities stand in the eyes of the
Master in Bankruptcy?
As the experiences of Dow Corning’s breast implant litigation and the long line of
companies entwined in the asbestos imbroglio demonstrate, environmental clean up costs
and damage awards can well be among the many items that are a “dischargable claim”
under bankruptcy laws. Only the erection of a well-constructed trust fund or bond
instrument has a reliable prospect of surviving under the police and regulatory power
exception.71
All of these factors make clear that there was no technical basis for adding net
worth tests to the list of acceptable means of demonstrating financial assurance. The rule’s
elaborate edifice of reported working capital and net worth, cash flow, bond ratings,
letters from chief financial officers and certified public accountants are largely worthless
for establishing the sufficiency of assurance needed by the State. It meets none of the
criteria that one would look to in order to gauge whether the assurance is sufficient to
protect the .
Were the landfill owner’s financial health to decline precipitously, as is not
uncommon especially over such long time periods, and were the Board somehow to
become aware of the fact before its terminal stages, there would be no realistic ability at
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that late date to find some other mechanism to replace it. The time to set aside a sinking
fund would probably have passed. The competing demands to make payroll and keep the
doors open on any working capital would almost certainly trump the need for funding a
substitute form of assurance, as the firm tottered on bankruptcy and would force the
unsecured long-term care fund to the back of the line in bankruptcy court. And, of
course, there would be no third party to lean on or trust fund to clutch on to.
Adding financial means as an approved mechanism did violence to the most
fundamental tenets of assuring coverage of long-term liabilities. The matter lies outside the
range of reasonableness, within which reasonable men and women might legitimately
disagree.
All that the financial means test does is lower the true cost of landfilling and create
an additional regulatory barrier to entry that invidiously works against new entrants into
the market for disposal, as many commenters on the proposed rule argued to EPA.72 The
large waste firms, who appear strategically working to form a cartel, will not have to put
up millions in cash or weaken their balance sheet to cover post-closure care. But, the new
company on the block will have to come with cold hard cash or reduce its leverage to
borrow. As had happened in the original enactment of Subtitle D, environmental
protection had become confused with cartelization.
Financial Statements Are Unreliable. But, most troubling with corporate
tests is their reliance on the self-reported financial condition of the landfill owner, along
with the financial officers and certified public accountants who prepare the books. In fact,
earnings reports and balance sheets can and are subject to gross misstatements that may
belie net worth, ratios and other claims of financial vigor.
Some may excuse EPA’s obviously misplaced reliance on reported earnings,
because they feel that this problem did not become apparent until the collapse of Enron in
2002, four years after EPA promulgated its corporate financial assurance amendments.
The Enron debacle, which unfolded in late 2001 and crested as 2002 began,
demonstrated that reported financial results have no necessary relationship to reality. They
turned out to be meaningless because the boards of directors, who often received lucrative
personal consulting business, did not want to know what was going on; the prestigious
Big-Five accounting firms chose to look the other way because they were more interested
72
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in high margin consulting fees than audits; the financial analysts were clueless; the
country’s largest and most hallowed banks turned out to be more interested in investment
banking profits than abstaining from giving their imprimatur to transactions it knew to be
fraudulent, and the Securities and Exchange Commission – the regulators themselves –
had not even reviewed Enron’s books for years before the collapse.73
But, any claim that this critique of EPA’s financial assurance amendments to its
rules in 1998 stems from Monday morning quarter backing is dispelled by a closer look at
earlier accounting scandals – scandals among the premier waste management company,
for whose benefit the net worth tests were especially crafted.
In 1997, the Securities and Exchange Commission (SEC) began an investigation of
the books of Waste Management, which had an earlier brush with accounting irregularities
in 1994, and which is only one using financial means tests in California. In February of
1998, that investigation led to a $3.54 billion pretax write down for the years 1992 to
1997, effectively wiping out most of the earnings over that period. At the time, that was
the largest accounting restatement in U.S. history.74
One would have thought that, in June of 1998, any responsible agency, acting on
the basis of the facts, would have held up the promulgation of rules when it read the
extensive reports of Waste Management’s massive bookkeeping derelictions. After all, the
entire foundation of the Agency’s pending rule was premised on the accuracy of reported
statements. But, overwhelming, undisputed facts undermining the value of reported values
seemed to have no effect on the Agency.
Nor did EPA seem to take notice of the near complete financial meltdown that
occurred the following year on the morning following the July 4th weekend when even
worse financial malfeasance surfaced.
Two months earlier on May 24, 1999, it should be mentioned, Mari Bari with
Deutsche Bank, the most respected analyst in this industry group, not content to
regurgitate management claims like most of the rest, finished her own independent review
of Waste Management’s books. Nonetheless, the astute and diligent Ms. Bari concluded
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that “WMI’s fundamentals [are] attractive and [we] believe that the stock [then, slightly
off its $60 high, at $54] is still cheap.”75
Even one month before in the closing days of June, “[g]lowing financial forecasts,
reaffirmed by [COO] Proto ... lent strong supporting evidence of the vast potential
promise for WMI’s future. Investor confidence, buoyed by analysts' ratings, soared.”76
Then came July 6th. Waste News asked rhetorically:
“How could that happen?
“That's the foremost question on the lips of analysts and investors who
last week exacted a stiff price for Waste Management Inc.'s shocking
announcement it would fall $250 million short of second-quarter revenue
projections.
“The troubling news about the industry kingpin came out of the blue and
sparked a ‘bloodbath,’ in the words of one analyst. Waste Management
shares plunged $19.63 to close July 7 at $33.94, a 37 percent drop.
“As investors rushed to get out – more than 70 million shares traded –
the company's value fell nearly $12 billion in one day. Waste Management's
nightmare dragged down share prices of all its competitors as well, with
Allied Waste Industries Inc. tumbling more than $2.81 and Waste
Connections Inc. dipping $2.25.77
Bad though that was, things went from bad to worse:
“On July 13, a week after the initial tremor rocked the company, Proto admitted
the company had been too aggressive with its projections. But he denied there
were any systemic problems eroding WMI’s performance and said he was
confident that revised but still heady growth assumptions were attainable.
“By the end of the month, however, a second warning of lowered
earnings cut another $5.50 off the stock price in a day. Proto said the
company would conduct a comprehensive review of operations to root out
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the trouble. In addition, the board voted to sell up to $2 billion in assets to
shore up shaky finances.”78
At the end of months reviewing the books by 1,160 outside auditors at the cost of
$3 million a day, $1.4 billion was written off the books, and that was on in addition to the
$3.54 billion write down from the year before.79
All that was followed by a lawsuit brought against Waste Management and its
auditor, Arthur Andersen, by the SEC charging six former waste company executives of
securities fraud, alleging that they concocted “a systemic scheme to falsify earnings and
other measures of financial performance.” According to the Wall Street Journal, the SEC
spokesperson said ‘[o]ur complaint describes one of the most egregious accounting frauds
we have ever seen.’”80
Further adding to the available evidence of the times, this was recapitulated during
the same period of time by another waste company specializing in hazardous waste,
Safety-Kleen, whose bankruptcy is described later. The former chief financial officer and
the former chief executive officer of the hazardous-waste disposal company were ordered
by the SEC to pay fines for their role in a massive accounting fraud by materially
overstating the company's revenue and earnings in financial reports and press releases in
order to meet Wall Street's earnings projections. Between 1999 and the beginning of
2000, they improperly adjusted their earnings by $265.9 million, a boost of 83.1%.81
Through it all, EPA did not appear to evince any concern in the final financial
assurance rules it adopted for the inherent problems relying on company books. Along
with a cascading tide of massive bookkeeping scandals at Sunbeam, Rite-Aid, Cendant,
Adelphia Communications, Xerox, Enron, Tyco, WorldCom, HealthSouth Corp. and,
most recently, Parmalat — Waste Management’s serial propensity to falsify its financial
statements and misrepresent its earnings and balance sheet were all, apparently, ignored by
EPA.
The Agency continued rules to accept what the facts show to be undue risks of
misstatements in reported balance sheets. Although the EPA would not itself suffer were
their indifference to these major risks to lead to a financial meltdown, the states, along
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with municipalities and the largest corporations who use the landfills, would be left to
raise taxpayers in order to cover the attendant costs.
States Capabilities and Access. Even if the state regulators had ready and
reliable access to the data purporting to show an applicant’s net worth, there are serious
questions whether they would be able detect accounting misstatements, and access to
underlying information to verify the claims. For any landfill owner (including parent
companies) with landfills outside California, the State’s task is further complicated
because, in order to verify the reported financial ratios and net worth, regulators must
have accurate and current data each year on all of the other landfills as to their future
liability and how (or if) those liabilities, and any other associated liabilities, have been
accounted for to subtract from the assets.82
Compounding the problem, a key provision of the EPA rule significantly eliminates
for the states their concerns whether they have the very substantial expertise in accounting
and finance, intimate knowledge of the company’s operations across the country, and a
detailed understanding of the financials unique to this industry. For EPA also made it
unlikely that the state regulators would ever see the supporting documents to review.
A subsection of the federal self-insurance provision provides that financial claims
are not even required to be submitted to the state permitting authority, nonetheless require
that the state independently review the self-interested claims. That point is at such marked
variance to sound regulatory principles that it deserves to be repeated and emphasized:
The EPA’s rule provides that the permitting state authority should
normally never even see, nevertheless review, the purported claims,
which allegedly support financial means.
All that is required under the federal rule is for the landfill owner to maintain a copy of its
claim in its files, and notify the state only once when the claim is first made that copies of
the backup documents are in the owner’s files.83
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Major concerns exist about the decision to allow the financial test as an approved
assurance mechanism in and of itself. But, this particular provision, which acts to remove
any process for the states to assess a landfill owner’s financial means, would seem to
eliminate any basis to claim that this test provides any substantive assurance of anything.84
Nominally, states that do not override federal rule may, on some occasions, get
access to some of those documents. However, that is only if the state can prove, without
access to those documents to do so, that because of changing circumstances the owner
may “no longer meet the [rule’s] requirements.” At the point at which the landfill owner’s
financial predicament has become so widely known that the state has become aware of it
from published reports would almost always be after it is too late to repair the problem.
To a similar effect, no provision is made for states to challenge the first posting
when it receives notice that the landfill owner has put it financials on file in its office.
Needless to say, the public, which will later be asked to pay higher taxes for to bail out the
private landfill owner, can never see the records absent the state’s choosing to subpoena
them.85
Fortunately, at least the practice in California is to require the submission of all of
the underlying documents used to support a claim of financial means.
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An examination of the details of how EPA interpreted the highly questionable financial means test only
raise more disturbing questions. Another example is an interpretation of the financial test rule that the
agency issued for Subtitle C facilities in 1997.
Even though the Securities and Exchange Commission required public corporations to recognize future
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Ignores Long Term. EPA has largely defended the overlying rational for the
financial means test based upon analyses showing that small firms fail more frequently than
larger ones.86 However, its supporting analysis looks at short term correlations and does
not even purport to predict a firm’s financial vitality as much as 50 years or more in the
future, which is the time period the landfill owner is supposed to be liable for maintenance
and remediation (when a 15 to 20 year operating life is added to a 30-year post-closure
period).
In the longer term that pertains here, any such short-term correlations between size
and business failures become immaterial as technological and social changes undermine
once vaunted positions in the market. During such a long time frame, industrial giants
which once had double and triple A bond ratings like the once redoubtable Penn Central
Railroad, Bethlehem Steel and Pan American Airlines have gone bankrupt due to technical
change. Today, AT&T’s debt, once at the apex of financial security, is rated junk bond
status and only a fire sale acquisition stands between it and bankruptcy. Or, reminiscent of
what may the future may bode for the landfill industry, the bankruptcies of Dow Corning
and Johns Manville were largely due to a failure to anticipate the size of environmental
liabilities that attach to their product or service. In the last 22 years, there have been 21
bankruptcies involving companies with more than $10 billion and as much as $103 billion
in assets before their filing.87
Moreover, all of that just concerns the difficulty predicting how the winds of
change can upend once great megaliths of the economy. Separately at issue is the inherent
difficulty inferring financial strength from reported results due to fraudulent books that is
discussed later.
Essentially, then, there is only way to rely upon the present volume of assets of the
landfill operator to anticipate its future financial vitality. That is in the hypothetical case in
which the regulator is informed of the firm’s declining economic well-being in time to find
and to secure replacement assurance from someone else. Yet, as noted, warning flags
were not raised in advance of many historic bankruptcies, and third-party instruments are
normally only issued when the risks are adequately collateralized, something a distressed
company at that future time will not have.
Even Healthy Firms Could Not Afford Care. In aggregate, the costs of
care during the post-closure period are so large that even landfill companies that remain
financially healthy for such extended time frames will probably not be able to afford to
make the required outlays if they relied on the financial test instead of setting aside the
necessary funds while the site was still operating.
86
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What is missing is the fact that indices of corporate size and profitability
underpinning EPA’s financial test fail to fully contemplate the fact that waste firms that are
larger also will tend to have many more landfills — each with their long-term landfill
liabilities. While some, but not all, of the tests attempt to screen for that fact, they must
fail because each severely undercounts the magnitude of those liabilities.
Putting aside the larger concern that the enormous costs of corrective action and
third party injuries are not considered, and also ignoring the concern whether landfills in
other states are properly tallied, major and incontrovertible maintenance liabilities are not
counted as a deduction from assets, because only minor and not inevitable major
maintenance costs are accounted for. As discussed earlier, that could run nine times more
than the incidently lawn mowing type of costs that are recognized.88
FIGURE 6 provides a graphic example of the difference between the major liabilities
for more complete maintenance (but not corrective action) to the cash that a large landfill
company might have to pay after the site is closed. Waste Management’s net income and
free cash flow is compared to the annual
routine and non-routine costs of post-closure
care for its stable of landfills.
The annualized cost of cap replacement
every 20 years is used as a surrogate for the
constellation of maintenance activities that will
be required to maintain the site above and
beyond lawn mowing and well sampling. It is,
please note, a conservative one, omitting, for
example, the enormous costs of repairing
clogged leachate collection lines when
obstructions can be cleared with clean out
heads, and which is likely to be a recurring
problem over time.

FIGURE 6

Because these post-closure costs are not related to any revenue producing activity,
there does not appear to be a realistic opportunity to finance these annually recurring
expenses. Not only is its earnings stream insufficient, but, in reality, the only available long
term funding source for post-closure care is the firm’s free cash flow, not its net income
that includes non-cash items, such as depreciation. In the example shown in this chart, the
average annual maintenance costs, $685,000 per year – conservatively stated – will be
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more than five times greater than Waste Management’s cash flow, $135,000 — before
considering the corrective action or third party injuries.89
Relative Improvement Is Not Sufficient. Before turning to whether the
regulator is likely to receive timely warning of decline, the very predicate of EPA’s
justification of self-insurance also completely fails to address a more fundamental question.
That is whether a large firm’s current financial girth – by itself and apart from the
irrelevant question of whether that affords relatively more assurance than a firm with less
weight that the agency purported to test – provides sufficient assurance that the State will
not be left to pay for private costs. Inasmuch as very few companies, regardless of how
strong they may appear today, can be expected to be sufficiently healthy 50 years in the
future to pay massive sums to remediate retired and nonrevenue producing assets, any
such claim would be fatuous.
Regulators Unlikely to Receive Time Warning of Financial Decline.
In any event, the record is replete with instances in which the regulators either did not
receive timely notice of changing financial circumstances, or were unable to find a
replacement assurance mechanism when it did.
A study of 673 bankruptcies between 1996 and 2001 by Bloomberg found that 363
companies’ last filed financial statements – 54% – contained no cautions by the auditor in
the months before bankruptcy.90
In Dow Corning’s case, the company went from an AA bond rating into
bankruptcy in one year brought upon by the breast implant litigation costs. None of that,
however, had inhibited Dow from submitting a claim of financial means based upon
accounting gimmicks just before this happened. Its RCRA site was left without adequate
coverage for closure and post-closure costs.91
In the case of Safety-Kleen, the company was in a weakened financial condition
when it received notice in 2000 that its surety company, Frontier Insurance, had been
removed by the U.S. Treasury from its approved list (Treasury approval of sureties is
required by EPA’s rule).
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The Treasury list, however, was only intended for qualifying completion
insurance/bonds for road building contracts over the next six months, not over decades. It
was never intended for the purpose of long term viability, and EPA could not have been
unaware of that when it chose it, nor that there are institutions which do look out over the
short term.
The insurance rating agencies are the institutions which evaluate the long term
health of insurance companies, and those rated A and above can be expected to have set
aside reserves that are generally understood to be adequate for long term health using
sound underwriting principles.
Without any other explanation for EPA’s odd choice for ratings, there cannot but
be a concern that it chose to not to use the appropriate mechanism because of pressure
from the landfill companies who wanted to minimize their costs by being allowed to buy
very low cost plans from companies that could not necessarily be expected to make good
were things to go wrong.
The result was to permit landfill sureties which were little different from the
insolvent savings & loans in the early 1980s, which kept themselves afloat by offering
unaffordably high, but federally insured, interest on brokered CDs in a desperate effort to
continue enticing depositors that was no more than a Ponzi scheme.
Frontier offered low ball premiums to attract customers, knowing it could not
afford to pay out on major claims, and their financial ratings reflected this fact.
Safety-Kleen, in turn, had selected it because Frontier was the only surety that
would give it a bond when it did not have adequate collateral to secure coverage from a
surety which would have the ability to pay out if required to do so. Once delisted, the
hazardous waste company found itself without coverage and with a balance sheet too
weak to secure a replacement policy. In short order, an investigation found that its books
had not properly accounted for such things as long term liabilities, resulting in overstating
earnings by $534 million in the prior two years.
The EPA had structured its rule in a way that permitted hopelessly weak sureties
to qualify, and therefore failed to take cognizance of the analogous laws of physics that
like particles attract each other. Weak sureties, with their low premiums and anemic
requirements for collateral, attract weak companies which are seeking a bond, and that
creates a fatal lack of independence between the two, with a high likelihood of the surety’s
failure causing the failure of the insured.
There should have been no surprise, then, had the EPA crash tested its rule, in
which case it would have seen that both the surety and the landfill owner could fail at the
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same time.92 The two failure events were linked, rather than being independent of each
other, as is necessary for third party guarantees to add assurance.
Worse than the company’s predicament was the one facing the EPA. When a
company is a going concern, a regulator’s threat to shut down its disposal facilities, from
which it generates significant cash flow, might well be a credible warning. However, when
the company’s viability is degraded, and the firm is tottering on bankruptcy, which SafetyKleen did enter shortly thereafter, what tools does the regulator have? EPA tried issuing a
series of deadlines for the company to come into compliance, but to no effect.93
In the end, Safety-Kleen, sheltered by the bankruptcy court, only offered pennies
on the dollar to communities that hosted its hazardous waste landfills for the legacy costs
it orphaned to the taxpayer, and only then if they agreed to release the company of all
future claims. At its Sumpter County hazardous waste landfill near Lake Marion, South
Carolina, Safety-Kleen offered the municipality $49 million, most of which was allocated
for continuing care, while projections indicate the taxpayers will be liable for $133 million
in clean up costs if there is a major leak, by some state estimates, and over a billion dollars
according to others.
Tragically, this could have been avoided. Twelve years earlier, after meeting
privately with the company, the appointed board for the state’s Department of Health and
Environmental Control had ignored internal studies and its own staff’s recommendations,
which urged imposition of a $133 million cash bond, and instead permitted a unsecured
corporate guarantee.
Because of the political influence which the company had exerted, it was able to
force the state to accept that deal, against its wishes.”94
California’s Predicament. Sixteen percent of California’s Class III landfills in
number (not size) use either the financial means test, or its close variant, the corporate
guarantee,95 which the Board incorporated into the California standard, in response to the
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statute under which it operates.96 This includes the following five privately owned
landfills: Altamont, Simi Valley, Kirby Canyon, CWMI Kettleman Hills and Guadalupe
Disposal Site, all of which are owned by Waste Management, Inc. See TABLE 8 for
details.97
California MSW Landfills Using Financial Means Test
to Show Proof of Financial Assurance
Landfill

Owner

Capacity

Remaining Life

(cu.yds.)

(cu.yds.)

Altamont

WMI

58,900,000

15,843,000

Simi Valley

WMI

43,500,000

9,473,131

Kirby Canyon

WMI

36,400,000

57,271,507

CWMI Kettleman Hills

WMI

4,200,000

3,374,413

Guadalupe Disposal

WMI

16,500,000

12,662,789

Source: Center for Competitive W aste Industry

TABLE 8

Perhaps because the enabling statute was thought to partly constrain its ability to
presumptively exclude any mechanism permitted by EPA, the Board appears to have
attempted to deal with the inherent fallacies of net worth tests with a strategy of
strengthening the weak trigger mechanism in the federal rule. The California trigger
requires an annual filing by the landfill owner of its audited financial condition. If there is a
weakened showing, the rule requires the filing to be accompanied by a demonstration of
an alternative form of assurance.98 But, even though the staff in California, unlike many
other states, is receiving these reports, the trigger remains wholly ineffectual as an attempt
to repair the gaping holes in the means test.
As before, the fact that the company books cannot be relied upon to establish the
true financial health of the firm at a given point in time, and the further fact that financial
collapse can occur in the space of months, is just the beginning of the problem. Again, by
the time the Board becomes informed of serious questions about the earlier financial
reports and is in a position to act, there almost certainly will be no way left to establish a
new assurance mechanism to replace it.
Moreover, as to some of the other problems with the attempted repair, it only
requires the landfill owner to make subsequent filings of any change in circumstances 90
96
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days following the end of its fiscal year (which in the Waste Management case described
above was nine months later), after which the Agency will take several months to issue a
notice of deficiency, followed by another 60 days for “the operator [to] obtain alternate
coverage,” and, if the company cannot, another 10 days to notify the Board of the
failure.99
As we have seen, in the real world, there is a distinct possibility that not only can a
drastic change in financial condition occur suddenly, as opposed to a gradual deterioration
over time as the rule envisions, but also third party guarantors are not in the business of
providing assurance for shaky businesses. For that reason, the waste company cannot be
expected to secure alternative assurances when it has entered a time when even the Board
has become aware of there being financial deterioration.
What practical recourse will the Board have at that time when it is no longer
dealing with a going concern or when the dispute is whether to fully prepay into a fund to
maintain a nonrevenue producing asset? When payments to pension funds are suspended,
where in line will the Master in Bankruptcy place the State’s interest in distant, and
seemingly non-critical, problems? The answer is probably none and toward the rear, as the
Safety-Kleen bankruptcy graphically demonstrated.
Nor is it likely that a bottom-fisher, vulture or a turnaround artist that acquires the
distressed company with landfill assets would also include in its offer to purchase the
shuttered disposal facilities and the unknown liabilities attached to them, which is precisely
why banks do not foreclose on mortgages of buildings overlying brownfields.
The Board’s long journey towards a rational financial assurance program that can
truly protect California from billions in budgetary demands during its fiscal crisis must
begin with the urgent and pressing need to eliminate the financial means test. Although
the Board formally acted against most captive insurance companies due to their lack of
assignability, its action was underscored by a serious concern about the lack of assurance
provided by self-insurance. The exact same basis for its concerns over captive insurance
apply to the financial means test, yet another form of self-insurance.
How to do that in the face of the statutory admonition to not exclude the use of
any mechanism permitted under federal law100 is dealt with as part of the next section of
this report.101

99
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Letters of Credit, Surety Bonds & Insurance v. Trust
Funds
The five basic remaining types of approved mechanisms for assurance can be
divided into two groups, those that depend upon third parties to add further assurance,
and those that resort to segregated trust funds.
Third Party Approaches. Letters of credit, insurance and surety bonds are all
mechanisms that increase the level of assurance by involving a third party, which
contractually agrees to step in if the landfill owner fails to perform minor and routine postclosure maintenance. They provide assurance by diversifying the risk of nonperformance
beyond the resources of the landfill owner because, if there is true independence, the
probability of non-performance by the landfill owner will not affect the probability of
default by the other party. Both parties to the contract are, therefore, unlikely to be
financially in distress at the same time. Also, financial institutions, which are often the third
parties, may have greater insulation from some of the economic vicissitudes that impact
other businesses.
Segregated Fund Approaches. Trust funds, on the other hand, provide
additional assurance by segregating the entirety of the funds required for long-term care by
the time the site is anticipated to close. Assurance comes from the fact that, at the time
non-performance occurs, the cash is physically present without any need to be concerned
about the status of another, third-party to be able to provide the necessary funds at that
time.
Comparison Between the Two Approaches. The main distinguishing
features between these legitimate forms of assurance turns on differences in protection
against premature shutdown, misestimation of the cost of care, and the accessibility of the
funds.
Essentially, the great strength of the three third-party mechanisms (surety bonds,
letters of credit and insurance) over segregated instruments (trusts funds) is that the full
amount specified for closure and minor post-closure maintenance is Day One coverage.
On the day when the landfill first receives waste, the owner must begin paying premiums
that provide the defined coverage.
On the other hand, segregated mechanisms slowly accumulate the full amount over
the anticipated operating life of the landfill. Thus, if the site is forced to close earlier than
expected, there may not be sufficient funds to cover the planned expenditures on longterm care.
As for the segregated approaches, their strength is the assuredness that, if called
upon, the funds will be there for the state to access, regardless of the financial turbulence
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the landfill owner is experiencing or the possibility of simultaneous economic stress of the
third party or its preference to litigate rather than to pay out on the policy.
On the other hand, the third-party approaches have a back-end weakness. Were
the operator to experience financial stress and cause the surety, insurance company or
bank to conclude the risks of continuing the policy have become too great in light of
changes in the landfill owners’ ability to collateralize the coverage, they could
prospectively cancel the policy. There are buffers intended to protect against that
eventuality, but they are not foolproof.
The rule provides that any policy must include a provision that insures that a 120day warning is given prior to the effective date of any cancellation notice. During that
time, the intent is that, first, the landfill owner would find replacement coverage.
Alternatively, was that not possible, the state has the legal right to cash out of the policy’s
coverage and place the monies into a stand-by trust fund to insure that minor maintenance
expenses are covered.
However, as to the first, a replacement policy would seem unlikely if the original
third party determined that the owner’s financials had declined.102 As to the second, there
is the nontrivial risk that the state could fail to exercise its right to lay claim to the
assurance funds before the rule’s mandated three-month advance notice has passed.103
In addition, some have raised questions whether some third-parties may refuse to
pay all or part of a state’s claims in the event there is non-performance without the specter
of costly and protracted litigation.
Lastly, both the segregated approach as well as most of the third-party mechanisms
fail to provide protection against the risk that the landfill owner significantly
underestimated the cost of routine care, as he or she has a self-interest in doing, and as the
Inspector General found is occurring.104 Among the three third-party mechanisms, only
insurance has the practical capability of providing protection against underestimation to
the extent that the maximum coverage of the base policy and any umbrella for any
exceedances is not less than the amount of the final costs for the state to undertake
completion of maintenance responsibilities.
Since premium costs typically reflect a probabilistic assessment of the policy being
exercised, and, if so, of how much the claim may be, insurance will tend to offer
substantially lower costs to provide more conservative margins of protection above the
bare bones estimates of future costs of care than other mechanisms. Those other
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mechanisms will also tend to require collateral in the amount of the face value of the
coverage.
Reasonable people will disagree about which mechanism is preferred for minor
long-term maintenance expense, because they both have roughly comparable degrees of
strengths and weaknesses. But that is not to say that either has yet to be sufficiently
fleshed out to truly protect the interests of the state in not bearing the costs of massive
cleanups for orphaned landfills.
In the next section, we will make proposals on how to patch up the holes in surety
bonds and letters of credit.105

Early Trust Fund Withdrawals Would be Too Risky
The Board’s notice also asks whether, and under what conditions, the operator
should, in the future, be permitted to draw down trust funds as post-closure care proceeds
and the anticipated future demands decline.
If there is no reasonable chance that the actual costs that will be incurred after
closure may exceed the amount specified in the Post-Closure Maintenance Plan, and if
there is no possibility that the Board may need to extend the minimum 30-year postclosure period, then there could be a basis for permitting early draw-downs, as is the
current practice.
However, neither hypothetical assumption is correct. As noted earlier,106 the
current scope of maintenance plans is limited to minor items, and excludes major
maintenance, such as replacing the final cover and repairing clogged leachate collection
lines that will almost certainly be required.
Equally salient is the fact that the Board’s rule, which purports to give it the right
to extend the post-closure period beyond 30 years, is effectively meaningless unless there
are assurance funds available at that time to continue care. Extending the care period to
40 or 50 years, for example, would be an exercise in futility were the former site operator
defunct in the absence of segregated funds available to the state to, itself, render that care.
Moroever, as shown earlier, even a financially viable large landfill company does not have
the cash flow to pay the aggregated costs of its many holdings for non-revenue producing
purposes.107
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Therefore, the rules should be amended to deny premature draw downs from
landfill operator’s financial assurance mechanism until at least the end of the post closure
period, if not the site reaching final storage quality.
L
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Correct
Answer
Chapter 3

The

A

s presently phrased, the answer
to the Board’s question is that
extending the post-closure period will not
prevent landfill’s long term problems from
becoming an obligation of the State and its
municipalities. But, saying that, and
nothing more, does little to constructively
advance the ball down the field, and so let
us move onto the basic principles learned
from this rather lengthy analysis.

The market, in the form of
insurance, should be used to
determine long term landfill risk and
protect

The focus of the existing rule is on providing assurance that the hundreds of
millions of dollars of maintenance costs for closed landfills do not devolve into a liability
of California’s taxpayers. However, we now know that the far more critical issue is how
to develop new mechanisms that will insure that the billions of dollars in environmental
liabilities do not wind up as an obligation of the State.
For that reason, this chapter first addresses the environmental issues and makes a
key proposal to protect the State that differs significantly from the existing assurance
structures. After that, recommendations are also made on how to modify the existing
assurance provisions to better afford protection with regard to those lesser maintenance
issues.

Protecting States Against Long-Term Environmental Liabilities
What has too long been missing from the financial assurance debate is recognition
of the fact that most of the licensed dry tomb landfills will probably pollute after the end of
the post-closure period.1 Costs in just California could be in the tens of billions of dollars –
none of which is covered by any of the mechanisms in place as they are currently applied.2
1

Although there are also concerns about the magnitude and severity of uncontrolled landfill gas emissions
during operation, those views are not uncontroverted, as are, to large measure, the ones surrounding
groundwater contamination. To simplify discussion here, but not concede the air issue, this report is
confined to a discussion of groundwater contamination.

2

Approximately, 70% of the 240 landfills subject to financial assurance are in non-arid areas, and Superfund
cleanups of sites with greater hazardous constituents may cost about $25 million a site for containment.
(continued...)
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Those environmental liabilities that will follow post-closure are not just critical to
address because of their greater magnitude than the relatively minor maintenance costs
during post-closure. Even more of a factor is that only a small proportion of post-closure
responsibilities are expected to be abandoned. On the other hand, since the largest
environmental failures will tend to become manifest only after the owners’ liabilities have
lapsed, virtually all of the post post-closure environmental problems will be orphans of the
State by definition.

Uncovered Long-Term Costs
There are three types of environmental landfill liabilities for which the State needs
to be protected: corrective action to remediate, not just contain, pollution by landfills;
injuries to third-parties by pollution from landfills during post-closure or afterwards; and
major maintenance expenses during post-closure.
Corrective Action. Current federal and state rules notably fail to address the
probability that most of the licensed and engineered, dry tomb landfills will leak after the
end of the post-closure period. The EPA rule only speaks to corrective action of
environmental failures for “known” situations, i.e. leakages that have already been
detected.3 Since the federal regulations relieve the landfill owner of any further
responsibility, including that for financial assurance, after about 30 years, and since most
liner failures will not become “known” in that strict sense until after the end of the postclosure period,4 the current federal financial assurance structure does not address the
major liability facing the states.
One of the Bush Administration’s stated policy objectives has been to devolve
regulation to the states.5 Whatever the pros and cons of that agenda, less publicized has
been its companion policy to also devolve to the states the liabilities from industrial
pollution that deregulation permits to continue. Devolving liability to the states violates
the very intent of financial assurance.

2

(...continued)
Although it may be the case that the hazardous constituents of a municipal landfill may be less than for a
hazardous landfill, the repair costs will not likely be substantially different in terms of relative magnitudes
because the groundwater is contaminated either way.
3

40 C.F.R. §258.73(a).

4

See page 8.

5

John Stanton and April Fulton, “Supporters predict quick confirmation for Leavitt at EPA,” Congress Daily
(August 12, 2003). Mark Hertsgaard, “Trashing the Environment,” The Nation (January 16, 2003). Todd
Wilkinson, “Eyes on Washington, The Environmental Guide,” The Amicus Journal (Spring 2001).
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To its credit, California’s rule goes beyond the federal minimum and also requires
assurance for corrective action that is “reasonably foreseeable.”6 At this time, only the
state’s Water Boards have acted to implement this provision, and, for that reason, only
attempts to apply it for damages related to impairment of the state’s waters. TABLE 9
shows the amounts presently posted for foreseeable corrective action among the state’s 25
largest privately owned landfills for which data is available.
Amounts Designated for Corrective Action
at Largest Private Landfills in California
2003
Landfill

Permitted
Capacity
(C u.yd.)

Chiquita Canyon
Altamont
Otay Annex
Sycamore
Simi Valley
Bradley West
Durham Road
WM Lancaster
Antelope Valley
Kettleman Hills
Ostrom Road
Quadalupe
Cold Canyon

Corrective Action
Mechanism

45,889,550 Insurance
58,900,000 Surety Bond

Cost

Cost/Yd

$489,192
$722,766

$0.01
$0.01

59,857,199 Letter of Credit

$183,000

$0.003

27,947,234 Surety Bond

$162,000

$0.01

43,500,000 Surety Bond

$551,551

$0.01

38,600,000 Surety Bond

$3,799,210

$0.10

19,271,000 Surety Bond

$903,023

$0.05

22,645,000 Surety Bond

$551,560

$0.02

6,480,000 Surety Bond

$421,303

$0.07

$330,365

$0.08

$1,536,720

$0.04

4,200,000 Surety Bond
41,822,300 Trust Fund
16,500,000 Surety Bond
8,773,339 Letter of Credit

$288,631

$0.02

$396,000

$0.05

Average
Stand. Dev.
Coef.of Var.
Lowest
Highest

$0.04
$0.03
86%
$0.003
$0.08

SO UR CE : C E N T E R F O R C O M P E T IT IV E W A S T E IN DU S T RY

TABLE 9

As indicated in the table, the amounts posted for reasonably foreseeable corrective
action range from $162,000 at the Sycamore landfill to $3.8 million at Bradley West, with
an average value of $795,025. Converting the indicated costs to a per cubic yard figure to
normalize for the different size facilities shows a range of one-third of a cent per yard to
8¢/yd.
The amounts currently recorded for reasonably foreseeable corrective action are
both too small to even cover non-routine maintenance, such as just the first of many $10plus million cap replacements, nonetheless corrective action for containment or, needless
6

27 C.C.R. §22221(a).
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to say, true remediation. In addition, the large variation among those landfills, in which
reported values for foreseeable corrective action is so large, there does not appear to have
been consistent regulatory guidance or review on the subject to the permitees to insure
compliance with the intent of the rule in practice.
All corrective action, properly defined, whether known or occurring during or after
the post-closure proof period, should be covered for remediation.
Third-Party Injuries. The other major long-term environmental landfill liability
claims would be from third-parties for personal injury and property damages in the event
pollutants escape from the landfill or there is catastrophic site failure. Because either
environmental excursions or site failures will tend to occur before the incipient failures
leading to those events are detected, funds will be needed both to make those injured
whole as well as to recover site stability. Costs related to preventive actions, such as
replacing a cap or installing relief wells are not as likely to be involved.
Unlike the federal law, California code requires landfill owners to provide
coverage for third party injuries. However, similar to federal hazardous waste statutes,
that requirement ends when the site is closed — precisely when the coverage is most likely
to be needed.
Coverage for personal injury and property damage should be extended as long as
can be provided after closure, and appropriate assurance mechanisms need to be adapted
to increase the probability that landfill neighbors will not be left exposed at the very time
when injuries are most likely. More about how to do that through insurance is discussed
later.
Major Maintenance. Things like replacement of caps and clogged leachate
collection lines do not come within the ambit of current itemized maintenance costs, even
though they can incur major expenses. They are not currently considered as routine and
predictable, but they very likely involve measures that will be needed during the postclosure period to prevent leakages.
One means to do so would be a perpetual care fund accumulated as a sinking fund
over the site’s life for things that are relatively predictable such as the recurring need to
replace the final cover at regular intervals over the centuries that the waste load remains a
potential threat. Clogged lines are less predictable, but at the very least they should be
flushed, cleaned and tested annually to lessen the occurrence rate of serious jams
blockages that cannot be removed with major surgury.
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New Times Demand Action
In the 1990s, financial assurance rule-making focused on optimizing “flexibility”
for the landfill owners.7 However, in practice, that seemed too often to translate into
minimizing their costs and maximizing their opportunities to shift risks to the public.
Today, times have drastically changed and reached a critical turning point.
Now is the time that action is compelled because most now recognize that most of
the dry tomb landfills will, in the words of EPA, “ultimately fail.”
Now is also the time because, with each passing day, more of today’s landfills
come too close to the end of their operating lives to be readily absorb new and costly
assurance requirements and to amortize makeup dollars at an affordable level.
Lastly, now is the time because, at the end of 2003, California had a $14 billion
debt and another $4 billion structural deficit. The costs of bailing out landfills, if the Board
fails to act in the near future, will ultimately translate into even more cutbacks in aids to
local government, health and welfare and education services and other critical needs for
the citizens of California.
Very interestingly, while the appropriate response is contested, there is a wide
consensus between the public sector and the private waste industry that now is the time
that there should be resolution about how the endpoint of post-closure care will be
determined. The Inspector General has advised that:
“The consequence of not addressing the problem of postclosure care may
be that the state or federal government will be left with the financial burden
of addressing any remaining post-closure care necessary at these facilities.
It is important to assess the need for additional post-closure care while the
facility is in an economic position to fund additional postclosure care.
Rather than passing the problem of postclosure care on to future
generations, the problem should be addressed now, and solutions
implemented for each landfill long before the end of the 30-year period ...”8
The waste industry financial assurance paper discussed later reaches that same
conclusion.9 Their report states:

7

63 F EDERAL R EGISTER 17708 (April 10, 1998).

8

Inspector General, supra, at p. 43.

9

See page 117.
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“Defining the end of post-closure care is currently a topic of great interest
within the solid waste community. It is important to address this subject
sooner rather than later because, if the period is lengthened, as much time
as possible will be needed to accrue the requisite funds, and a large number
of pre-Subtitle D landfills are passing the end of post-closure care.”10
Obviously, this report is only one of a long line of such documents questioning the
foundation of today’s financial assurance structures as a fitting vehicle to provide the
states with full protection against major long-term landfill liabilities. Because the day of
reckoning from those years of accommodation is rapidly approaching, the debate has
recently shifted to where the law demands it should be. That is to eliminate the public’s
risk rather than the operators’ risk, because pollution delayed will otherwise ultimately
wind up as a government obligation, which will result in higher taxes and lawsuits seeking
deep pocketed potentially responsible corporate parties.
Moreover, some concerned state regulators, seeing a fiscal crisis coming around
the corner, have, commendably, already attempted to resolve the transparent shortcomings
of current financial assurance rules, but within the limits of the tools currently in use.
These proposed regulations have usually conceptualized a new perpetual care
mechanism to supplement existing instruments. An example of this process is what is used
for long term cemetery care. The Wisconsin Department of Natural Resources conducted
a study that compared the cost of a traditional proof of financial responsibility period for
post-closure maintenance to a perpetual proof period. Annual payments into a trust fund
over an assumed 15-year site life would increase from $178,000 to $330,000 per year. In
addition, they added an entirely hypothetical $10 million proof of financial responsibility
for corrective action that would be also be funded through annual payments during the 15year site life. This would require annual payments to a trust fund of $480,000. So, the
combined additional payments into trust funds would be $632,000/year. For a five
million-ton landfill, this would equate to $1.89/ton in the case where the cost is spread
over a 15-year life.11
But, those earnest efforts to address the problem, while commendable, do not
reach to the heart of the problem. To understand why, an understanding is necessary of
the difference between assurance and insurance. Without an understanding of that basic
construct, a solution that matches the appropriate mechanism with the distinct problems
landfills pose will elude our grasp.
10

Jeremy Morris, et al., “Performance-Based System for Post-Closure Care at MSW Landfills — A New
Approach to the Current 30-Year Time-Based System of Subtitle D” (2003), at p. 3.

11

Dennis Mack, Evaluation of Proposed Financial Assurance Enhancements (WI Department of Natural
Resources, 2003). Assumptions included: inflation, 2%/yr., interest, 4%/yr., site life, 15 years. The
comparison was between perpetual care and the 40 year post-closure period used in Wisconsin, not the EPA
30 year period.
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Assurance v. Insurance
There are twin aspects of long-term landfill liabilities that are very distinct. One
type is the routine and relatively predictable items, such as minor maintenance costs that
occur within the post-closure period, which is what the financial assurance rules most
directly seek to address.
The other type is a major release of pollutants, which would have adverse impacts
on the environment and public health, and have a significant probability of occurrence at
some unpredictable time in the future, to widely varying extents.
For the first type of liability, namely the relatively predictable maintenance items
(trusts, surety bonds and letters of credit), all can be appropriate mechanisms for assuring
the State that it will not be left with the costs of undertaking long term maintenance where
the operator fails to do so – but only if their structures are reinforced, as is described
later.12
However, all of them have several limitations if an attempt is made to apply these
mechanisms to the latter type of environmental liability. The first and debilitating problem
that the usual assurance mechanisms cannot address is, again, their lack of long arms to
reach failures that occur after the end of the legally defined post-closure period, which is
the very time when most of the releases will probably occur.
The second problem stems from the probabilistic nature of these environmental
concerns. We know that in non arid areas there will be containment failures that reignite
uncontrolled biological activity and pollute the environment at some point in the lives of
most of us reading this report. We just do not know precisely when or the precise (or
even approximate) clean up costs at each site.13 Yet, the traditional mechanisms all rely
upon defining a coverage period as if we can predict the time within which it will occur.
The third is that, once there is an environmental failure, the extent of the costs for
corrective action and personal injury will vary widely, perhaps between $10 million and
$500 million at a site when most outliers are counted. If third party injuries are included,
as they should be, the final tab could double the top end of the range.
Where any given landfill’s cleanup costs will fall within that range is something
that is uniquely site specific. Its final place in that cost range will depend upon such things
as the quality of the barriers and the collection system, the rigor of the maintenance

12

See page 110.

13

There will also be pollution from landfills in arid areas, albeit the scant rainfall and depth to groundwater
will probably delay their impacts longer into the future, beyond the point that society is likely to
acknowledge them.
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program, the depth to groundwater, the source of local drinking water, and the distance to
and size of adjoining populations now and in the future.
Unlike national insurance companies with years of experience, the states neither
retain insurance actuaries, nor do they have the wide-ranging commercial data base for the
entire country, which is necessary to make reliable actuarial computations. In these
circumstances, the states are no in a position to set the assurance amount without either,
conservatively, grossly overcharging some or, recklessly, undercharging others.14
Finally, the environmental liabilities are not easy to define. Not only, as noted, are
they probabilistic rather than fixed, but also, any attempt to specify them is highly
susceptible to political pressures. In an administrative proceeding to determine a finite
value would be met by a hailstorm of highly paid experts attesting to the small
probabilities that they believe exist for major problems. The affected public would be
unlikely to afford to participate in an evidentiary level. Outgunned, most state
departments would wind up in such a perverted fact-finding process with a low ball result,
which would have been driven by those with a direct self-interest in freighting all risks that
they are responsible for onto the public.
For all of these reasons, none of the standard instruments in use for landfill
financial assurance can efficiently protect the states from the near-certainty of
environmental liabilities, albeit in an unknown amount and at an uncertain time.
Fortunately, there is something that fits the bill, and that is insurance which is explained in
the next part of this chapter.

Insurance Is a Market Based Solution for Corrective Action and
Third-Party Injuries
Of all those that have been considered, insurance is the only mechanism for
financial assurance that approaches meeting all of the peculiar requirements necessary to
protect the state and its taxpayers from long term landfill liabilities.
Insurance has many advantages over the other instruments, but current policies, as
they are presently constructed, do not yet meet all the necessary requirements, and there
some impediments to the their being crafted for landfill’s needs. Yet, nonetheless, the
state is in a position to create a new market for insurers so that they could meet those
needs by recombining existing terms.

14
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Advantages
Insurance is well positioned to protect the state against long-term landfill risks
because its structure is suited to the nature of the risks, insurance is already involved with
landfills, its mechanism is economically efficient, and its application avoids conflicts of
interests.
The Structure of Insurance Is Suited to the Nature of the Risks.
Insurance is our economy’s long-standing and time-tested mechanism for addressing the
probabilistic nature of pollution, including that from landfill failures on third parties and
the potentially costly corrective actions that will follow. It provides a mechanism
specifically crafted to protect the insured from the economic risks when the overall longterm frequency to those in an identifiable group is predictable, but its occurrence to
anyone at any given time is not. By grouping people with a similar risk in a pool, the cost
to protect against that risk can be shared, lowering its price to each member of the pool.
Homeowners, for example, know that in any year some houses will burn down,
understandably wish to be protected from that risk, and, obviously do not want to set
aside the full cost of rebuilding when there is only a very small possibility of its happening
to them that year. Insurance fits the bill for most of us, costing a few hundred dollars a
year to insure a several hundred thousand dollar house, protecting us fully in the case
where it is our house that burns.
So long as the incidence, magnitude of costs and time of occurrence from landfill
failures vary from site to site, and there is a rational way to make actuarial predictions,
insurance will tend to be less costly than other assurance mechanisms. This is in contrast
with post-closure costs that either are constant (i.e. cover maintenance) or largely
predictable (i.e. periodic cover replacement) for which, since the probabilities are 1,
insurance holds no advantages.
Insurance is Already Engaged Insuring Landfills. Indeed, the insurance
industry is already heavily involved in writing policies for injury to third parties at
hazardous waste landfills during their operating lives.15 AIG, XL/ECS and Zurich are
companies that have long insured the hazardous waste disposal industry, and, after some
unexpected losses during the early eighties, by 1992 were making a comfortable profit
from underwriting those risks.
Although not mandated by rule, like hazardous waste sites many MSW landfill
owners also insured for third-party damages during the operating life of the sites.16 In
15

40 C.F.R. §265.147.

16

These policies establish an important precedent, although, in this particular application, the concern that
has been raised as to these policies is whether the insured promises to make good to the insurer on any
(continued...)
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California, of course, the landfill rules are stricter than in most other states and require
insurance for third party damages. But, none presently extends coverage after closure,
nonetheless after post-closure, and that is a telling limitation with these policies because
that is when claims are most likely to occur. Nonetheless, the principle and experience
history, albeit limited, is an important precedent to extend it out in time to when it will
really be needed.
Note, though, that the policies state regulators often see used in the post-closure
period, and which are labeled as insurance, are not are not real insurance instruments.
True insurance provides protection against risks that have a probability of less than 1, and
only pay out to the policy holder when a covered event occurs for the eligible costs up to
the policy limit.
On the other hand, the particular type of insurance that some landfill owners use
after closure is not real insurance even though it is provided by insurance companies.
These policies distribute funds each year following closure for the projected costs of
periodic and routine care over the next 30 years, and for which the probability of its
occurring is 1. Referred to as finite risk policies, their purpose is not to insure against
risk, but rather to provide an annuity matched to future costs in a way that achieves other
objectives. An example might be to gain tax advantages, because payments into a trust
fund, were the owner to establish his or her own annuity-like instrument, are not tax
deductible, but disbursements to pay insurance premiums, as an expense of doing business,
are.
Insurance Is Economically Efficient. Insurance is the only mechanism that
provides full coverage for premiums for less than the amount of the coverage, because the
gains from spreading risk dwarves the transaction costs of providing a policy. Any other
attempt to use trust or bond instruments in sufficient amount to cover the worst case, so
that the State does bear the costs of private mistakes, would be far more expensive for the
landfill owners to purchase. The larger the pool that the state can create by regulation, the
lower the costs of coverage tend to be.
Insurance Does Not Suffer Conflicts of Interest. Insurance also
overcomes the crippling infirmity of the current system that, effectively, largely relies upon
the party with an overwhelming self-interest in understating the risk to define the amount
of assurance needed. Imagine for a moment an assurance proceeding to attempt to
establish a perpetual care fund that would bring corrective action under the financial
assurance umbrella.

16

(...continued)
claims that arise. In that case, the insurance companies are pricing the policies to a greater extent based
upon the balance sheet of the landfill owner and the risk of its not being able to make repayment rather than
the risk involved. As such, these types of premiums are not a measure of risk, even for the short-term
during the landfill’s operating life.
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The hearing would be inundated by the landfill owner’s hired experts stoutly
declaiming, in direct proportion to the size of the fees they charge, the attenuated nature
of the risk involved, but without backing up their opinion with their own money. Against
that, the public’s unfunded voice would be muted, and the agency’s staff would be under
political pressure to accommodate in the political theater without sufficient regard to the
technical merits.
Even were these political pressures removed from the equation, the fact that the
risks are probabilistic make it impractical to address with an administratively determined
point estimate. When remediation costs might as easily be $25 million and $250 million,
some facilities would be asked to provide assurance for ten times more than will wind up
being necessary, and that would be extremely difficult to impose.
With the insurance mechanism, the matter could be moved, in the spirit of the
times, from a regulatory to a market-based environment. It would be handed over to a
third-party in the marketplace, which has decades of expertise in risk assessment, and
which puts its own money at risk behind its conclusions. Moreover, because it will be
liable for underestimation, that third-party would tend to share the same interest as the
States in not under-assessing the magnitudes of the risks involved.
Balancing that, so long as two or more insurance companies offer the desired type
of policy, competitive market forces would dampen any tendency to overestimation.
Finally, with probabilistic risks, insurance is the least-cost mechanism for providing
assurance because the risks are spread among the members of the pool.
Even for those vigorously opposed to the government intervening in the market
place in order to correct its imperfections, insurance is now seen as playing a vital marketbased role in protecting society. Most recently, the Bush Administration has been reported
as embracing insurance as a market-based mechanism for driving chemical and other
facilities to take greater precautions against terrorism:
“Homeland Security officials in the Bush administration are considering
ways to use the insurance industry as a free-market-friendly vehicle to drive
chemical facilities, food companies, utilities, and other businesses to take
greater precautions against terrorist attacks without heavy-handed new
regulations.”17
That is not to say, however, that insurance does not have problems that need to be
addressed before this type of mechanism can work appropriately for landfill liabiilties.

Disadvantages

17

Charlie Savage, “US sees insurers as possible tool in terror fight,” Boston Globe (February 22, 2005).
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On the other hand, insurance, especially as it is presently offered, is not a panacea.
Fully understanding its limitations is necessary in order to construct new forms that will
most closely meet the objective to protect the state from the enormous long-term landfill
liabilities.
There are four potential problems insuring against these landfill risks under current
insurance practices. Fortunately, each can be surmounted so that insurance, with all of its
inherent advantages can be utilized in this context.
The September 10th Problem. Except for occurrence-based policies that are
normally no longer written extending more than 5 years, environmental insurance are
usually for a 1, 2 or 3 year term, with the premiums and coverage related to what, and
what transpires, in that year the premium is paid. This is what is typically done, for
example, with the current environmental liability policies required for hazardous waste
landfills.
But, that would not meet the needs here as we have described them, because the
real risks arise only long after the site is closed and, especially following the end of postclosure care. As annual policies, the premiums need only reflect the slight risks expected
over the next twelve months, and can be oblivious to the very real and significant risks in
the future. This is especially the case when there is scant hard data about the long-term
consequences of entombment because insufficient time has occurred to date.
When policies are reissued annually to continue coverage for the risk of a future
event that has not yet occurred, the insurance industry will be tempted to discount that
uncertainty in the future, believing that it has a safety net. The underwriters may perceive
that they can increase premiums in succeeding years to recover the payout in the event a
worst case event were to later materialize. A recent example is insurance for the risk of a
terrorist attack, which on September 10, 2001 was essentially calculated at or close to
zero, notwithstanding several reports warning of the risk. Only after the wake up call on
September 11th were very expensive riders needed to cover a showplace building in a
major city.18
Thus, the question is whether an insurance instrument can be constructed that
telescopes recognition of the long term risks into today’s annual premiums by insurers
who otherwise may not assess this type of difficult-to-determine future risk, in which the
incidence of those risks increases over time.
To understand this issue for assessing risks, there are two general types. First is
the risk of a person crashing into another car while driving, which, all other things being
equal, is the same this year as it will be in the future. On the other hand, there is the risk
that a person will die in a year, which is very small for a person in his or her youth, but
18

S. Roy Woodall, Jr., Terrorism Insurance in the Post September 11 Marketplace (Congressional Research
Service, December 7, 2001).
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then later in life increases significantly.
Landfill liabilities are more like life insurance than auto insurance, in that the
probability of failure increases over time and rises appreciably after the end of the care
period. Further complicating things, like the risk of a major terrorist attack in the United
States, accidents that have not yet occurred are difficult to recognize. Yet, unless the
initial premiums for landfill liabilities reflect that future uptick for dramatically higher risks
50 years from now, the funds will never have been collected while the site was operating
to pay for the cost of coverage in the critical years after post-closure.
The Medium Probability/High Cost Event Problem. The insurance
industry has long been accustomed to marketing policies for risks that have a low
probability of occurring, but experience a high loss when they do. An example would be
the risk of someone’s house burning down. Because the probabilities are low, the cost of
the premium can also be small even though the entire house may have to be replaced. This
makes these policies easy to market to the consumer.
When the probability of a high cost event is no longer low, however, and the
probability becomes 25% instead of 1%, for example, then the premiums need to be
larger, and they become less marketable. For this reason, insurance companies have not
historically been interested in products such as this.
But, that inhibition only applies to products that customers have a choice whether
to purchase. Were the state to require insurance as a condition for operating a landfill,
then a market will have been created that is not dependent upon a low price, and the
commercial reason for this lack of interest in medium/high risk events will no longer exist.
That means, a necessary component of landfill insurance for corrective action in the long
term will depend upon state action to make the market.
Long Reach Provisions Have Limitations. Two generally understood
insurance instruments – claims made with very long extended discovery of claims
provisions (or long tail), and occurrence policies – are generally thought of when
attempting to cover long term risks. But, in addition to their limited availability, their
terms do not sufficiently cover the type of claims that are more likely to arise from landfill
failures.
Occurrence policies extend their coverage past the end of the term of the insurance
during which premiums are paid, theoretically for an unlimited period of time after the last
premium was paid, as long as the injury originally began, even if it did not then become
cognizable, during the time the insurance was in effect.
Claims-made policies, on the other hand, are usually written to only insure against
claims made within the term of the policy. However, extended discovery and completed
operations provisions can be added to cover risks that may not become evident until after
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the end of the life of the policy, or of the period when premiums are paid. These can
extend coverage for a specified number of years beyond the last premium paid for
occurrences at the site.
In any event, the restriction to injuries that began during the term of the policy
undermines their applicability to landfill injuries. To be covered, the injury must arise from
an event that can be shown to have occurred while the insurance was in force, such as
from injuries with a long latency period like mesothelioma, a rare cancer that typically did
not become apparent until decades after workers were exposed to asbestos. With current
landfill designs, the breach of the barrier systems that leads to a release of pollutants –
nonetheless the additional time to migrate through the soil into drinking water supplies
before people are first exposed – is not likely to occur until decades later after the site has
been closed.
Moreover, the insurance industry rarely issues policies with this sort of long tail for
more than 5 years because of unexpected payouts that have arisen and the tax
complications they create.
Tax Complications. Not only have insurance companies experienced too many
unexpected payouts with some of these long tail policies, but also the uncertainty of
whether they will at some undefined time in the future leaves prolonged exposure to those
risk subtracting from reported profitability. Regardless of how well hindsight later
ultimately shows that an insurance company has estimated the probabilities of a future
occurrence, accounting rules require that the insurance company’s net income be
determined at the end of each year based on what is known at that time.
Insurance with a very long policy term, unfortunately, leaves unresolved potential
liabilities on the balance sheet of the insurance company for an indefinite period. In
assessing profitability, investors do not give any credit for the company’s estimation of the
profitability that a claim will only be made in a small number of cases.
Consequently, insurance companies cannot be expected to offer long term liability
occurrence policies regardless of how large a market the state creates through regulations.

New Combination of Existing Provisions
The insurance industry does not presently have off-the-shelf products to offer the
sorts of policies that would protect the states from the environmental failures after the end
of post-closure described earlier.19 However, the needed coverage can be assembled from
policy terms that are commonly in use today, but grouped together in a new way.

19
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Two generally understood insurance instruments – claims made with very long
extended discovery of claims provisions (or long tail), and occurrence policies – were
considered. But neither provides adequate assurance for long-term landfill failures and
both are largely unavailable anymore.
Claims-made policies are usually written to only insure against claims made within
the term of the policy. Occurrence policies, by definition, extend their coverage past the
end of the term of the insurance, theoretically for an unlimited period of time, as long as
the injury originally began, even if it did not then become cognizable, during the time the
insurance was in effect.
However, extended discovery and completed operations provisions can be added
to claims made policies in order to cover risks that may not become evident until after the
end of the life of the policy, or of the period when premiums are paid. These can extend
coverage for a specified number of years beyond the last premium paid for occurrences at
the site, and effectively make this variation on a claims made resemble an occurrence
policy.
For obvious reasons, too many expensive payouts has meant that occurrence
policies are no longer written for the environmental liability of landfills because of the
open-ended period of liability. Long-tail policies may still be found, but they substantially
limit the number of years for the extended period to usually less than five years and that
makes them inapplicable to the long stretches of time over which landfills risks arise.
Attempts to get insurers to write longer policy terms are not likely to be fruitful
because of the uncertainty that the prolonged exposure creates in the reported profitability
to their investors. Regardless of how well hindsight later ultimately shows that an
insurance company has estimated the probabilities of a future occurrence, accounting rules
require that the insurance company’s net income be determined at the end of each year
based on what is known at that time.
Insurance with a very long policy term, unfortunately, leaves unresolved potential
liabilities on the balance sheet of the insurance company for an indefinite period. In
assessing profitability, investors do not give any credit for the company’s estimation of the
probability that a claim will only be made in a small number of cases. The entire potential
liability is seen as subtracting from their earned returns. For these reasons, these policies
are not common, and, when available, do not extend much more than five years from the
current year – not, as needed here, the 20 or more years after the landfill closes 15 years
from now.
In any event, the basis for either instrument undermines its utility for the landfill
case. To be covered, the injury must arise from an event that can be shown to have
occurred while the insurance was in force, such as from injuries with a long latency period
like mesothelioma, a rare cancer that typically did not become apparent until decades after
Protecting California Taxpayers from the Looming Landfill Crisis
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workers were exposed to asbestos. With current landfill designs, the breach of the barrier
systems that leads to a release of pollutants – nonetheless the additional time to migrate
through the soil into drinking water supplies before people are first exposed – is not likely
to occur until decades later after the site has been closed.
However, there is one tool that can work to protect the State from the potential
for environmental liabilities at landfills into the future. After considerable analysis with
assistance of insurance experts, we believe that the best insurance vehicle for this situation
is, first, a multi-year five year, claims-made policy that will be cancelled and rewritten on
an annual basis as a matter of right for extended periods of time in order to reach the
coverage time frames involved with landfill failures.
Second, the requirement for this type of insurance policy on each site should be
combined with a segregated future insurance premium fund that has built-up to a sufficient
amount at closure to pay the annual premiums into the future in the likely event that
eventually the current landfill owner departs the scene and is unable to pay the premiums
for the insurance renewals .
Third, added to that policy should be an incidence reporting coverage trigger as
opposed to a claims made and reported coverage trigger. The incident reporting trigger is
intended to insure that the premiums paid today fully incorporate the long term risks of
any individual insured site based on the extensive data the insurance industry has
accumulated on landfill claims in the past twenty years.
Insurance coverage has to be provided over an extended period of time, which far
exceeds the present 30-year post-closure period. Annual policies are available for
environmental liabilities, of course, and on occasion three or even five year policies are
sometimes offered. To extend the coverage out further in time, policies currently exist for
closure and long term care insurance that provide the insured with the guaranteed right to
repeatedly renew the policy at the end of its term. These same provisions could be
incorporated for this liability insurance policy.
Perpetual Care Fund for Future Premiums. A potential deficiency in the
claims made type of insurance is that coverage only lasts for as long as premiums continue
to be paid. Also, the insurance company may raise premiums in future periods based
upon general inflation and/or adverse loss experience across all of the insured landfills.
By itself, then, this leaves two problems: the first is how to insure premiums get
paid long after the waste company no longer exists, and the second, how to do so in the
face of possible fee hikes.
To insure that premiums continue to be paid, reserve funds to pay for recurring
premium charges can be established at the time of closure from funds that accumulate over
the operating life of the landfill. The size of these funds at closure can be calculated to
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reach a sufficient size so the earnings on the fund are larger than required for the annual
future premium payments while continuing to have enough left over to continue
generating adequate earnings for this purpose forever. The formula also needs to reflects
expected changes in price levels.20
September 12th Premiums. This calculation may not on its own contemplate
significant bump ups in premiums due to later adverse experience, as what happened in the
terrorism case. That is where incidence reporting feature of the insurance policy design
comes in.
In incident reporting, the filing of an incident report during the term while the
insurance policy is in force would trigger coverage for a claim at any point in the future
when a actual claim is finally made. Also, the definition of “incidence” could be specified
to include events that are expected to lead to a covered claim under the policy.
An incident reporting provision in an environmental liability policy would almost
certainly force the underwriters to evaluate the long term risks of a site and incorporate
them in their current premiums. By requiring this insurance, the long term risks of a site
will be captured in the ongoing costs of the insurance during its site life in a competitive
insurance market. If a site has low risk, the premiums will be lower and high risk sites will
either pay higher premiums or be considered to be uninsurable. Making open market
insurance a requirement for permiting is also a way for regulators to screen out high risk
sites based on the loss experience of the insurance industry.
Encouraging the insurer in this way to recognize the long-term risks beyond the 5
year term of the current policy is key. For only if this is done can the State know how
much to collect each year the landfill is operating in order to accumulate reserves adequate
to recurringly pay the premium over time. Were premiums instead set on a “September
10th” basis, the insurer would, undoubtedly, at a later date dramatically increase the
premium, which the reserves would be inadequate to pay, and the policy wind up be
cancelled.
Importantly, because of the way accounting rules work for the insurance industry,
the incident reports would not be reflected as a liability in the insurance company’s
financial statements.
Components of EEILI Policy. Other aspects of this proposed vehicle would
include limiting insurance to those companies with an A.M. Best rating of “A+” or better,
and reinsurance.
20

This is similar to the calculations done by cemeteries that offer perpetual care of grave sites. It is calculated
as:
1
Periodic Outlay × Interest% - Inflation%
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For lack of an existing name, we call this combination of insurance features
“Extended Environmental Impairment Landfill Insurance” (EEILI). Its features are
summarized in TABLE 10
Features of Extended Environmental
Impairment Landfill Insurance
Claims-made policy including –
TFive year term
TTo provide extended coverage, policy
cancelled and renewed each year for
another five year term
TIncidence reporting
TCoverage for environmental impair.
Insurance protection including –
TA.M.Best “A+” or better
T Reinsurance
Perpetual premium payment fund at closure
TABLE 10

Included at the end of this report as ATTACHMENT A is an Insurance Note by two
experts in insurance that discusses these issues and concludes that there is no theoretical
problem in insuring these risks and doing so past the end of the post-closure period, but
there are no policies written that do all of these things. They add that there is a reasonable
likelihood that developing these policies would be achievable, but only if, after careful
study, the states created a market by mandating such coverage.21
Ideally, these policies would be renewable forever and have very high limits of
several hundred million dollars. However, ideal coverage is not likely to be available in
the market, and an in-depth insurance study by experts in the field would be necessary to
assess what is the maximum coverage available from the smallest acceptable number of
companies willing to offer it.
The Board should commission a study the full extent that dependable insurance
policies could be purchased that would meet the needs of protecting the state and its
citizens from the costs over the long term before the site is stabilized for remedial
corrective action and third party bodily injury and property damages. TABLE 11 shows the
21
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major questions that the study should address.

Insurance Questions to Resolve
UWhat government mandates are necessary to
create a market for extended environmental
impairment landfill insurance
UWhether the program operation can be improved by
grouping all landfill policies in the State
together
UThe maximum coverage that could be available
UThe possibility for different maximum coverages at
different sites that exhibit significantly different
risk profiles
UThe longest term available for a renewing policies
UThe policy language that would minimize the
opportunities for an insurance company to
disclaim coverage
TABLE 11

The Risks of Insurance Failure Are Manageable. In theory, insurance
most closely matches the requirements of protecting states against the long term liabilities
from catastrophic landfill failures in the future. At the same time, whenever a third party is
used to protect against risks, the possibility must be considered of that counter party
failing at the same time as the landfill company is unable to perform its post-closure duties.
This concern is the reason why the third party is usually required be truly
independent of the landfill company. In this way, the diversity of circumstances effecting
the two will tend to reduce the chance of failure by both from a common event at the same
time. That underlies the objections to captive insurance companies whose financial wellbeing is closely interconnected to the landfill owner, making the possibility of a common
failure likely.
In addition to diversification of risk, there are a number of specific measures that
can be utilized to further reduce the risks of an insurance company failure affecting the
state’s coverage, because insurance companies can go bankrupt, too, as demonstrated by
the Frontier experience discussed earlier, although that technically involved a surety, not
an insurance company.22
The insurance rating agencies are what evaluates the long term health of insurance
22

See page 80.

Protecting California Taxpayers from the Looming Landfill Crisis

Page 107

companies, and we know that those rated A and above have set aside reserves that are
generally understood to be adequate for long term health using sound underwriting
principles.
So, first, the rules need to be changed to restrict insurance to those with A and
above ratings. But, also, insurance risk should be diversified as well by requiring both
pooling of insurance and reinsurance mechanisms, which, in combination, make the risk of
insurance default extremely low.
The risk of even carefully devised insurance will not be zero. But, nothing has a
zero risk, not even lock boxes, which can come up short because the site failure occurs
prior to the lock box being filled over the anticipated operating life of the facility that
never was completed. Furthermore, interest rates used to calculate the required
amortization can be lower than projected, or unexpectedly high inflation can cause the
costs of remediation to far exceed what was anticipated. Also, a municipality or the state
could raid the lock box during a budget crisis if control over the instrument is not under
the auspices of a truly independent third party.23
Proto-Insurance Alternatives. In addition, there are other non-traditional
proto- insurance mechanisms for protecting against risk, as the financial markets have
become increasingly efficient in the past several decades in first monetizing risks and then
using securitization, or at other times complicated hedging techniques, to provide
instruments that closely resemble the sort of protection from risks that was once provided
only by insurance companies.
Over the last ten years, in particular, new approaches to financing risk have been
developed that offer alternatives to the conventional use of insurance contracts. These
include:
• Catastrophe-linked bonds (covering both single locations and entire portfolios for earthquake and/or windstorm risk) ;
•Catastrophe-linked swaps (where e.g. the losses arising from a portfolio of
windstorm risk are exchanged for those arising from a portfolio of
earthquake
risk);
•Catastrophe basis swaps (where instrument payout depends on value of actual
losses incurred for a particular peril by a single insurer or reinsurer vs.
value of an index which aggregates the loss experience of multiple insurers
or reinsurers)
23

Earlier this year, the city of Tucson, Arizona “raided its landfill closure fund of $18 million and added it
to the general fund balance” in order to shore up its bond rating. “Refuse Funds Rescued Tucson,” Solid
Waste Report (December 10, 2004) , at p. 241.
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•Contingent surplus notes (derivative that pays investors U.S. Treasury rates or a
share of an insurer's surplus, depending on whether certain contingencies
arise)
•Catastrophe equity puts (Insurer or reinsurer has right to sell equity at a prenegotiated rate if a specified catastrophe occurs)
• Loss-sensitive convertible debt (coupon is not paid if if losses or loss ratio
exceeds a specified threshold)
• Residual value derivatives (Instrument pays issuer if aggregate value obtained on
lease resales falls a specified amount below expected value)
• Life insurance securitization (Long-term cash flows which have low expense load
are used to fund short-term cash flows which have high expense load);
Because the financial markets offer capacity over 1000 times that of the insurance
market, they represent a potentially attractive way to finance “difficult” risks. The study
group that we propose to follow up on this report should look carefully at such alternative
risk financing methods, along with more conventional approaches including traditional
insurance, the use of insurer pools and government-sponsored insurers, for different layers
of coverage. In this way, the most efficient mechanism can be crafted to protect
California’s tax payers at the least cost.
Legal Authority. The authority to pursue the future corrective action part of this
issue lies in the salient difference between the federal rules and California’s. Although EPA
limits financial assurance to corrective actions that are “known,” California’s adds “or are
reasonably foreseeable.”24 Now that most recognize that all liner-based landfills will, in
the words of EPA, “ultimately fail”,25 the eventual need for corrective action is reasonably
foreseeable and a new program of corrective action insurance is required along with the
existing maintenance assurance.
Nothing in the restrictive language of the statutes precludes this. While the law
requires the Board to permit the use of any mechanism for financial assurance for minor
maintenance (subject to conditions), that specification does not extend to assurances for
reasonably foreseeable corrective actions. For the provision only applies its requirement to
permit all mechanisms approved by EPA to matters dealing with “evidence of financial
ability.” “Financial ability,” in turn, is defined as that which “provide[s] for closure and

24

27 C.C.R. §22221(a).

25

See page 11.

Protecting California Taxpayers from the Looming Landfill Crisis

Page 109

postclosure maintenance,”26 there is no statutory impediment to limiting financial
assurance for corrective action to insurance mechanisms if that is what is necessary to
protect the State.
With regard to personal injury and property damages (or “operating liability”), the
statutes require financial assurance for “claims resulting from the operations of the
disposal facility which occur before closure.”27 While the law’s exclusio principles makes
the matter not entirely free from ambiguity, the fact that the ingredients for subsequent
uncontrolled releases in the form of organic and hazardous wastes are all present before
closure would seem to permit the Board to proceed to achieve the overall objectives of the
Act. To be certain of the political acceptability of this position, the draft rules can
highlight the issue along with the Board’s interpretation, and invite legislative intervention
if it believes the agency misunderstands the statute’s intent.

Improving Existing Rules for Minor Maintenance
With all that said about the failure of conventional financial assurance mechanisms
to address reasonably foreseeable corrective action, most continue to have vitality for
routine minor maintenance during the delimited post-closure period. However, for the
reasons set forth in the last chapter, one mechanism does not, and that is the financial
means test. It should be repealed or, if a state’s statutes do not permit that, at the very
least, these corporate IOUs should be substantially conditioned.
The segregated funds, on the one hand, and third party instruments such as surety
bonds and letters of credit, on the other, together continue to have vitality for routine,
minor maintenance. Whether the first is preferable to the other is a difficult question to
answer. Segregating cash obviously, on the surface, seems to provide more certitude
because there does not appear to be any need to be concerned with the probabilities of
both parties to the contract suffering financial duress at the same time.
At the present time, the simultaneous failure of the insurance company and the
insured in the Frontier/Safety-Kleen case is freshest in observers’ minds. For the moment,
that probably will tend to bias contemporary opinions towards trust funds. If nothing else,
the case raised the question of whether each counterparty’s financial health is truly as
independent of the other as originally thought, which is the basis for attributing greater
assurance through diversification of risk when a third-party countersigns the long-term
care obligation. In that case, the failure of the insurer appears to have been, at least
partially, a contributory cause of the collapse of the insured.28

26

P.R.C. §43601(b) and §43600(b) (emphases added).

27

P.R.C. §44040.

28

See page 82 and
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However, the certitude associated with trusts is not consummated until the fund
builds up to its full amount in equal amortization payments paid-in each year throughout
the expected operating life of the landfill. There is a non-trivial chance that a landfill may
be required to be shut down for regulatory reasons prior to the time it was anticipated to
close, such as has recently happened in regard to the major Pottstown and Live Oak
landfills, outside Philadelphia, Pennsylvania and Atlanta, Georgia, respectively.29 Indeed,
that also happened to a landfill that used a trust fund mechanism in California at the Yuba
Sutter disposal area landfill, which was closed by the Regional Water Quality Control
Board before the fund was complete.30
Also, premature closure may happen independently for financial reasons, or in
combination with regulatory complications. Moreover, if landfill critics are correct about
systemic failings of their design and operation,31 a significant number of landfills might
wind up shuttered unexpectedly at one time, creating very sizable financial burdens for the
states.
Were segregated funds widely required, and were Pottstown and Live Oak a
bellwether of a future trend that reaches a critical mass and culminates in cascading
closures, there would be massive occurrences of unfunded trust funds at the same time.
Nonetheless, whether one concludes that trust or third-party assurance
mechanisms are preferable in concept, as currently articulated, they each have
shortcomings that require minor modifications to repair.
Finally, none of these mechanisms currently extend assurance for the maintenance
costs that will continue far past the end of the defined post-closure plan. As is done to
assure funds to maintain cemetery plots for eternity, perpetual care funds for maintenance
of the landfill should be established. A lump sum set at closure that is sufficient,
accounting for interest earning additions and maintenance cost withdrawals, to balance out
and preserve the principle.

Condition Financial Means
By rights, the financial means test and corporate guarantee should be repealed
outright. Contrary to the very intent of financial assurance, they offer no additional
protection apart from their limitation to larger companies, which offers especially small
comfort in the era of Enron’s collapse.
29

Dawn Fallik, “State orders owners of landfill in Pottstown to close the site,” Philadelphia Inquirer
(December 4, 2003); Eric Stirgis, “Landfill closing affirmed,” Atlanta Journal-Constitution (December
9, 2003).

30

Response to RecycleWorlds’ FOIA Request from Garth Adams, dated January 13, 2004.

31

See page 8ff.
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However, the laws that the Board operates under do permit compliance with
financial assurance rules under any mechanism permitted under EPA’s rules,32 which
includes the financial means test and corporate guarantee.33
On the other hand, the purpose of that part of the statutes is to provide for “the
long term protection of air, water, and land from pollution due to the disposal of solid
waste [which] is best achieved by requiring financial assurances of the closure and postclosure maintenance of solid waste landfills.”34
More to the point, the same provision that bars “exclud[ing] the use of any
mechanism permitted under federal law,” also specifically adds that, at the same time as it
approves the test, “the board may [also] adopt regulations that reasonably condition the
use of one or more of these mechanisms to ensure adequate protection of public health
and safety and the environment.”35
Clearly, the fatal infirmities of the financial means test, which has led to its near
universal condemnation, demands the adoption of conditions, without which the financial
means test would fail, as the statute also requires, to “ensure adequate protection of public
health and safety and the environment.” Only by doing so can the Board harmonize these
two otherwise inconsistent provisions.
The condition for any landfill owner using financial means should be a requirement
that the company’s balance sheet be backstopped with the other legitimate forms of
assurance, trusts, surety bonds, letters of credit or insurance to cover the possibility that
the company may fail to perform minor maintenance during post-closure due to either
false or incomplete representations in its financial reports or significant changes in the
market that erodes its former financial strength. That is to say, the purpose of requiring a
second tier of assurance is only to cover the risks that the financial means test coverage
fails.
The industry might be heard to complain that this would essentially negate its legal
right to choose financial means. But, for one thing, the statute requires the Board to
condition any instrument where it is necessary to protect the environment, and for another,
the landfill owner is free to select insurance as its backstop. While surety bonds and
letters of credit would effectively require the owner to fully collateralize the face amount
of the risk, insurance companies quantify those probabilities and spread the risk among
those in the same pool. In that way, the cost of a backstop insurance premium would be
32

P.R.C. §43601(a).

33

40 C.F.R. §258.74(e) and (g).

34

P.R.C. §43500.

35

P.R.C. §43601
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the price that the market assigns to the risk of nonperformance.
If the private landfill industry’s representations are correct and there are no
serious risks, then that fact will be reflected in very low premiums, and the substance of
the complaint evaporates. Only in the case where the market has determined that those
representations are not true would the premium would be expensive. But, if that is the
case, that is precisely the type of situation that the Legislature has demanded the Waste
Board protect the State from.
This would seem to be squarely in the boundaries and intent of the laws. However,
were there any serious question, again the Board could prepare such a rule amendment in
draft and send a copy to the legislature substantially before its final adoption to invite the
Legislature, should they disagree, to amend the statute to bar such an action.

Reform Trust Funds
Segregated trusts do not become fully funded until the originally projected closure
date, leaving a possible funding hole when the operator fills the site faster than specified in
the permit application or in the case when regulators order the shutdown of the site
because it threatens public health or the environment.
Pre-funding the trust at the onset of landfill operations would, obviously, be the
ideal remedy to fix this problem. However, setting aside such a large a sum before any
revenues have been received, or borrowing the funds to do so, might be argued to be too
onerous a burden on the landfill owner, especially for a new entrant into the market. If a
reasonable compromise is sought, one possibility would be to use any of several standard
techniques for accelerating depreciation, such as sum-of-the-years-digits (SOYD), in order
to advance the time when most of the funds will have been set aside in the event there is
premature closure. TABLE 12 illustrates how the current pay-in schedule compares to that
accelerated basis.
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Percent Unfunded in Trust
Fund After Each Year
End of
Year
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Straight
Line

Sum of
Years Digits

93%
87%
80%
73%
67%
60%
53%
47%
40%
33%
27%
20%
13%
7%
0%

88%
76%
65%
55%
46%
38%
30%
23%
18%
13%
8%
5%
3%
1%
0%

Source: Center for Com petitive W aste Industry

TABLE 12

Essentially, after half of the scheduled 15-year site life, the current system would
only have set aside half of the necessary funds, while SOYD would have set aside about
three-quarters of the total.

Correct Third-Party Mechanism
The third-party mechanisms, including sureties, letters of credit and insurance,
have a weak link that very well could turn out to be a very serious one. In the event of
cancellation, the state must affirmatively act to cash out the policy before the three-month
notice period expires or possibly wind up being responsible to care for the site during
post-closure.
Third-party policies should be changed so that, upon the issuance of a 120-day
cancellation notice, the state is deemed to have automatically exercised its right during
that period to claim the funds on the 120th day, unless, before the end of that time, it
affirmatively decides not to do so.
That change in the legal meaning that follows from inaction is essential because
there is a very serious risk that the state will, for innumerable reasons, fail to act in the
120-day period, even though it would intend to. Issuance by default has long been
discredited as a regulatory procedure because, historically, it has led to unintended
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approvals occurring due to the passage of time, rather than regulatory intention.36

Add Perpetual Care for Maintenance After Post-Closure
None of the existing mechanisms, which are only intended to provide assurance for
the expense of minor maintenance until the defined post-closure period ends, presently
extends any assurance for after that time, even though care will essentially be required
forever.
Although the current statutes may not provide the authority to do so, to correct
for this omission, the amount of a trust fund at closure would need to be calculated using a
perpetual care calculation, which is to be sufficient, after netting each year’s inflation
adjusted earnings on and withdrawals from the fund, to retain the necessary principle
amount in order to pay the cost of care in perpetuity.
Alternatively, sometimes consideration is given to the use of the finite-risk form of
insurance and other third party mechanisms, instead of trust funds, because they have tax
advantages. If this is done, prior to closure, a fund should be accumulated sufficient to pay
the premiums forever.
To do this, the following simplified equation can be used to approximate the size
of the fund whose earnings will be sufficient to pay the expected annual outlays, after
accounting for inflation, while leaving the principle intact.

E QUATION 1

The initial payment is the amount anticipated will be required to be spent on care
in the first year following closure, after accounting for inflation in the years before the site
is closed.
L

36

See, e.g., 40 C.F.R. §70.8(e). Virginia v. Browner (4 th Cir. 1996), 80 F.3d 869, 874.
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Chapter 4

Industry
Proposal is
Not Relevant
The

A

consortium of
landfill
companies, consultants and
engineers have submitted a
report to the Board, financed
by Waste Management, and
Taking measurements shortly after closure, while
organized by the waste
the cap is maintained, disguises the major
industry’s Environmental
problems almost certain to follow in the future
Research and Education
Foundation (EREF),
coordinated by GeoSyntec,
and dealing with financial assurance (the “Waste Industry Paper”). Among the listed
authors are officials from Waste Management, Inc., the private waste industry trade
association, consultants with extensive client lists of landfill companies, and two
professors.1
In this chapter, we evaluate the report to determine whether it has any use by
states in setting their post-closure care and financial assurance requirements.
The stated purpose of the Waste Industry Paper is “to present a performancebased system for evaluating post-closure care at MSW landfills.” Essentially, the report
lays out the authors’ view that, first, the length of post-closure care is a site specific issue,
and, second, taking certain measurements will establish when long term care can be
reduced and/or terminated.
As to the first point, the fact of site diversity is certainly not in dispute – so long as
it not meant to imply that, at the end of 30 years, we have the tools to conduct a site
specific analysis that can provide a valid technical basis to determine that facility’s
threat to the environment after the end of post-closure care or that a site can be
considered stabilized before the second wave. As to the second, and as to the authors’
bona fides to make that determination, they ignore the salient facts, and, consequently,
their paper is not useful for decision-making by the Board.

1

Jeremy Morris, et al., “Performance-Based System for Post-Closure Care at MSW Landfills — A New
Approach to the Current 30-Year Time-Based System of Subtitle D” (the “Waste Industry Paper”) (2003).
On-line at: http://www.erefdn.org/rpts_summary_ordrs/PostClosureCareInterimRept.pdf.
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For one thing, the whole idea of taking measurements at the end of the postclosure period in order to predict environmental threats decades later after the cap is
breached is technically invalid. That is precisely when leachate generation is at its lowest
point. For another, the prism through which the authors filter the facts to reach their
conclusions does not reflect the direct interests of the State.

The Proposed Procedure Is Technically Invalid
In place of a relatively fixed 30 year post-closure period, the Waste Industry Paper
posits a new structure for post-closure care which it terms the Evaluation of Post-Closure
Care Model. The purpose of the model is said to be “to enable regulators to make
confident decisions on maintaining, extending, reducing, or modifying the current 30-year
post-closure period.”2
To help make those decisions, the model proposes taking measurements of the
quantity and quality of the leachate in the collection system, gas management,
groundwater monitoring wells and cap maintenance toward the end of the base-level 30
year post-closure period and sets “trigger points” for exceedances that would require
either additional maintenance or remediation.
But, their proposal ignores the fundamental quandary that liner-based landfills
must confront. The barriers, and their maintenance, only delay environmental threats until
after the time the site is no longer cared for. Unfortunately, the better the job of
maintaining the site – which is what these measurements chronicle – the more severe will
be the environmental threats that will be transferred to the future after care ends. For good
site maintenance quickly drives moisture out of the load after closure to conditions that
are so dry they contain less moisture than in a piece of lumber, or as Bill Rathje often says,
“bone dry.”3
In that state, and until the landfill cover degrades to let rain reenter the site
resuming decomposition, there will be very little biological activity to generate leachate
and landfill gas. The whole premise of the Waste Industry Paper is that these deceptively
low readings expected at the end of post-closure mean the site has stabilized and is no
longer a threat to the environment. But that is not true. The reality is that such a clean bill
of health is a mirage that masks the looming cover failure and second wave of leachate and
gas generation.
Further ironies abound in the waste industry position, which rewards the sites with
the tightest seal. If the site has been kept dry, then less of the organic portion of the trash
2

Op cit., Morris, at p. 2.

3

U.S. Environmental Protection Agency, Anthropogenic Methane Emissions in the United States: Estimates
for 1990 (Report to Congress, April 1993) (EPA 430-R-93-003), at pp. 4-4 to 4-8. William Rathje,
Rubbish!: The Archaeology of Garbage (HarperCollins NY 1 st ed.)(1992), at p. 115.
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will have rotted prior to closure, with the resulting leachate being collected and treated.
But, after post-closure ends, the amount of the decomposable fraction, which carries over
to threaten the future, will be that much greater.
Moreover, the longer the post-closure period is extended, the more certain there
will be no responsible parties or functioning pumps or monitoring systems to respond
when the barriers ultimately fail and the site is flooded.
The truth of this rebuttal is found in the conclusions of the EPA and its Inspector
General. Twenty-five years ago, when EPA issued its proposed Subtitle regulations, it
noted–
“[E]ven the best liner and leachate collection system will ultimately fail due to
natural deterioration, and recent improvements in MSWLF containment
technologies suggest that releases may be delayed by many decades at some
landfills. For this reason, the Agency is concerned that while corrective action may
have already been triggered at many facilities, 30 years may be insufficient to
detect releases at other landfills.”4
Even more on point is the EPA Inspector General’s conclusion that this is a
fundamentally flawed approach. To repeat her previous citation —
“The [Landfill Groundwater Rule] is broad enough to allow extensions of postclosure care for potential problems. However, the regulation implies that there
should be indications from leachate or groundwater monitoring that the facility
may present a risk to human health and the environment. Although there may be
no releases or indications of release at a landfill for the first 30 years of postclosure, there may be a potential for releases of hazardous waste in later years.”5
But, not only do the Inspector General’s conclusions demonstrate that the industry
paper is invalid, GeoSyntec, the same consulting company that now puts this proposal
forward, recognized the same thing. In a lengthy report focusing on liner performance
that GeoSyntec and two others prepared for the EPA, they found:
“After closure of such a landfill, the final cover system (which will typically
contain a [geomembrane] to satisfy present-day federal regulations) will essentially
eliminate infiltration into the landfilled waste. Consequently, over time, leachate
and gas generation will progressively decrease and eventually cease. A nominal
stabilization of waste (i.e., partial conversion of the decomposable organic
constituents and leaching or fixation of hazardous waste constituents) will
probably occur by the end of the post-closure period, although this process will be
4

53 FEDERAL R EGISTER 168, at pp. 33344-33345 (August 30, 1988) (emphasis added).

5

Inspector General, supra, at p. 33 (emphasis added).
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incomplete due to a deficit of moisture in the landfill. ... The waste will retain a
latent capacity to generate leachate and gas and release pollutants should moisture
be reintroduced into the landfill in the future. The goal with this strategy is to
prevent a reoccurrence of leachate or gas generation in the future. This goal can be
achieved through perpetual maintenance of the final cover system. ...
“[However, a]fter the post-closure period, requirements for ongoing
maintenance and monitoring are suspended ... consistent with current regulations
that prescribe a minimum post-closure period of 30 years. For this strategy to be
effective in the long term, events that occur after the end of the post-closure period
must not result in unacceptable groundwater or air pollution. These events may
include degradation of the final cover system, renewed leachate and gas
generation, accumulation of leachate and gas in the unit, and, eventually, migration
of these waste by-products from the unit. An assessment of the eventual impacts
requires evaluation of: (i) the potential for long-term degradation of the final cover
system; (ii) water infiltration through the final cover system in its long-term
condition; (iii) leachate and gas generation resulting from the water infiltration; (iv)
the potential for long-term degradation of the liner system; (v) gas migration
through the final cover system in its’ long-term condition and leachate and gas
migration through the liner system in its’ long-term condition; and (vi) impacts to
groundwater resulting from the leachate and gas migration and impacts to air
resulting from gas migration.
“Potential groundwater impacts associated with this type of strategy depend on a
variety of factors. Any impacts may be acceptable if long-term contaminant
migration rates are low and/or if the landfill is located in a favorable hydrogeologic
setting. Conversely, if anticipated contaminant migration rates are high and the
landfill is in a vulnerable hydrogeologic setting, the long-term consequences of this
strategy may not be acceptable. In the future, when regulators and design
engineers assess the need to extend the post-closure period of a particular landfill
beyond the 30-year regulatory minimum, they will need to perform an assessment
of the type described in the preceding paragraph. The authors recommend that, for
new landfills, this assessment process be included at the initial design stage, within
the framework of a long-term management strategy.”6
To pull out the essence of this lengthy and guarded exposition for clarity: at the
time the post-closure period ends — which is when the industry paper proposes to test
for future threats — leachate will have “ceased” yet “[t]he waste will retain a latent
capacity to generate leachate and gas and release pollutants should moisture be
6
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Rudolph Bonaparte (GeoSyntec Consultants), David Daniel and Robert Koerner, Technical Resource
Document: Assessment and Recommendations for Improving the Performance of Waste Containment
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reintroduced into the landfill in the future.”
In the end, were the private waste industry’s plan adopted, those landfills which
have been well constructed, operated and maintained will probably be permitted to
reduce their post-closure period to substantially less than 30 years – which, presumably,
is the very point of this exercise. Indeed, their tables, which show leachate flow rates
trending to negligible levels by nine years after closure suggest that, in application, their
conclusions will lead to an attempt to end post-closure care after 10 years following
closure.7
On the other hand, those which have not maintained their sites might be required
to extend post-closure to more than 30 years in order to have time to repair the landfill
cover so that the tests, which essentially measure reactions only when water infiltrates
through inadequately maintained covers, can be passed.
But, in either case, the problem is not solved. Rather, once again, pollution is only
shifted to after the end of post-closure – whenever that occurs. And, if the problem is not
solved but only shifted in time, the landfill, which by that time may be leaking, will wind
up as an orphan of the State.
Therefore, whatever use that the private waste industry chooses to make of the
model, the proposal is not relevant for the State of California’s concerns.

The Proposers’ Viewpoint Does Not Reflect California’s Interests
There is another set of issues with regard to this report separate from the
disconnect between the proposal and reality. That relates to the extent to which the
drafters’ opinions can be relied upon to implement the model were it adopted.
The authors of the Waste Industry Paper have years of expertise in landfills. No
one would question their credentials. However, when choosing what questions to ask,
which facts to acknowledge, what weight to accord competing claims and what
conclusions to draw, everyone views these controversial issues about landfill safety
through the unique lens that reflects the lives that they have lived and, even more so, the
amalgam of interests they represent, including by those that employ or contract with
them.
That is an entirely proper and appropriate thing in our society. No one can
question everyone’s right to make a living in a profession of their choosing, and, in
7

Environmental Research & Educational Foundation, Performance-Based System for Post-Closure Care
at MSW Landfills: A Procedure for Long-Term Stewardship Under RCRA Subtitle D at the Wisconsin
Department of Wisconsin Department of Natural Resources Natural Resources (March 11, 2004), at
F IGURE 3.
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drawing his or her conclusions, to sift the facts through a strainer that reflects those
interests. But acknowledging that right of the individual does not, on the other hand,
mean every expert’s opinion can be relied upon by regulators merely because of the
breadth of his or her credentials.
In the case now before the Board, several of the authors of the report are
employed by Waste Management, Inc., and the waste industry trade association. They
have a legitimate self-interest in minimizing regulatory costs on their industry and shifting
to the public as much as they can of the risks that flow from their choices. For that, they
cannot be properly criticized. But, neither can they complain if the Board asserts the
competing interests of the public and the State.
For the trash industry’s interest is not the same as anyone else’s, and certainly not
of the State of California, which in a zero sum game with the large waste companies over
who will bear the palpable long term risks after landfill closure. And, this concern over
the objectivity of the reports’ authors is not limited to the obvious self-interested landfill
companies and their trade representatives.
The concern extends to the independent consultants and academes who also
penned this report and, notwithstanding their elaborate depictions of models and the
modules within the models, also choose to ignore the overriding problem of liner-based
landfills that vitiate the very underpinnings of those models. Any hope that their influence
might leaven the more obvious self interest of the landfill industry is clouded by that
omission on the face of their document. It is also shown by their past record.
As a case in point, one of the paper’s authors is employed by GeoSyntec, a major
landfill consultant. GeoSyntec has been subcontracted by the Board to undertake a
Landfill Facility Compliance Study that is supposed to provide a comprehensive picture
of MSW landfill environmental performance in California.
Yet, their study design intended to discern environmental problems was largely
limited to listing currently observed code violations at operating and recently closed
landfills and comparing the number of reported violations to the various performance
characteristics of landfills. However, the major problems are most likely to occur in the
future, not in the present where the analysis focuses.
When a tear, rupture or hole appears in the plastic liner, the two feet of
underlying clay is rated to retard seepage for approximately 25 years (unless the clay is
cracked directly under the break). Depending upon hydrological conditions, the escaping
leachate may take 20-100 years to reach the periphery where the monitoring wells are
arrayed, but are so far apart, the tendril-like plume is almost to certain to pass between
them undetected. By the time we become aware of a major problem, the aquifer will
almost certainly have been intractably contaminated, but that will not be for decades
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hence.8
Landfill gas emissions, too, are unlikely to be cited for rule violations, inasmuch
as no direct monitoring of gas emissions is even required and the indirect tests are
meaningless.9
Consequently, the snapshot Geosyntec is taking of infractions recorded today is
exceedingly unlikely to provide a glimpse of the big picture.
The thing that is really being assessed is the difference in observed short-term
leakage of leachate at unlined compared to lined landfills, and as regards lined landfills
only, the quality controls used during construction of those landfills and the rigor of
enforcement. That may tell us something that would further support the decision that was
made more than twenty years ago to reject natural attenuation and require liners, but
nothing about whether the barrier systems resolve the problem over long time frames.
Criteria that might uncover systemic problems in the overall liner-based philosophy itself
decades in the future has been omitted, even in the face of the fact that Subtitle D is
largely discredited.
Thus, when GeoSyntec was petitioned by the National Recycling Coalition to add
8

See NOTE 26 on page 13 for a detailed description of these issues.

9

The Landfill Air Rule is found at 40 C.F.R. Part 60 Subpart WWW, and contains no provisions that require
direct monitoring of gas emission rates or volumes because the gas is released across the landfill face that
may exceed 100 acres, not through a smokestack.
There is a requirement that the surface concentration of methane above the landfill’s face not exceed 500
parts per million, which is sometimes called the “500 ppm” or the “sniff” test. This measurement is to be
taken quarterly, every 98 feet along the perimeter of the landfill and in a serpentine grid pattern across the
collection area during typical weather conditions. 40 C.F.R. §60.753(d) and §60.755(c). The test does not,
however, have any technical validity for the following reasons:
(1) There is no established relationship between the 500-ppm concentration limit and anything other than
odor control. Five hundred parts per million is essentially an operational standard – like the maintenance
of negative pressure and oxygen/nitrogen infiltration provisions. It is only intended to approximate the
release level of a gas system that is as well managed as it can be within severe cost constraints. But, that
engineering approach never asks whether a well maintained system using current design parameters
achieves the legally mandated protection of public health and the environment.
(2) The measurement methodology is structured to only detect diffused emissions such as might occur
in a clay-only cap, and it will not detect emissions at landfills with a composite landfill that includes a
synthetic geomembrane in which uncontrolled releases are funneled through localized hot spots. Using
Poisson probability analysis, in a hundred acre landfill with 10 hot spots, the probability of detecting just
one of those 10 hot spots in a year using EPA’s protocols would be 0.0522%, or one in 2,000. The
probability of detecting all 10 of them would be 2.4 × 10-38.
(3) The particular monitoring protocols in the rule are so easily manipulated as to thoroughly undermine
the rule’s effectiveness. 40 C.F.R. §60.755(c). A prominent example would be by taking readings on
days with high barometric pressure that suppresses gas releases.
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data fields for factors that might illuminate the problems that will occur in the future, the
consulting firm refused.10 A good example that illustrates the type issues in contention
relates to the leachate collection system (LCS), which is mission critical for the safety of
the site.
The LCS’s job is to collect and remove the liquids that drain to the bottom of the
landfill in order to prevent their pooling that would threaten liner integrity, site stability
and the so-called “bathtub effect.”11 Unfortunately, the collection pipes and their
overlying drainage beds are prone to clogging, which can cripple their functionality. Also,
as the size of landfills increases, the weight of the overburden becomes greater, the
distance to conduct repairs longer, and the length of the collection pipes must increase
proportionately. That longer length compounds the drainage problem because the pipes
are installed in 12-20 foot segments. Over a quarter mile run, that may require laying
more than 100 segments. So many segments are difficult to set in a straight line that can
be readily cleaned, and that many junctures are created that may, over time, become
unglued.
A continuing threat to the ability of these systems to remove excess liquids is the
problem of clogged pipes from microbial action and clog materials such as sand in the
drainage beds, exacerbated by organic matter and calcium concentrations from the waste
load.12 That is why annual clean outs is so critical for maintaining performance through
post-closure. One of the indices of impending problems in this critical component of
these systems is the record of the annual clean outs of the collection pipes. Those records
will show whether there was an inability of the clean-out head to transverse the entire
length of the pipe due to blockages.13
And, indeed, this is not an infrequent occurrence that can be ignored. When the
Wisconsin Department of Natural Resources undertook an informal survey of LCS
performance in the state, it found 62 collection lines at 14 landfills had been reported to
the agency as too clogged to permit the passage of the clean-out head, and many of those
were constructed to modern pipe standards.14
10

Letter from National Recycling Coalition to the CIWMB, dated August 22, 2001, at p. 8. E-mail from
CIWMB to NRC, dated April 29, 2003, conveying the firm’s response to the request.

11

40 CFR §258.40(a)(2).

12

Kerry Rowe, “Particle Size and Clogging in Granular Media Permeated with Leachate,” 126 Journal of
Geotechnical and Geoenvironmental Engineering 9 (September 2000), at p. 775. I.R. Flemming, “Field
observations of clogging in a landfill leachate collection system,” 36 Geotechnology Journal 685 (1999)

13

27 C.C.R. §20340.

14

Staff Survey, Blocked Leachate Collection Lines (WI Dept. of Nat. Res., 2003). Unfortunately, there was
insufficient political support that would have permitted a technical follow up to determine whether there
had been an increase in the hydraulic head over the liner in order to properly assess the severity of the
(continued...)
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Evidence of clogged lines is one way to discern whether serious problems may lie
down the road. But GeoSyntec has rejected looking at the issue. Instead, it acts as if the
Board’s interest in evaluating landfill performance could be assuaged by focusing solely
on factors that have almost no chance of disclosing the kinds of future problems of major
concern and by excluding such bellwether criteria like LCS performance that have some
chance of uncovering the possibility of future problems.
Another example is found in the lack of objectivity that mark the work of Prof.
Morton Barlaz, a coauthor of the Waste Industry Paper and one of the principals of
EPA’s Life Cycle Management Study, which compares competing alternatives to
managing discards. Among many other matters of concern, when Prof. Barlaz quantified
the ability of the bottom liner to prevent leakages, he proposed a “leachate collection
efficiency of 99.8%” for the long term over centuries.15 This, even though, as noted,
EPA’s technical staff, the agency’s waste office director in charge of writing the Subtitle
D rules, and a wide spectrum of those within the landfill industry anticipate that the liners
will fail while the landfill continues to represent a threat to the environment.16
In a meeting with the National Recycling Coalition, he defended his assumption
that liners would perform perfectly for such a long time based upon studies of leak rates
from hazardous waste landfills. Under RCRA’s Subtitle C, hazardous waste landfills are
required to have a double composite liner system, with leak detection in between, that
makes it possible to take measurements over the short-term time frame during which the
cover is rigorously being maintained. But, by definition that analysis contained no data of
use to predict long term performance after maintenance of the cover ceases 30 years
following closure.
For the sake of argument, let us ignore all these reasons why the basis for the
industry proposal is unsound and assume for the moment that their plan is adopted in
order to anticipate what is likely to happen. Then, even if the proposed post-closure
testing finds excess leachate concentrations, their predispositions create further issues on
how the results will be interpreted. Those biases make it difficult to exclude the
possibility that these practitioners will reinterpret the results and find mitigating
circumstances that obviate the need to act.
They may be expected to fall back on theories of natural drainage through gravel
beds to purportedly sidestep the need to repair clogged leachate collection lines, and
natural attenuation when leakages finally become apparent to avoid a Superfund cleanup.
14

(...continued)

problem.
15

U.S. Environmental Protection Agency, Life Cycle Process Model Documentation: Calculation of the Cost
and Life Cycle Inventory for Waste Disposal in Traditional, Bioreactor and Ash Landfills (1999), at Part
7.2.1, p. 3.

16

See page 11.
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But, these are concepts that were discredited twenty years ago, are not permissible under
Subtitle D during operation, and hence, ought not be allowed afterwards.17

The Ultimate Test for the Validity of This Proposal is Simple
Fortuitously, telling concessions recently proffered by Prof. Barlaz during a
debate over his proposal make the final assessment of its validity by the Board simple,
and reduce it to a matter of policy that requires no specialized technical knowledge.
Prof. Barlaz was confronted with the fact that, at the time he believes declining
leachate flow rates may justify ending scheduled care, he has no data to show that the site
will not leak later should the cap fail because substantial volumes of organic wastes
remain. Therefore, he was asked, wasn’t his argument dependent on the cap being
maintained “forever” to insure that rainfall never reenters the waste load. For, when the
cap “ultimately fails,” as EPA repeatedly has said it eventually will, and moisture reenters
the site, there will a second wave of major uncontrolled releases as a function of that
volume of decomposable material remaining in the waste.
Revealingly, he did not deny the fact that, were the cap to fail later, he had no
basis to assure the landfill would not then be a potential threat to people and the
environment. Instead, he rested his case on a claim that the cap would be maintained for
the indefinite future — but, most notably, by the states, not by the landfill owners. He
did not, as one may imagine, explain the significant implications of how this hand-off
would work. Let us elaborate on what that might entail, because almost no one else will
see the wisdom in such an idea.

Landfill Owners Would Shift the Burden of Care to the
State
To defend the fact that he does not have any data on the amount of the
decomposable fraction remaining after closure — at the same time he maintains that no
17

See 40 C.F.R. §258.40(a) and (b), which are the sections in EPA’s Subtitle D regulations that require both
a composite liner and an active leachate collection system, thereby ending the prior regulatory era that relied
upon natural attenuation sites without engineered barriers. Even though natural attention was no longer
permitted in the design of landfills after the promulgation of the Subtitle D regulations in 1991, EPA came
under intense pressure from the landfill industry to accept natural attenuation as an appropriate corrective
action to respond to engineered landfills that later failed, threatening public health or the environment.
Environmental Protection Agency, Symposium on Natural Attenuation of Ground Water (EPA/600/R94/162, September 1994). Concerned about hostile public reaction that it was leaving polluters “off the
hook,” Guy A. Tomassoni, “The U.S. EPA Regulatory Perspective: Natural Attenuation as a Remedial
Option for Contaminated Ground Water, Symposium, but unable to completely reject the proposal in all
situations, the Agency’s final directive on the subject clearly disfavored the practice and sought to impose
substantial procedural obstacles to its being relied upon without a substantial active treatment counterpart.
Environmental Protection Agency, Use of Monitored Natural Attenuation at Superfund and Underground
Storage Tank Sites, (RCRA Directive Number 9200.4-17P, Ap 21 ‘99).
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measurements need to be taken as a precondition before ending post-closure care to
demonstrate that there is no substantial latent bioactivity — he made a telling admission:
“You asked if the site will no longer be cap dependent. That’s a pretty
tall order...I don’t in my mind see us working to a situation where we are
not cap dependent...If [uncontrolled releases later] did occur, I think we
have to go right back to the fact that the cap failed.
“If the cap failed, and if you do what we said to do in the Cap Module,
you’d go in and fix the cap.
“Now if you don’t believe that society has the mechanism to insure that
you go back and fix the cap, I personally can’t address that. That’s a
regulatory matter.”18
What Prof. Barlaz appears to be telling the states is two things, and the validity of
the industry approach is completely dependent upon them:
â The final cover is monitored and maintained far beyond 30 years, and,
in fact, in perpetuity, and
ã The responsibility for perpetual care and all of the attendant costs will
be undertaken by the states (assuming that is what he intends to
imply when he indicates that “[y]ou” and “society” will undertake
care), but in any event not the owners of the landfills.19
Under the landfill industry model, then, in practice sometime following 10 years
after a landfill closes when leachate flows are expected to be negligible, any of the minor
assurance funds that are still posted would be returned to the owner.20 The state would
then effectively assume responsibility by default for both monitoring the sites and
repairing, and periodically replacing, the final covers on all of the closed landfills, as well

18

Presentation by Prof. Mort Barlaz before the Wisconsin Department of Natural Resources’ Landfill Stability
Subcommittee of the Leachate Collection System Technical Advisory Committee, on March 1, 2004, in
Madison, Wisconsin (emphasis added). A video tape of the proceeding prepared by the agency.

19

On consideration, once Prof. Barlaz was forced to acknowledge the fact that a landfill remains a potential
threat nearly forever, he really had no choice but to make the assumption that society (or the state) would
assume these perpetual care responsibilities. For there would not appear to be any credible basis to assert
that corporations can be expected to have an existence that extends for hundreds of years.

20

Or alternatively, depending upon what financial mechanism was used, the associated liability recorded on
the books of those using the financial test would be removed, or premiums paid to third party guarantors
would be terminated.
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as raising the funds for the substantial costs.21
That is to say, closed landfills and their final covers do not take care of
themselves. Active maintenance is essential and that would, truly, be an monumental task,
as costly as it would be difficult.

Perpetual Periodic Cap Replacement Would Cost $55
Billion
If, for the moment we just look at replacing covers after the end of their typical
warrantee period of 20 years,22 and, put aside the cost of maintenance in between
replacement, the costs to do so would be very substantial.
While the cost for cap replacement is site specific, typical costs are approximately
$120,000 per acre.23 Landfills in California, for which the Board has data, average 318
acres per site.24 California currently has 240 landfills under financial assurance.25 If, as a
working number, 300 closed landfills were to become the responsibility of the state,
approximately fifteen landfills would require cap replacement each year, essentially
forever, at an aggregate cost each year in today’s dollars of $572.4 million.
When an expenditure for some purpose is required to be recurringly made over a
number of years, the cost in a single year does not adequately value its true magnitude,
because the future stream of continuing payouts are not accounted for. A better measure
of its cost in this case is considered to be the value today of all those future years’

21

To be clear, the Industry Proposal does not explicitly make the statement that the landfill owners’ legal
responsibility will terminate in as little as 10 years after closure. But, that would appear to be the only
result of a process that purports to establishes a basis — deliberately erected on palpably invalid principles
— for finding that a well maintained site closed only 10 years is no longer a threat to the environment. It
is the only result because, other than for poorly maintained sites, the opposite interpretation would not result
in any change in the status quo, other than less frequent monitoring, a very minor cost item.

22

Inspector General, RCRA Financial Assurance for Closure and Post-Closure, supra, at p. 31.

23

Staff Report to the Technical Advisory Committee on 1200' Leachate Collection Systems, Wisconsin
Department of Natural Resources (March, 2004).

24

CIWMB, SWIS Data Base.

25

CIWMB, SWIS Data Base.

Page 128

D ay of Reckoning

outlays, something that is referred to as its “present value.” The present value today of
the stream of all the annual costs in the future of periodically replacing the caps, were it
realistic to accomplish and it achieved its
intended purpose, would be $55.6 billion.26
FIGURE 7 shows how the present value
stream of that level of expenses varies with the
length of time the responsibility is performed. It
indicates that the value today of all those future
expenditures begins to plateau at about $50
billion after 200 years, and hyperbolically
reaches its zenith at around $56 billion after a
thousand years of care. This would be 86% of
the $64,878,701 in revenues that California raised
through all its taxes in the most recent fiscal year.
FIGURE 7

However, while disturbing enough by
itself, this hypothetical exercise begs the more
significant questions in five ways.

The Legislature and Governor Would Have to Agree to
Raise Taxes
First off, the proposal assumes that the Legislature and Governor would be
willing to raise the necessary taxes by even one dollar, nonetheless a half-billion dollars
each and every year, essentially forever. Worse yet, the political pain entailed in raising
taxes to that extent would not go to things that public officials like to claim credit for in
order to offset the calumny they would receive from irate citizens for the new levies.
The significant tax increase would not, for example, reduce class size in the
critical lower grades from 20 to 16 students, nor would it provide health care for 40,000
families below the poverty line, nor relieve congestion in east L.A., nor would it provide
a 5% reduction in corporate taxes to improve business climate.
Instead, the hard fought tax increase would be used to pay for the costs of
managing the sites abandoned primarily by three companies in the private sector, which
had earned substantial profits from them during the units’ operating lives. This would
seem to do violence to the very tenets of our free market system, which is erected on the
principle that prices are fairly allocated when beneficiaries of a good or service pay the
attendant costs, as well as to people’s basic sense of fairness. A high probability cannot
be attached to such a tax increase being enacted.

26

This calculation assumes a long term inflation rate of 3% and a discount rate of 6% for the present value.
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Without the necessary funds from the Legislature, the Waste Board or its
successor agencies would be unable to do anything to maintain the sites.

The State Will Need Institutional Memory and
Resources for Centuries
The so-called “cap module,” which Prof. Barlaz looks to for resolving these
major problems, also assumes that the state will have the institutional capacity to perform
such a task for that length of time, even if funding were not an impediment.
In this regard, there must be a distinction made between the presumed vitality of
the states as an organizing principle of government in the U.S. for a substantially longer
time than private corporations – which many would agree with – and the ability of their
administrative agencies to continuously monitor and remediate several hundred sites
spread across the state for centuries, through changes in administrations, parties in
power, bureaucratic retirements, administrative reorganizations, economic vicissitudes,
tax revolts, earthquakes, global warming and other environmental catastrophes, and any
number of other epoch changing events – which most would question.
Therefore, even if the will and capacity on the part of the state were present
today, there is no reasonable basis to assume that would be perpetuated for such a long
period of time, five times as long as the entire history of California to date.

Annual Maintenance Needed as well as Cap
Replacement
Although some manufacturers warrantee geomembranes for 20 years, that does
not, in any way, necessarily mean that one can reliably wait for two decades before
involving oneself in maintaining the cap to last even that long. Warrantees do not
generally extend to damage from improper installation or burrowing animals, intruding
roots, subsidence that either causes ponding at the surface, rips the plastic sheet or breaks
the seal around the sagging gas well heads, or any other event that punctures the liner. In
the absence of an aggressive maintenance program, that can occur at any time between
the times when the entire cap is replaced.27
27

A standard warranty exclusion states:
“This Warranty is effective from installation and is for a period of 20 years for 60 mil HDPE
when installed for normal uses and services for which it is designed and manufacturer, in any
customary weather which may be encountered and which is not customarily considered to be in
the nature of an Act of God, casualty or catastrophe, such as but not limited to earthquake, flood,
piercing hail or tornado. Normal use and services excludes, among other things but without
limitation, the exposure of the liner to chemicals known to be harmful to the liner, mechanical
abuse by machinery, equipment or people or excessive pressure or stress from any source.”
“...
“In no event shall liability exceed the amount of the sale price of the material...and under no
(continued...)
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In fact, then, if the caps are not replaced for 20 years, there must be a monitoring
regimen to detect and then patch any intermittent tears or ruptures of the thin liner no
thicker than a credit card laid and seamed together over hundreds of acres during the
years between replacement. Otherwise, the liquid intrusions will rekindle another wave of
leachate and gas generation, as a function of the remaining organic fraction.
Moreover, one or two such minor intrusions of liquids will probably not remain
localized. Seemingly minor leakages at one location will tend to cascade catastrophically,
because the process of decomposition will cause voids below that will lead to settlement
at the surface over that spot. As the ground under the thin liner settles, additional and
larger breaks in the barrier will probably follow letting in even more rainfall, causing
successive rounds of cascading failures that soon will reach major proportions.
For these reasons, absent such a continuous and aggressive maintenance protocol,
again across hundreds of landfills each and every year for centuries, the periodic cap
replacement program, even if it were feasible, would be of little utility.

Cap Maintenance is Extremely Difficult and Ineffective
Even the best run maintenance program runs into the problem that there is no
easy way to detect early ruptures in the geomembrane.
One part of cap maintenance is mowing the lawn to clip trees whose roots might
puncture the liner, and also replacing and regrading topsoil lost to erosion. But, the
other part is the detection of potential problems in the underlying barrier layers before
they become serious and hard to address. This is something that is difficult to do.
For the key low-permeable synthetic geomembrane is buried under two feet of
dirt (see schematic along side), which is used to check erosion and absorb infiltration.
Then, beneath the geomembrane are two or more
feet of clay that, if not desiccated or cracked, delays
the movement of liquids in or gas out of the landfill,
and together with the plastic sheet, makes up the

Cross section of landfill cover
27

(...continued)
circumstances shall there be any liability for incidental or consequential damages...”
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composite liner.28
Thus, whether at any point in time there is degradation of the barrier layer, two
feet below, and not visible from, the surface, is not something that is possible to observe
directly, other than distressed vegetation and settlement. There are more reliable indirect
indices of cap tears that are beginning to emerge, but they are not yet demonstrated nor
are they easy to apply. An example is the development of infra-red scanning techniques to
identify high flux points of methane emissions across the surface, because landfill gases
tend to rapidly escape where there are small tears in the cover.29 Others are under
development.
But, these all tend to be costly, time consuming, labor intensive, sophisticated,
subject to interpretation and complex. Multiply that by the more than 100,000 acres of
aggregate landfill cover in California, and subdivide that total among the 300 different
sites where these sorts of complicated tests need to be done, each year, for hundreds of
years, and the enormity of the task becomes apparent, and, in the end, highly improbable
to accomplish, especially on a timely basis.
At the point at which initial infiltration has caused settlement, indentations and
bowls will begin to be visible at the surface in the event someone does a comprehensive
survey of the survey over those extensive areas. But, even then, the question remains: by
that point in time, will the problem has progressed to the point that the forces leading to
major site failures may have already been put in motion.

Perpetual Care is Impractical, and Therefore, Far More
Costly Remediation Will Be Required
If, because of all these obstacles, the State is today acknowledges it is either
unwilling or unable to provide effective maintenance of the cover at least each year
between periodic cap replacements over the next thousand years, then a whole set of far
more costly consequences arise that dwarf even the major expense involved in cap
replacement, and raise fundamental questions about the reasonableness of the theoretical
modules in the Waste Industry Paper. Even if the State does not acknowledge this
limitation, public institutions are unable to endure for those extended periods of time.
The key safety feature in a landfill intended to address the problem when liquids
eventually infiltrate the cover is the leachate collection system (LCS). During operation,
and ostensibly extending through the legally circumscribed 30-year post-closure care
28

40 C.F.R. §258.60(a).

29

Stephen Piccot, et al., “Field Assessment of a New Method for Estimating Emission Rates from Volume
Sources Using Open-Path FTIR Spectroscopy,” 46 J OURNAL OF THE A IR & W ASTE M ANAGEMENT
A SSOCIATION 159 (February 1996). Also, a careful inspection of vegetation to identify brown spots, which
might be due to methane leakages, is better than nothing, but is not a comprehensive solution.
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period, the system’s perforated pipes, arrayed in gravel drainage beds over the bottom
liner, remove liquids that have entered through tears in the cover and drain to the bottom
of the landfill. Because liquids trigger decomposition that creates and mobilizes
pollutants, and also threatens site stability, the LCS is mission critical to the safe
management of the site (see page 51) .
But, after postclosure care, the LCS is scheduled to be removed from service and
will no longer be operational.30 Moreover, there are many serious concerns, which we
described previously, whether the systems will still be functional in any case, even if
someone were to desire to resume its operation after the 30-year care period has ended.
This means a that a cover liner, once it becomes slightly damaged, and is followed
by early infiltration, can all too quickly run out of control, at which point in time the
original safety systems will not be available to intercede. If this likely event occurs, then
the costs that will be incurred could well be those necessary to remediate the site and
reimburse third parties for damages to them. For a mega-fill in a populated area with
normal rainfall, this could well run into the hundreds of millions of dollars – per site – as
the earlier discussion pointed out.31
These, then, are the very significant concerns that are ignored when Prof. Barlaz
conveniently dismisses considering the feasibility of assigning to the states the enormous
custodial responsibilities of insuring the integrity of the final covers at thousands of
landfills for hundreds of years –
“Now if you don’t believe that society has the mechanism to insure that you go
back and fix the cap,” he told the Wisconsin DNR, “I personally can’t address
that. That’s a regulatory matter.”
•
For these reasons, the model should not be used, and if, nonetheless, it were, it
ought not be applied by people such as the authors of this report, who have so resolutely
resisted objective recognition of facts contrary to their preconceived views.
L

30

40 C.F.R. §258.72-258.74. Under the California rules, 27 C.C.R. §21900(a), as a technical matter the
landfill owner has the burden of proof at the end of the 30 year care period to show that the site no longer
poses a threat to the environment before he or she may terminate care. Although the fact that this stronger
provision was promulgated is a good thing, it does it provide a means of insuring that funds are re-upped
for the task. Also, by itself, the rule is no guarantee that it will be enforced when the time comes in the face
of aggressive lobbying to look the other way. Nor, for that matter, is there any means today to know
whether the current owner of the site will even be in existence 40 or 50 years from now, nevertheless have
the financial wherewithal to make major financial expenditures out into the future with regard to a site that
closed decades earlier, and hasn’t produced any revenues in decades..

31

See page 41.
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Conclusion

o protect its taxpayers,
California’s financial
assurance rules for landfills urgently
need to be overhauled, and at the earliest possible time.

While the State’s regulations are comprehensive as far as they go, they do not
reach the fundamental problem with financial assurance rules throughout the United
States . That is their failure to address the implications of the fact that liners only delay
and do not prevent pollution. This means that most landfills will leak and require major
corrective action in the future, probably after the end of the post-closure period.
Not only is it critical to address this omission if California is to be protected from
untold billions of dollars in costs to remediate hundreds of orphaned landfills, but also, a
new mechanism is needed to address high risk, probabilistic events like liner failures,
rather than predictable and periodic maintenance costs.
In this report, we suggest that insurance is the appropriate mechanism for this
sort of risk and urge the Waste Board to commission a study to evaluate its feasibility.
We also point to lapses in the current regulations directed at providing assurance
for those routine maintenance expenses. The financial means test badly needs to be
backstopped by insurance. Less critical, but important, if third party policies are
canceled, the state should automatically cash out of those policies, and the pay-ins to
trust funds should be front-ended.
With California in the midst of one of its worst fiscal crises in its history, with the
enormity of costs facing the State as today’s landfills close only to leak afterwards, and
with the time very short to amortize the expense of new assurance requirements as many
of the state’s landfills approach the last half of their operating lives, action is needed at
the earliest possible time.
Furthermore, the Board needs to put its finger in the dike to prevent the
perpetuation of these problems stemming from the current flawed operational standards
for our landfills. In the future over the remainder of this decade, as Europe and parts of
Canada are doing, land disposal of decomposables should be phased out.


The ramifications of inaction are too high to delay.
(A summation of our specific recommendations are set forth in Attachment B.)
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Epilogue
“S

The final lesson for California from
South Carolina’s financial crisis
over Safety-Kleen’s abandoned
Pinewood landfill

ome of these things you just
want to put out of your
mind,” Richard Jabbour reflected recently,
recalling the financial fallout from the
Pinewood landfill near the shores of South Carolina’s Lake Marion, which is the state’s
largest reservoir, over two aquifers, which provides drinking water to the state’s coastal
plain. “This,” he exclaimed, “is one of them.”

Jabbour was referring ruefully to a vote he had cast in 1995, which eliminated
monetary protection the state had established the year before to insulate its taxpayers
from the landfill’s long-term liabilities. Over the next few years, he had slowly awakened
to the realization that Pinewood had become a financial albatross around the state’s neck
because of that decision he had made to ignore the technical facts and acquiesce to
political pressure.
Back in 1977, an old clay pit began a new life as a kitty litter mine, and, a year
later was converted into a loosely regulated hazardous waste dump. Thereupon, the
landfill went through a dizzying succession of different owners. First there was SCA, and
then Laidlaw, which later morphed into Safety-Kleen.
By 1985, regulators had come to realize that the landfill’s liners would eventually
fail, threatening the water supply for tens of thousands of people. Eventually, they later
projected, a major cleanup would be
necessary that could cost as much as $1
[South Carolina] projected a major
billion.
cleanup would be necessary that
could cost as much as $1 billion.
After a series of confounding twists
and turns, in 1994, the Board of the
Department of Health and Environmental Control (DHEC) had required Laidlaw to post
a $133 million cash bond before expanding the hazardous waste dump. But only the first
$14.5 million installment was ever paid when the company’s political machine was
wheeled into action.
During the year that followed, Laidlaw spent $250,000 lobbying the Legislature,
generating the political pressure to steam roll over the Department’s technical decision.
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When the DHEC Board sat down to revisit the issue the following year, three
new and more compliant members had been appointed, and they decided to let the
operator, itself, determine how to provide financial assurance. To no one’s surprise, the
company offered up a corporate IOU, which had no more value than its dubious balance
sheet. But, there was – everyone was assured – no need for concern. After all, this was a
strong $2 billion company.
But, as spring gave way to the summer of 2000, things came unglued. SafetyKleen, the site’s last owner, ominously decamped its offices from Columbus to Delaware,
and, thereupon, filed for bankruptcy. Then, this year, it offered South Carolina a take-itor-leave-it annuity allegedly worth $49 million for the long term costs of maintaining the
site and. In the exceedingly unlikely event anything was left over, that would be no more
than a de minimus down payment on the possibly billion dollar cost to clean up
Pinewood. Even that pittance was contingent on their being legally relieved of
responsibility for all future liabilities.
“We felt surely they would never go bankrupt,” remembered Roger Leaks, who
had been one of those new Board members appointed to remove the bonding
requirement. “Maybe,” he now wonders, “we should have held out for cash.”
“The costs could be astronomical,” fretted Sandra Molander, another former state
environmental board member. “I’m sure there’s not enough money there,” she said.
But, by then, the horse was out of the barn. In the end, South Carolina realized it
had little choice but to sign the release in order to get any cash. At that point, the state
with license plates that say “Beautiful
Places,” and which prides itself on the
Lake Marion stands as a poster child,
benefits of being business-friendly,
teaching the rest of us how trading
recognized they had been diddled, boxed in
away protection from long-term
by political machinations into accepting a
landfill liabilities for political crumbs
billion dollar liability for chump change.
has been a monumental mistake..
Although Pinewood hasn’t failed yet,
a fuse has been lit because the site’s toxic brew festers behind barriers doomed to
eventually degrade. Someday, in the not to distant future, that ticking time bomb will
detonate a massive tax increase to pay for the cleanup.
Lake Marion stands as a poster child, informing the rest of us how trading away
protection from long-term landfill liabilities for political crumbs has been a monumental
blunder.
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In the career of many in public life, there comes along one trial by fire that, by its
enormous stakes, transcends the political adage, to get along, go along. Like the trillion
dollar S&L debacle a generation before, now landfills’ future risks exemplify those cases,
made exceptional by their sheer magnitude, which must
be carved out from the customary way politics is
practiced in America.

“I fear the [Keating 5] episode probably
will be on my tombstone.” – John McCain

For most of us, we can, and we do, learn from
history. And, by doing so now, we will not come to
suffer the same fate as John McCain and Alan Cranston,
both good men, honorable men, who slipped up once
following Charles Keating’s siren song nearly 20 years
ago. Now, they expect to have that mistake on their
tombstone as the legacy for which they will be
remembered, rather than for all the good works they had
championed over the course of their lives.

Past generations of regulators had the luxury of
passing the buck to the next, but those days are now gone. Today is the day of
reckoning, and this generation of regulators has – to paraphrase Roosevelt during those
earlier times when the S&L’s faced their first crisis – a rendevous with destiny.
The time for you to act is now.*

*



The Lake Marion story has been extensively chronicled by The State’s reporter, Sammy Fretwell. The
background and quotations described in this Epilogue were largely excerpted from his article “Landfill deal
threatens S.C. lake, taxpayers,” published on June 13, 2004. The McCain quote in the photo caption is from
his autobiography, John McCain, Worth Fighting For (Random House, 2003), at p. 204. Notably, as
McCain wrestled with a bout of cancer that made him confront his mortality, he rued that “twelve years after
[the conclusion of the Keating Five scandal] I still wince about it and find that—
“if I do not repress the meaning, its recollection still provokes a vague but real feeling that I had lost
something very important, something that was lost in pursuit of gratifying ambitions, mine and
others’, and that I might never possess again as assiduously as I once had.”
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Attachment A
NOTE BY INSURANCE EXPERTS ON THE FEASIBILITY OF
INSURING FOR CORRECTIVE ACTION AND THIRD PARTY INJURIES
AFTER THE END OF THE POST-CLOSURE PERIOD
The purpose of this note is to discuss the feasibility of providing reliable insurance
coverage for the risks of corrective action and third party claims from pollution by
municipal solid waste landfills during the operation, closure and after the end of the post
closure period if the responsible party is unable or unwilling to do so.
The authors of this discussion are Prof. Daniel Anderson, CPCU and Leslie P.
Schultz Professor of Risk Management and Insurance at the University of WisconsinMadison, and David Dybdahl, CPCU. Our vitæ are attached.
In our opinion:
1. A two billion dollar annual revenue, environmental insurance market has for
over twenty years offered insurance products to cover precisely the risks for
corrective action and third party damages associated with the operation,
closure and long term care of landfills. These policies can insure the sites out
to 30 year time frames but are usually written for periods shorter than five
years.
2.

As a theoretical question, it should be possible to estimate the risks
associated with landfills sufficiently to underwrite insurance policies that
provide environmental insurance coverage that extends beyond the end of the
post-closure period.

3.

Although there are currently active insurance markets for corrective action
and third party damages during operation, closure and post-closure, as a
practical matter, the insurance industry does not presently offer policies today
that would provide coverage following the end of post-closure period.

4. There are, however, current examples of insurance and various financial
markets being utilized to fund corrective action during closure and postclosure of very large hazardous waste sites in the United States, for coverage
periods greater than 30 years. One such site has long term care funding for
perpetuity. Insurance models already exist to address the risk of reopeners of
landfill after the RCRA post closure period expires. These existing financial
models could be modified to address the long term funding needs of landfills
for perpetual care for corrective action and third-party damages.
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5. Based on past experience with hazardous waste sites we believe that it is
possible with the support of regulators to underwrite the risks of perpetual
care. But several issues need to be resolved before a definitive conclusion can
be reached as to the feasibility and probability of doing so.
6. There is a risk that any individual insurance company providing insurance
protection over an extended period of time decades into the future could
become insolvent before the premiums it collected for the risks of corrective
action and third party damages during the operating period of the landfill can
be utilized to pay for the perpetual care of the site. Therefore a form of longterm insolvency protection must be built into the perpetual care funding
model. We believe that this can be done through a multi layer backstop
consisting of:
a. Limiting eligible insurers to those rated by rating agencies such as A.
M. Best as A+ as the first line of defense.
b. Adding reinsurance as an additional line of defense against insurance
company failure over such extended periods of time.
d. Creating a state insurer insolvency fund to add a final line of defense.
5. One of the major policy considerations in assessing the prospects for eliciting a
market for environmental insurance is whether California or the federal government
would require by statute or rule that all landfill operators licensed by the State must do so
in order to create an adequate risk pool and demand for the insurance policies. Without
that underpinning, the prospects of the successful development of a perpetual care
insurance market would not be favorable. Whether the Board, the Legislature and/or the
Governor consider whether the post-closure risks are sufficiently great as to enact or
promulgate such a policy to insulate the State from substantial costs that could in worst
case circumstances run into the billions of dollars is something that we cannot comment
on.
6. Among the factual questions that will need to be investigated before firm
decisions can be reached as to whether to impose new insurance requirements of this type
are the following:
a. The ability to estimate the range of costs of corrective action and third
party damages (including the price of defense), and the ability to rank
individual landfills by their site specific risk.
b. The extent that uncertainty increases with longer periods of time that
coverage is extended.
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c. The likelihood of receiving favorable tax treatment of loss reserves.
d. The feasibility of voluntary participation by the insurance industry.
e. Potential financial models to create perpetual care insurance policies
7. Were a comprehensive study of these issues conducted, we believe that the
Board would in a posture to determine whether the insurance industry would offer the
sought after coverage in the event the State required it, and the range of possible prices
that might be charged.

Protecting California Taxpayers from the Looming Landfill Crisis

Page 143

Page 144

D ay of Reckoning

Attachment B
SUMMARY OF RECOMMENDATIONS
The following recommendations are made in this report. The Integrated Waste
Management Board should –
1. Make a determination that:
a. There is a risk of substantial liability for the incidence of major
maintenance expenses, corrective action and third-party damages from
municipal solid waste landfills after they are closed;
b. This risk extends past the end of the defined post-closure period; and
c. Current financial assurance mechanisms do not protect against either
current or future environmental risks or routine care after the end of the
post closure period.
2. Commission a study to determine whether Extended Environmental
Impairment Landfill Insurance can protect the State of California from these liabilities.
3. Amend the existing financial assurance rules for minor maintenance expenses
to, preferably, require the accelerated accumulation of a perpetual care fund for minor
and major maintenance costs during the operating life of the site, or in the alternative:
a. Retain the full value of the assurance funds in the mechanism until the
end of the post-closure period because there is a significant probability
that unanticipated maintenance expenses will arise.
b. Require that payments into trust funds be accelerated using a
mechanism such as sum-of-the-years digits.
c. Require that, if a surety bond and letter of credit is cancelled, the State
shall be assumed to have exercised its right to claim the funds under the
mechanism on the 120th day following notice of cancellation unless the
State affirmative acts to forego its right to do so prior to that time.
d. Restrict the use of the financial means test by conditioning its use upon
insurance.
4. Reject the predicate in the Waste Industry Paper that the length of the period
of time when post-closure care is required can be determined by measurements taken
prior to time that the final cover is likely to have failed.
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5. Phase out the land disposal of decomposable matter to less than 50% by
weight in any new cell or lateral or vertical expansion of an existing landfill or new
landfill after 2005; 40%; after 2006; 30% after 2007; 20% after 2008; 10% after 2009;
and 5% after 2010.
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How to contact the

Center for a Competitive Waste Industry
Postal Address
The Executive Building
4513 Vernon Blvd. • Suite 15
Madison, Wisconsin 53705-4964
Phone
(608) 231-1100
Fax
(608) 233-0011
email
center@competitivewaste.org
Copies of this report can be ordered from the web at
http://competitivewaste.org/new.htm
or by phone, toll-free, at (800) 449-1010
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