| RO (O

UNITED STATES GENERAL ACCOUNTING OFFICE
Washington, D.C. 20548

FOR RELEASE ON DELIVERY
EXPECTED AT 10:00 a.m.
WEDONESDAY SEPTEMBER 24, 1986

STATEMENT OF
ELEANOR CHELIMSKY
DIRECTOR, PROGRAM EVALUATION AND METHODOLOGY DIVISION
BEFORE THE
ENVIRONMENT, ENERGY, AND NATURAL RESOURCES SUBCOMMITTEE
COMMITTEE ON GOVERNMENT OPERATIONS
HOUSE OF REPRESENTATIVES
ON
THE CONDITION OF INFORMATION ON HAZARDOUS WASTE

i

131070






Mr. Chairman and Members of the Subcommittee:

It is a pleasure to be here today to report on the work that
the Subcommittee has requested the General Accounting O0ffice to
undertake with respect to the central topic of this hearing:
Whether future storage, treatment, and disposal capacity will be
available to meet future hazardous waste production levels. The
Subcommittee asked GAO to synthesize the information currently
available on the volume of hazardous waste generated nationally and
the capacity available to process that hazardous waste, now and 1in

the future. In this work, we address four specific questions:

1. What is the amount, location, and source of known and

expected future hazardous waste?

2. What treatment, storage, and disposal capacity currently
exists and is projected for the future to manage and

dispose of hazardous waste?

3. How have estimates of volume and capacity changed since
the original enactment of the Resource Conservation and

Recovery Act (RCRA) in October 19767

4. What uncertainties and data gaps obscure the answers to

the foregoing questions and what methodological problems



should be addressed in order to provide better

information?

To answer these questions, we are performing an information
synthesis to collect and analyze the major relevant information on
this topic. Today I report on these efforts. We have reviewed
approximately 90 studies and documents and present here our
understanding of what is known about the volume of hazardous waste
and the capacity to process waste as well as the problems
associated with developing meaningful estimates of volume and

capacity.

GAO's efforts.have focused on studies that made national-level
estimates of hazardous waste volume and capacity. Among the many
studies that estimate hazardous waste volume at the national level,
two groups emerge: national studies and national-sectoral studies.
The first are national-level studies that provide estimates on
total hazardous waste generated, such as the study prepared for the
Environmental Protection Agency'(EPA) by Westat which gives an
estimate for all hazardous waste produced nationally in 1981. The
second group of studies furnishes national estimates for a specific
source or type of hazardous waste. An example is a‘study providing
a national estimate f&r the chemical industry. These national-
sectoral studies cannot be synthesized to provide national, total
volume estimates because of definitional, methodological, or other

variations across studies. Thus, in order to examine national,



total-volume estimates, one must concentrate on the.first group of

studies.

This group of studies has provided estimates that varied
significantly over the last decade. However, the latest studies
(those published since 1981) present estimates that are very close
to each other. Upon review, we have found that these estimates are
based on different definitions of hazardous waste, are
methodologically diverse, contain different limitations, and, in
fact, do not .represent a consensual estimate on the current volume
of waste produced nationally. OQur conclusiﬁn is twofold: the
studies we reviewed do not provide consistent information
concerning the volume of hazardous waste currently being generated,

and little information is available on future volume.

Fewer studies are available concerning hazardous waste
management capacity. Very little information exists on total
national capacity. GAO concludes that a serious data gap exists in
the area of waste management capacity, especially at the national

level,

Consequently, based on published information, we cannot
determine whether quantitatively adequate treatment, storage and
disposal capacity will be available to meet the hazardous waste
volume that will be produced. In addition, several uncertainties--

for example, the amount bf hazardous waste that will be produced



specifically from Superfund sites, the impact of the proposed ban
on land disposal of some hazardous wastes, and the certification
for compliance with groundwater monitoring and financial
responsibility requirements of the Hazardous and Solid Waste
Amendments of 1984--complicate this question still further. We
conclude that the Congress does not have available the information
needed to plan appropriately for the current or future management
of hazardous waste.

Estimates of Known and Expected Hazardous
Waste Volume (Question 1)

A number of studies have developed estimates for the amount of
hazardous waste being produced nationally since the enactment of
RCRA. Howevér, a variety of problems exists. Not only have the
published estimates varied significantly (from 9 to 266 million
metric tons), but the most current data are inconsistent from one
study to the next for a specific time period. To illustrate this,
we sﬁa11 discuss the national estimates provided by four studies

for the period 1981 through 1984, (See table 1}.

The point estimates in three of the studies are quite close
together, and the mean of the three estimates is about 260 million

metric tons (MMT). But the coincidence of the point estimates



Table 1

NATIONAL HAZARDOUS WASTE STUDIES
WITH SIMILAR ESTIMATES, 1981-84

Interval
Year of Estimate

Source Measurement Point Estimate Range

(MMTH U M
Chemical 1984 247 Not
Manufacturers' estimated
Association
EPA-Westat 1981 264 135-4022
CBO 1983 266 223-3082
0TA 1981 N/A 255-275b

3These interval estimates are confidence intervals.
BThe OTA estimate is an upper and lower .bound range.
CTSD: treatment, storage and disposal.

dMMT: million metric tons.

Approach

Survey of association
members

Statistical sample
of generators
and TSDC facilities

Modeling estimate
developed from
disaggregated
industry data

Compilation of
data reported
from states



may be misleading. Indeed, we noted a number of disparities and
limitations associated with the methodologies that belie the

similarity of these estimates.

The point estimate prepared by the Chemical Manufacturers'
Association, 247 million metric tons for 1984, is seemingly close
to the other point estimates, but represents only a portion of
the total chemical industry. In turn, the chemical industry is
only a subsector of the total hazardous waste generation sector
(estimates we reviewed of the chemical industry's contribution to
total waste volume ranged from 48 percent to 68 pefcent).
Consequently, we conclude that the estimate from the Chemical
Manufacturers' Association accounts for only part of the
hazardous waste generated each year and that an extrapolated
estimate for the remainder of the chemical industry and for the

nation could be significantly greater.

The second point estimate, prepared for the Environmental
Protection Agency (EPA) by Westat in 1981, is 264 million metric
tons. The range provided in the study, 135 to 402 million metric
tons, is a statiStica] confidence interval, and the authors
stated that they are 95-percent confident that the true 1981

hazardous waste production level falls within this interval,



However, this confidence interval is so very wide (267
million metric tons, which is equal to a range of about plus or
minus 50 percent), that it is an important limitation on the
credibility of the estimate. In searching for an explanation of
this considerable imprecision, we found that the study focused on
RCRA regulated generators and treatment, storage and disposal
(TSD) facilities. The TSD facility sampling scheme was designed
to measure characteristics rather than quantities. The
populations of RCRA regulated generators and TSD facilities were
found tp be highly skewed in terms of size; so skewed, in fact,
that nearly all of the total quantities of the hazardous wastes
generated and managed were accounted for by very small
proportions of the respective populations. Inadvertently, the
sample had not been designed for a skewed population, and this
resulted in the estimates containing the high degree of sampling

error that we have noted.

The third point estimate, prepared by the Congressional
Budget Office (CBO), is similar to that of EPA-Westat (a point
estimate of 266 million metric tons for 1983 versus 264 million
metric tons by EPA-Westat for 1981). The confidence 1ntervai
around the CBO point estimaté is from 223 to 308 million metric
tons with a statistical confidence level of 95 percent. In this
case, the confidence interval is plus or minus 16 percent, much
smaller than that of the EPA-Westat study. This estimate is the

product of a national hazardous waste generation model developed



by CBG. The model is driven by two theoretical assumptions:
(1) that specific industries generate characteristic wastes at
measurable rates, and (2) that the overall quantity of waste
produced is a function of industrial output (as measured by
production employment), process technology, and production

efficiency.

The CBO model uses employment data as a key variable to
produce the hazardous waste estimates. But other studies have
suggested that using employment data produces estimates that are
in substantial disagreement with actual waste generation data
opbtained from surveys of generators. Therefore, there is some
question concerning the use of employment data as an independent

variable in deriving estimates of hazardous waste.

The 0ffice of Technology Assessment (0TA) study (1981) took
a different approach for developing its range estimate in that it
did not generate a point estimate but asked the Association of
State and Territorial Solid Waste Management Officials (ASTSWMO)
to collect data via a survey. The results indicated that
approximately 250 million metric tons of hazardous waste were
being produced annually by 40 states and Guam and Puerto Rico,
with an estimated additional 5 to 25 million metric tons of waste
being produced annually by the non-responding states and
territories. This worked out to a volume estimate Detween 255

million and 275 million metric tons., The states' waste



generation data were derived using a number of different
approaches: 19 states appear to have used state inventories; 5
states appear to have used data on manifested hazardous waste,
thus underestimating waste generation unless extrapolation to
account for waste managed onsite was done; and data from the
remaining responses were derived through the use of EPA
notifications and estimates of waste generated by industrial
sectors receiving the notifications. O0Only nine states, plus
Guam, Puerto Rico, and Washington, D.C., used a definit{on of
hazardous waste consistent with that used by EPA at the time.

Because of these within-study definitional and measurement

differences, the accuracy of O0TA's estimate, Tike that of the

other studies, gives rise to some concern.

Comparing the definitions of hazardous waste used by the
last three studies (EPA-WESTAT, CBO, and 0TA), we found that the
definitions used are also dissimilar across studies. The EPA-
Westat study estimated the quantities of hazardous waste that
were generated in 1981 and subject to control under the
RCRA regulation, However, two categories of waste were not

included in the EPA-WESTAT definition of hazardous waste:

(1) Wastes that had been exempted or excluded from
regulation under RCRA as hazardous waste (e.g., wastes
generated in conjunction with ore and minerals

extraction and beneficiation); and



(2) RCRA regulated hazardous wastes that were generated in
1981 but that were not, at any point in the management
process, treated, stored, or disposed of in processes
subject to regulation under RCRA (e.g., hazardous
wastes treated exclusively in wastewater-treatment
tanks covered under the National Pollutant Discharge

Elimination System).

The CBO study used a broader definition of hazardous waste
than that established by the EPA under RCRA. It included wastes
not regulated uhder RCRA such as waste oils, PCB's, industrial-
scrubber sludges, air-pollution-control dusts, and certain liquid

hazardous-waste streams.

The OTA study was a survey of states and the O0TA estimate is
based not only upon the federal regulatory definition, but upon
the state definitions as well., The states sometimes defined
hazardous waste differently and more broadly than the federal
government, including many different types of waste which were
not regulated under RCRA, such as additional chemical compounds,
‘sma11—quantity generator wastes, RCRA exempted wastes, and
various solid wastes. The definition used by states varied from
one state to the next. Consequently, the basis for the 0TA
estimate is quite different from that of the two previous

studies.
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A11 of these definitional and measurement differences
signify that the CMA, EPA-Westat, CBO, and 0TA estimates must be
considered separately. My point here is not to cfiticize the
studies I have discussed, but only to point out that although
four current, national estimates of hazardous waste did reach
similar numerical estimates it should not be automatically
assumed that they reinforce edch otﬁer, giveﬁ their differing
qualitative bases, statistical precision, and approaches to

definition and measurement.

In addition to the major studies discussed above, other
studies exist that provide data and information about hazardous
waste that is more narrowly scoped or at lower than national
levels i.e., those studies which are national-sectoral studies.
We reviewed some of these studies in order to determine whether
the information contained in these reports can be sythesized to
provide national-level estimates. Given variocus technical,
methodological, and other factors (which will be discussed
later), we believe it is not possible to derive a synthesis of
national-sectoral studies that can provide accurate and reliable

national estimates.

Very 1little information is available that can be used to
make accurate estimates of the volume of hazardous waste

generated by location. The CBO and OTA studies prqvide hazardous

11



waste estimates on a state-by-state basis. This state comparison
is provided in table 2, and it is important to note that the
state-level estimates provided by the two studies are very
disparate. This, of course, is not surbrising given the basic
study differences already discussed, but we have not yet had the
opportunity to determine precisely how much of this disparity is
due to definitional, methocdological, or other differences between
the studies. On thewothef hand, what is ¢lear is that the
disparities in the OTA and CBO estimates at the state-level
preclude any conclusive statements about how much waste is being

generated within each state.

Other studies héve attempted to provide estimates at various
geographic levels. For example, studies were prepared for the
New England region by Arthur D. Little and the New England
Congressional Institute, and other data exist at the state level
as well,. . Information for selected states is presented in table 3
to illustrate this. Here again, the variance between the
studies' estimates for states is considerable. We conclude that
the studies that we reviewed do not provide consistent
information concerning the volume of hazardous waste generated by

location.

National level information characterizing the amount or
volume of hazardous waste attributable to specific sources is

similarly disparate. Two studies that attempted to delineate the

12



TABLE 2

CONTRAST BETWEEN TWO STUDIES SHOWING ESTIMATED

State

Alabama
Alaska
Arizona
Arkansas
California’
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii

Idaho
I11inois
Indiana
Towa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Missouri
Mississippi
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island

HAZARDOUS WASTE VOLUME GENERATED

BY STATE IN HWTs

1981 QTA

265,680
360
4,280,000
No data
15,000,000
775,490
102,000
272,000

No data
38,500,800
No data

No data
1,810,000
94,900,000
No data
45,300
415,000
38,800,000
5,290
272,100
172,000
408,000
181,000
658,930
1,810,000
91,200
1,250,000
No data
9,980
855,000

No data
1,270,000
No data
125,000
3,260,000
3,570,000
19,100
3,628,000
1,600

13

1983 €8O

6,547,000
52,000
642,000
3,729,000
17,284,000
1,902,000
4,238,000
894,000
2,981,000
3,338,000
202,000
1,160,000
14,810,000
10,189,000
1,774,000
2,564,000
4,647,000
13,801,000
337,000
2,989,000
4,536,000
12,399,000
2,212,000
6,046,000
1,816,000
662,000
739,000
379,000
431,000
12,948,000
619,000
9,876,000
3,954,000
269,000
19,692,000
2,673,000
969,000
18,260,000
1,745,000



State

South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Other states

Totals:

1981 OTA

1,587,000
1,590
4,300,000
29,146,960
558,000
9,070
181,000
616,000
No data
81,600

No data

5 to 25 milliond

255-275 million

1983 CBO

3,669,000
159,000
12,159,000
34,866,000
1,139,000
226,000
4,038,000
5,523,000
5,642,000
3,297,000
572,000

265,595,000

80TA's actual national estimate was 250 MMTs, but that total does

not include 10 states.

O0TA estimates that

inclusion of those

states would result in an estimate of between 255 and 275 MMTs.
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Connecticut
Maine
Massachusetts
New Hampshire
Rhode Island
Vermont
California
ITlinois
Tennessee
Texas

Ok 1ahoma

Table 3

RANGE OF HAZARDOUS WASTE VOLUME ESTIMATES
FO LECTED STA F -
IN METRIC TONS

Arthur D. New

0TA CBO Gould Little England
102,000 4,238,000 1,808,437 127,207 193,725
5,290 337,000 180,463 8,118 10,211
172,000 4,563,000 1,851,208 158,816 111,017
9,980 431,000 184,543 15,646 12,410
1,600 1,745,000 524,369 34,421 3,989
9,070 226,000 100,210 8,163 7,425
15,000,000 17,284,000 4,501,642 --- ---
1,810,000 14,810,000 5,149,737 - ---
4,300,000 12,159,000 2,588,475 -—- ---
29,146,960 34,866,000 6,337,588 -~ ---
3,570,000 2,673,000 634,246 --- ---

15

Other

- -
o -
- -
- -

179,100
503,320
644,877

125,071



contribution of different sources are ones that have been cited
already, the CBO and EPA-Westat studies. In these cases,
however, the estimated contribution of various sources varies
wideﬁy. The CBO study, for example, reports the contribution of
the chemical industry at 48 percent of the total hazardous waste
volume produced. The EPA-Westat study estimates the
contribution of the same industry to be 68 percent. The
'incrementa1 difference between these two estimates can result in
an estimated difference of millions of metric tons of hazardous
waste, depending, of course, on the base being used. In the case
of the CBO study, the generation of approximately 127 million
metric tons is attributed to the chemical industry. For the EPA-
Westat study, it is approximately 180 million metric tons.
Contrasting these estimates with that of the Chemical
Manufacturers' Association for 1984--247 million metric tons for
only a partial sector of the total chemical industry--we can
readily see that, once again, significant variation exists. 1In
sum, we %cund that estimates of the amount of waste contributed
by different sources vary so much that we believe any conclusions
about the relative contribution of different sources of hazardous

waste should be highly qualified.

The Subcommittee also asked us to look at what is known
‘about future hazardous waste volume estimates. Here we found
only one study that provided future estimates, the 1983 CBO

study, which furnishes an estimate of 229 to 280 million metric

16



tons in 1990. However, there are some methodological
uncertainties that must be noted. Using the CBO model to predict
future waste volume is subject to at least two kinds of error
identified by CBO. First, the model may have underestimated
waste generation in future years because of the use of production
employees as a proxy for output by industry. Projections of
employment growth by industry, obtained from the Bureau of Labor
Statistics, were used by the CBO study because they were the only
consistent set of industry-specific projections available. But
the use of employee statistics might understate the estimate
since growth in labor productivity over time will lead to
increased output and, presumably, more waste per employee.
Second, model projections might have overstated the amount of
wastes produced by failing to account for turnover in the
facilities, equipment, or both for those industries that generate
waste. New industrial facilities may be more efficient and
produce Tess waste per worker or per unit of output. Because
there is no way to know which of these effects would be greater,
there are uncertainties associated with these estimates. CBO
does not discuss other possible kinds of errors such as

uncertainties from forecasting employment growth.

Estimates of Hazardous Waste Treatment,
Storage and Disposal Capacity (Question 2)

The information on presently available and future capacity

to treat, store, and dispose of hazardous waste is more limited

17



than that for hazardous-waste volume. We identified three
studies that address, to some extent, capacity at the national
level. The first two studies, conducted for EPA by Booz-Allen
and Hamilton with Putnam, Hayes, and Bartlett (referred to in
this testimony as the Booz-Allen study) and by Westat, provide
such information for 1981, The third study, prepared by CBO,
provides information for 1983 and 1990. I will briefly discuss

the differences and limitations of these studies.

The Booz-Allen study is limited in scope in that it only
addresses off-site capacity (i.e., of the commercial hazardous
waste management industry). This study estimates that
approximately 40 million metric tons of waste were managed in
1981, 31 million metric tons on-site and 9 million metric tons
off-site. In examining whether sufficient off-site capacity was
available to handle the amount of waste generated in that year,
the study's conclusions were that, at the national level, excess
off-site capacity would be available but, at the regional level,

off-site capacity shortfalls do occur.

The Westat study is more extensive in scope, addressing both
on-site and off-site treatment, storage, and disposal capacity.
The volume of waste managed for 1981 was estimated by Westat to
be 265 million metric tons; approximately 254 and 11 million
metric tons were managed on- and off-site, respectively. The

study's conclusions are that, for 1981, 23 percent of total

18



treatment capacity, 36 percent of total disposal capacity, and 64
percent of storage capacity were utilized. Concerning the Westat
‘stuqy, I have already noted that the precision of the volume
estimate was not very high (plus or minus 50 percent). The"
estimate for the amount of hazardous waste being managed was
similarly imprecise, plus or minus 49 percent. In both cases,
the imprecision was at least partly a consequence of the highly

skewed population being sampled.

Although the Booz-Allen and Westat studies provided
estimates for the same year, their estimates for total waste
volume managed and the proportion of waste processed off-site are
quite different. 1In addition, the methodological approaches used
for these two studies were also different., The Booz-Allen study
was designed to summarize existing hazardous waste generation
data and to undertake a survey of commercial hazardous waste
management facilities. Booz-Allen used data bases from earlier
industrial studies. Consequently, all variations and limitations
in definitions and methodologies from these studies were
incorporated. In addition, the data did not correspond to
consistent time frames or to whole industry sectors. To
compensate for these discrepancies, statistical adjustments were
made. Finally, the Booz-Allen study (which looked only at off-
site capacity) estimated that 23 percent of waste was processed
off-site, while Westat (which addressed both off-site and on-site

capacity) estimated that figure to be 4 percent.

19



A third study providing some information on capacity is the
CBO study discussed earlier. However, the capacity information
provided is Timited because it only addresses how the amount of
waste being generated is managed‘by the treatment, storage, and
disposal facilities, not whether current or future excess
capacity is available. It assumes that adequate storage,
treatment, and disposal capacity is available to meet the volume-
management requirement in 1983, The CBO's only position on
future capacity concerns off-site capacity; the study notes that
unless new off-site facilities are built by 1990, the demand

could easily overwhelm capacity.

In summary, we found very little information on current and
future national capacity. The one study that comprehensively
addresses capacity (EPA-Westat) appears to have an important
methodological limitation with regard to the degree of sampling
error, EPA has recently acknowledged that a data gap exists 1in
estimates of waste treatment, storage, and disposal capacity. As
a result, the agency is currently conducting a census of
treatment, storage, and disposal fa;i1it1es to obtain national

data on existing capacity.
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Estimates of Volume QOver the Years (Question 3)

The third question that the Subcommittee asked GAO to answer
concerned identifying eéstimates of changes in volume and capacity
over time and determining what estimates were cited when key

legislative and regulatory actions were taken.

The changes in national estimates of volume since 1973 can
be seen in table 4. The problem with giving much attention to
changes over time is that the individual estimates may be
accounted for as much by differences in écope, definition, and
methodology as by true changes over time. With this caveat in
mind, the point estimates reported range from 9 to 266 million
metric tons over 15;years. One can readily see that the
variation in estimates is substantial. 1In looking at point
estimates for 1981 alcne, the estimates range from 43 to 264
million metric tons, a factor of more than 6. For the period
1981 through 1984, the estimates appear to be coming closer
together, but for the reasons we have given earlier, this

closeness is not necessarily an indicator of accuracy.

To determine what estimates were cited when key legislative
and regulatory actions were taken, we focused on hearings,
records, and testimony related to four events:

--enactment of RCRA in 1976,
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. TABLE 4
ESTIMATES OF HAZARDOUS WASTE VOLUME

(1973-86}
N _WMMTs
YEAR OF ’ YEAR

PUBLICATION ESTIMATED FOR SOURCE VOLUME?Q
1973 1970 EPA 9
1977 1974 EPA 29
1980 . 1980 | FEDERAL REGISTER 54
1980 | 1980 EPA (BOOZ-ALLEN) 41
1980 1981 EPA (BOOZ-ALLEN) 43
1983 1981 PRELIMINARY EPA-WESTAT 150
1983 1981 0TA 255-275
1984 1981 EPA-WESTAT 264
1985 1983 €80 266
1986 ‘ 1984 CMA 2470
1986 1980 GOULD 91
AMost studies reported volume as million metric tons (MMTs). For

studies reporting volume in different units, we converted the
volume to metric tons units.
BThis amount is for a subset af the chemical industry.
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--implementation of RCRA notification requirements in 1980,
--passage of the Hazardous and Solid Waste Amendments Act in

1984, and

--implementation of RCRA certification requirements in 1985.

In our review, we found that EPA did not generate estimates
specifically for these events. Rather, data on hazardous waste
volume--that is, estimates that were prepared over a 12-year
period--were used in association with these events. With regard
to capacity, we found no estimates whatever--extant or

otherwise--in our review of the legislative history.

EPA estimated in a 1973 report to Congress that 9 million
metric tons of non-radioactive hazardous waste were generated by
industrial sources nationally in 1970, EPA cited and used-this
estimate in hearings related to the enactment of RCRA and later
in appropriations hearings. During the June 29, 1976, hearings-
on the RCRA enabling legislation, EPA provided a range of waste-
volume estimates of 27.5 to 41.25 million metric tons. During
the 1980 interim permitting notification requirements, EPA did
not deve1op or cite specific estimates of volume or capacity and
did not report estimates using data generated by the notification
process. During congressional hearings prior to the enactment of
the 1984 Hazardous and Solid Waste Amendments, OTA cited an EPA
estimate of 150 million metric tons, which was a volume estimate

made for 1981, For the appropriations hearings after the 1984

23



amendments, EPA did not provide an estimate for hazardous waste
volume or capacity. Finally, EPA did not report estimates in

conjunction with the 1985 certification process.

The fact that no capacity estimates were developed with
regard to major RCRA program events is symptomatic of the problem
presented earlier: that a data gap exists with regard to
information on the national capacity to treat, store, and dispose

of hazardous waste.

The Methodological State of the Art (Question 4)

Qur work to date has uncovered a number of serious problems
in and across the information available about hazardous waste. I
now turn to a consideration of major methodological problems that
need to be addressed if stronger information is to be developed.
Based on our review of existing studies of the volume of
hazardous waste and the national capacity for managing it,
several categories of problems stand out as being important to

address:

1. Variation in the scope of estimates.

2. Variation in the definition of hazardous waste.

3. Variation in measures for estimating the amount of waste
generated or the capacity for storage, treatment, or

disposal,
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4, Sampling and response problems.

Variation in the scope of estimates

Some of the studies we reviewed focused on a particular
waste stream or contaminant (e.g., solvent wastes), or a specific
management approach (e.g., incineration, land filling), or a
particular industrial or source sector (e.g., the petrochemicai
industry), or some geographic unit (e.g., New England). Given
the many possible variations along these dimensions, it is
virtﬁa11y impossible to use a collection of such studies to
derjve accurate national estimates by aggregating across the
studies. There are too many missing classes of information on

the one hand and too much double-counting on the other.

Let me illustrate using two studies, the first of which
focuses on hazardous waste solvents affected by land-disposal
restrictions as well as solvent waste generated by small-quantity
generators now covered by the 1984 RCRA amendments. The scope of
the first study does not include solvent wastes that are disposed
of in salt dome formations, salt bed formations, and undefground
mines and caves. The second study focuses exclusively on waste
produced by 48 small-quantity generators. A number of questions
would have to be addressed before the data contained in these two
studies could be synthesized. For example, do the 'data on the 48

small-quantity generators include or exclude solvent wastes? Do
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both studies address only those small-quantity generators covered
by the 1984 RCRA amendments? O0ften, due to 1imitations in how
studies' universes are described, it is very difficult, if not
impossible, to answer the kinds of basic questions necessary for

combining information across studies.

When the purpose of making volume and capacity estimates is
for local or regional planning, or when the planning is limited

along some other dimension such as the type of waste, the

wach e s A asauvasTakrTa ocdiiAd2ac maoi; = 2 hea 5 1T3addb 3o
rescen i e avaliale >LuUudiled gy noL e a 1 1imievinyg

factor., But when national estimates are needed for policy-
making, we believe they cannot be obtained by combining multiple,

limited-scope studies,

Yariation in the definition of hazardous waste

In our review, we found that many different definitions of
hazardous waste were used across studies and in some cases,
definitions varied within a study, and we believe that those
differences account for some of the uncertainty in volume and

capacity estimates.

We have not yet formed a judgment about the net effect of
variation in definitions on estimates, but our work to date
confirms the conclusion reached by the 0ffice of Technology

Assessment (OTA) in 1983: that inadequate data, including the
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problem of differing definitions, conceal the scope and intensity
of the national hazardous waste-problem and hinder effective

implementation of government programs,.

Variation in measures for estimating volume and capacity

The volume of hazardous waste and the capacity for dealing
with it are described in various ways within and across studies,
ranging from common measures such as tons, gallons, or cubic
yards to more ill-defined indicators such as ponds or sites.
Even when estimates are given in terms of standard measures such
as gallons, there may be ambiguity because the concentration or
form (e.g., liquid or solid) of hazardous material may vary or
not be known. For example, 100 gallons of liquid may be
contaminated in a concentration of 1000 parts per million or 10
parts per million. This variation in concentration may be
important in terms of whether appropriate technologies are
available to adequately manage the waste in the concentration in
which it exists. Currently available estimates of the amount of
hazardous waste frequently do not account for variations in

concentration and form,

Sampling and response problems

Although estimates of volume and capacity can be made in

different ways, an empirically based estimate ultimately depends
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upon acquiring information using appropriately designed methods.
Qur preliminary review of studies causes us to be concerned about
two kinds of problems: sampling errors and response errors.
Neither of these problems is irremediable or intractable. Both
can be greatly reduced, if not eliminated, through careful

planning and skiiled instrumentation.

There are thousands of waste generators and also thousands
of facilities for storing, treating, or disposing of waste. As a
practical and economic matter, it is difficult to acquire
detailed information about all of these generators and
facilities. Thus, for the national estimates of volume and
capacity projected from samples of the universe, how those
samples are chosen is important in determining the accuracy and

precision of the resulting estimates.

For example, 1 have already discussed the EPA-Westat study
of 1981 and noted the large degree of statistical uncertainty
that accompanied that study's estimates of the volume of
hazardous waste. In this case, there was a djrect Tink between

the sample chosen and -the uncertainty of the estimates.

OQur other concern beyond sampling error problems pertains to
response errors, the errors that people make in responding to
questions about volume and capacity. Some of these errors are

derived from the problems of definitioﬁ and measurement ambiguity
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referred to earlier. That is, people who provide information may
not correctly understand the request for data or may be unable to
provide the information in the desired form. Given the large
number of substances that constitute hazardous.waste, the many
generators and facilities involved, and the relatively recent
attention given to measuring volume and capacity, we beljeve that
response errors may lead to substantial inaccuracy and
imprecision in estimates of-vo1uﬁe and capécity. Reduction in
response errors will require more precise and uniform definitions
of terms and greater attention to data-collection techniques that

minimize errors.

CONCLUSIONS

This Subcommittee is interested in whether treatment,
storage, and disposal capacity for hazardous waste will be
quantitatively sufficient to meet future hazardous waste
management requirements. From our review to date, we have found
that the Subcommittee's questions cannot be answered now because
of significant data gaps, methodological problems, or both.
Estimates of the current national volume of hazardous waste are
inconsistent and limited; there is 1ittle information on
treatment, storage, and disposal capacity; and few forecasts of

future volume and capacity have been undertaken.
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[t is true that some sub-national studies of volume exist
for certain geographic areas and source categories. However, we
believe that these data cannot be synthesized to provide national
estimates because of the many differences among the studies.
Consequently, we cannot estimate the amount, Tocation, and source
of hazardous waste being produced either nationally aor at the

state level with confidence.

We have concluded that the Congress does not currentl& have
the information base that it needs to plan appropriately for the
management of hazardous waste, both now and in the future. But
before the development of such an information base can be
assured, we believe that certain methodological issues need to be
addressed, including the ways in which hazardous waste is
defined, estimates are scoped, and studies are designed (e.g.,
using a variety of approaches in which the weaknesses of some are
offset by the strengths of others, and using data collection

methods to minimize error).

LRSI ) e a3 i e St e ot et s

Let us now turn to discussing other work at GAO that is
relevant to the question that this Subcommittee is reviewing. In
addition to the work conducted for this Subcommittee, we have
addressed topics related to the volume-capacity relationship

issue in prior reports or are doing so under ongoing assignments.
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For example, in one report we recommended that EPA encourage
other federal agencies to insist on a high degree of regulatory
compliance at disposal facilities before sending their waste
there, similar to éPA's policy for disposal of its Superfund
cleanup wastes. EPA noted that one constraint to implementing
this recommendation was possible commercial facility capacity
limitations. Because of the lack of 1nfdfmation, they were not
sure what the effect of this initiative could be. In a second
effort, we found that information on the types and quantities of
hazardous waste generated is limited. The office now has an
ongoing assignment examining this issue in detail. The focus of
this current work is on determining why EPA has been unable to
produce a report summarizing information required to be submitted
periodically by hazardous-waste generators and TSD facilities on

the types and guantities of waste that they handle.

In addition to currently generated hazardous wastes, the
Superfund program's efforts to clean up past hazardous waste
sites is also creating waste that must be disposed of. However,
our past work has shown that EPA has not made a comprehensive
effort‘to identify all such sites. Because EPA's inventory of
potential Superfund sites is 1ncdmp]ete, estimates of the amount
of wastes from these sites that must be destroyed or disposed of
is also unknown. We have found that while EPA and the seven
states that we reviewed had made varying efforts to discover

sites and maintain an inventory, a comprehensive nationwide
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inventory is non-existent. Although the states and EPA view
site-discovery efforts as a low priority, EPA estimates that the
inventory of potential Superfund sites could grow from the
current f{gure of 23,000 to 400,000 and the number of priority
sites from 880 to 4,000. We have an ongoing assignment reviewing
federal agency early efforts to fdentify and clean up sites for
which the federal government is %ésponsib]e. Here again, the
amount of waste to be generated and the capacity required and

available to handle that waste is unknown.

This concludes my remarks. [ will be happy to answer any

questions that you or members of the Subcommittee may have,
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