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MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE: I welcome this 

opportunity to contribute to your deliberations on hazardous waste 

management. Ensuring the safe and efficient processing of the 

hazardous waste produced in this country is critical to the 

protection of the environment and the health and safety of our 

citizens. Further, the number of sites on the Superfund National 

Priorities List, the number of candidate sites continually being 

evaluated for such priority listing, and the enormous cost of the 

Superfund program make the effective management of hazardous waste 

a matter requiring urgent policy attention. Indeed, the Congress 

and your Subcommittee have long recognized this point. 

But in order to know how well we are doing in managing 

hazardous waste, we need data on its production, data on its 

prevention, and data on our capability to treat, store or dispose 

of it, These data are not easy to design and collect, they must be 

both reliable and valid and the confidence we can have in them 

depends heavily upon their methodological credibility. Put another 

way, Mr. Chairman, if findings are based on methodologically weak 

data, they cannot be relied on for policymaking purposes. 

On the other hand, data systems that do allow their users to 

understand the degree to which policies or programs are (or are 

not) working have great importance for policymakers. And when the 

data inform on dangers to the environment and to public health -- 
;, 
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as is the case with the SARA1 assessments of hazardous waste volume 

and management capacity -- then the aualitv of those data systems 

becomes critical, not only for knowledge but also for 

accountability. 

Accordingly, we at GAO did a comprehensive evaluation of the 

Environmental Protection Agency (EPA) data systems that produce 

hazardous waste data; this included the RCRA2 biennial reporting 

system that serves as the principal data base for the states' 

capacity assurance plans required by SARA. These plans include 

assessments which utilize current and forecasted data to reach 

conclusions concerning whether adequate hazardous waste management 

capacity will exist. We did this to determine what confidence 

users could have in the hazardous waste data these assessments 

report. First we looked at the design of EPA's reporting system 

and then at the data the states have produced under SARA, which are 

based on information furnished by EPA's system. 

Our conclusions are three: (1) EPA's system and the data it 

produces are severely flawed; (2) many of these flaws could have 

been avoided; and (3) some appropriate methodological revisions 

in the underlying system design could greatly improve our ability 

in the future to rely on the data produced by the SARA capacity 

assessments. 

lsuperfund Amendments and Reauthorization Act of 1986 u 
2Resource Conservation and Recovery Act of 1976 
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Those are GAO's general conclusions. Now let me explain our 

evaluation approach and then present our findings in more detail.3 

GAO's EVALUATION APPROACH 

Svstem Desian 

In the evaluation we conducted for the Subcommittee, we 

assessed EPA's overall reporting system design by examining three 

technical areas likely to affect the meaningfulness of the SARA 

capacity assurance assessments. These were: the way information 

requirements were defined; the quality of measurement; and the data 

collection methods used. 

Definition of Information Reauirements 

Determining whether EPA identified the data needed to support 

the agency's hazardous waste mission required three steps. First, 

we conducted a detailed examination of those EPA activities that 

are intended to achieve the program's mission. We performed 

interviews with the relevant division directors, branch chiefs, 

section chiefs and project managers in the Office of Solid Waste 

and Emergency Response. Each branch prepared a list of the 

activities performed in each of its sections. During the 

3For a full account, see our final report "Hazardous Waste: 
EPAl*s Generation and Management Data Need Further Improvement", 
GAO/PEMD-90-3 
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interviews, we determined which activities used data on hazardous 

waste generation or management. We also identified the data that 

are required to perform the activity and any problems EPA personnel 

were experiencing with available information. We also obtained and 

reviewed available samples of the products generated by the 

activities, using these data to further specify needed information. 

Second, to identify state data needs, we interviewed program 

officials in a judgment sample of both large and small states 

using semistructured interview techniques. In addition, we 

attended meetings of the National Governors Association's advisory 

panel devoted to the redesign of the EPA reporting system. We also 

conducted a two-day workshop with selected state program experts 

from both large and small states to help identify state activities 

and data needs. 

Third, we compared the results of our analysis of both EPA and 

state data needs to the revised data collection instruments EPA 

developed to determine whether the agency has in fact identified 

and defined the required information. 

Measurement Quality 

We evaluated the new, revised data collection instruments EPA 

developed for the RCRA reporting System by applying generally 

accepted measurement conventions to determine whether the measures 
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are likely to result in valid and reliable data.4 we particularly 

examined all of EPA's measures, including those specifying waste 

type; amount of waste generated and managed; and management 

technologies. f \ 

Data Collection Methods 

Here, we again applied generally accepted conventions for data 

collection methods to determine whether adequate data quality was 

likely to result from EPA's measures. We also examined whether the 

different data collection mechanisms were integrated so that they 

functioned together, and whether data collection was fully 

supported by federal regulations. 

State Capacity Assurance Plans 

Selecting a judgmental sample of state assessments to review, 

we focused on the three types of problems we had identified in our 

evaluation of EPA's biennial reporting system. Since the vast 

majority of the states had relied on that reporting system's data 

4The measurement and data collection conventions we used can 
be found in any number of standard texts. Among these are: 

- Blalock, Hubert M. Measurement in the Social Sciences: 
Theories and Strategies. Chicago: Aldine Publishing Company, 
1974 

- Zeller, Richard A., and Edward G. Carmines. Measurement in w the Social Sciences: The Link Between Theory and Data. 
London: Cambridge University Press, 1980. 
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to produce their assessments, we specifically selected state 

assessments that were based on those data. We treated each 

assessment selected as a separate case and looked for problems 

within each case that would threaten the quality and meaningfulness 

of the assessment. 

FINDINGS: SYSTEM DESIGN PROBLEMS 

Definina What Information Is Needed 

Existing General Reauirements Includina SARA 

There.are four policy-related assessments that require 

hazardous waste information. (Three are capacity assessments.) 

First, the Hazardous and Solid Waste Amendments of 1984 (HSWAt I 
requires a determination about whether "sufficient capacity" exists 

to implement the land disposal restrictions.5 If sufficient 

capacity does not exist, EPA may postpone the regulations. 

Second, EPA has been conducting an integrated canacitv analvsis to 

determine the likely effects of proposed regulations on waste 

generation and management capacity. (This is an internal analysis 

that is used in risk assessments and regulatory impact analyses). 

Third, SARq requires each state to ensure that sufficient capacity 

will exist to manage the hazardous wastes produced in the state for 

5The determination of "sufficient capacity" involves comparing 
the#amount of capacity reauired to manage hazardous waste to the 
amount available for that purpose. 
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the next 20 years. The fourth policy-related assessment is of 

waste minimization results. EPA has been examining the effects of 

existing waste minimization efforts in order to establish whether 

(and which) regulations are needed to achieve waste minimization. 

The SARA capacity assurance,planning assessment, which is the 

focus of my discussion today, not only requires data that are 

credible methodologically, but also consistent nationally. EPA is 

responsible for establishing comparable data and analysis 

requirements across all states, but the states are responsible for 

developing their own assessments. To conduct the analyses mandated 

by SARA, the states require an extensive amount of data. 

The SARA assessment has three stages: (I) the determination of 

volume needing treatment, (2) the determination of total management 

capacity, and (3) the determination of whether available capacity 

is sufficient for future requirements. 

SARA: Determination of Volume Needing Treatment 

Establishing how much volume needs treatment includes two 

basic steps: (1) identifying the volumes of waste covered or 

affected by the capacity assessment; and (2) analyzing both the 

"treatability" of the affected waste and the consequent required 

capacity for each type of management technology. The first step 

includes identifying the volumes of primary and secondary 
. 
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generation of all wastes from all sources that are currently 

treated and disposed of at Subtitle C facilities and that will 

require treatment and disposal in the foreseeable future. In 

addition to currently managed wastes, the analysis requires 

information on quantities of waste at CERCLA (or Superfund) sites6, 

corrective action sites, and closure sites that require treatment 

over the time frame of the analysis. The analysis also requires 

information on the volumes of waste that will become subject to 

management requirements as a result of new regulations currently 

under development. Additionally, information is needed on 

potential forms of waste management, including underground vaults, 

salt domes, and other geological formations used for disposal, that 

prevent the migration of wastes. Information on the extent of 

waste minimization is also needed. This information is necessary 

to determine the impact that waste minimization efforts will have 

on the volume of waste that will require additional capacity. 

Finally, information on state-level imports and exports is needed. 

The second step in determining the volume needing treatment 

is the "treatability analysis": this assigns each quantity of 

affected waste to an appropriate management technology and then 

establishes the required capacity for that technology. The type or 

types of treatment technology required by a specific volume of 

waste are determined by its physical and chemical characteristics, 

" 6 CERCLA is the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 
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including the presence and concentration of some hazardous and some 

nonhazardous constituents. In order to perform this analysis, 

information is required of the physical and chemical 

characteristics on each volume of waste\, including the 

concentration of some hazardous and nonhazardous constituents that 

determine applicable treatment technologies. ; 

SARA D : etermination of Total Management Canacity 

To complete the second stage of a SARA assessment -- that is, 

the determination of total management capacity -- information on 

current total capacity and future total capacity is required. . 
Establishing current total capacity requires three types of 

information: (1) the capacity of individual units of equipment, (2) 

the management technology or technologies used in each unit, and 

(3) scheduling diagrams to show how the units are linked together 

into process systems. (A process system is a number of linked 

units of one or more management technologies in series.) The 

analysis also requires information on those units of equipment that 

are shared by one or more process systems. This requires detailed 

design and operational information on unit process capacities 

(including ancillary equipment), throughput operations and amount 

of downtime per operating period. This information allows the 

capacity of each management technology and system to be calculated. 

e Establishing future total capacity requires information on 
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future plans and an assessment of regulatory changes, Current 

management facilities may plan to increase or decrease total 

capacity, and parties that do not currently manage hazardous waste 

may plan to. Moreover, these plans are \themselves contingent on 

regulatory changes. In addition, some types of equipment can be 

quickly converted to another management technology. 

The analysis of future capacity changes also requires an 

assessment of the effects of regulatory changes. For example, 

changes in minimum technology requirements have led to the closure 

of many surface impoundments, which decrease total management 

capacity. Information on design characteristics of management 

units and permit status is required to determine the capacity that 

currently meets each alternative proposed standard. 

SARA: Determination of the Sufficiencv of Available Canacitv 

for Future Reauirements. 

Available capacity is the difference between total and 

utilized amounts of management capacity. Utilized capacity 

includes that portion used by nonhazardous wastes managed in 

hazardous waste facilities and by agents added to hazardous waste 

during management. Hazardous waste management capacity is 

sufficient if available capacity is equal to or greater than 

required capacity. For the SARA assessments, the changes in total 

capucity over the time frame of analysis (20 years) are compared to 
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the changes in total demand ,from all sources for the same period on 

an individual state basis. 

EJndinas on the Qualitv of Information~Definition 

Based on our evaluation, we defined the total information 

requirements for SARA capacity assurance assessment along with the 

requirements for the other three assessments discussed earlier. 

These are listed in table 1. We then compared these information 

requirements with those data encompassed by EPA's data collection 

systems (table 2). Note first the absence of data collection on 

such important items as (1) the total quantities and types of 

waste present at CERCLA and corrective action sites (yet these will 

ultimately require treatment and secure disposal at RCRA-regulated 

facilities), and (2) the management capacity of potential disposal 

technologies such as salt domes and other geologic formations. As 

a result, we see immediately that the SARA capacity assurance 

assessments will necessarily contain significant omissions. 

A second problem is that, as table 2 shows, the 1985 and 

the 1987 RCRA reporting cycles, in and of themselves, contain major 

data gaps. The 1985 cycle has extensive omissions in the areas of 

waste and waste characteristics, management data, waste sources, 

and waste minimization that are required for SARA capacity 

assessments. The 1987 cycle, although an improvement over the 1985 

version, still has critical data gaps, principally in the areas of 
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GABLE i 

Types of Information Required for Capacity Analyses 
and Waste Minimization policy Assessment 

_I--._- ._ ,, ._ ..-m--~& ..-.- -_ . . iup. of infomstion 
-. - -._ ._ ._. 

SARi’ ’ INTEG’ HSWAK WMPA’ 
Regul8toy stwJs 
E?A idmtifiition number X’ X X X 
Type of status X X X X 
Assson for nonre~ulsteu ststus X X X X 
Wsstss snd waste chsrsctsrirtics 
Each regulated w8ste stream [as defined by E?A X X X X 

wsste code) present h 8 quantity of waste 
Ousntitier X X X X 
Ph~sicsl form data for determininc treatability of X X X X 

;rSNOS - . . - ?4 
Chemical ch8rrcteristiu lor trsrtrbilitv analysis X x X X 
Concentration of husrdout and nonhrtsrdous X x- x X 

waste for trestsbility analysis 
Wasto mrnsgement 
Trestment technolooias X X X 
Slors~e technologies X X X 
Current diiootsl tschnolo~ies X X X 
Potenttal dtspossl technologies (~t0lo$crl X X 

formstionr) 
Types of recycling X X X 
Residual wssts aenerrtion X X X - 
Type of sctuipmmt X X X 
Ancillary equipment X X X 
Csoscity of each unit of equipment X X X 
De8iq-r chuscteristics stfected by proposed X X X 

ranulrtians 
System dirgrsms X X X 
Type of rnsnsgemmt system (technologies and X X X 

eaufoment) 
Csosclty of management tyrtem X X X 
Ousntity hsxudous wsste managed by each X X X 

technology 0r syrtem of techn0logies 
Ousntity ol nonhazardous waste mansgad by X X X 

rich technology or system of technologies 
Ousntlty of agents added durinG msn8gement X X X 
fWuied no8clty changes X X X 
CommerdJ ststu8 X X X 
Pstmit ststu8 X X X 
impoctr snd sxpons 
Originating fscifity identification . X 
Oestinstion fscilitv identificslion X 
Wsste source 

. (continued) 
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Table 1, continued 

Type of information 
Routine industnsl groductian 

.I 
SARAfi \ INTEG’ IISWA’ WM?A’ 
X X X 

Cne4imconly ~snerstion, inc!udinq X X X 
decommissioned equipment. off3pecificaticn 
product. CEXLA. ccrrrctiva ac:ion, c!osure. 
and other rsmsCisl rcdan 

CEilCU volumes rcquirins msna~ament X X X 
Correctiie action volumes requiring mansgement X X X 
AdditionsI sources 8ffec:ed by pending X X 

regulations 
Wsats minimization 
Wsste stream rffec!ed X X X 
Specific indurtrisl process X X X 
Total waste volume chsnge X X X 
Totst orocluction chsnce X X X w 
Soecik product chsngr X X X 
Specific waste volume chsnc;e . . 1’. X X X 
Concentration ol arch hazardous constituent X 
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TABLE 2 
Comparison of SARA Information Needs 

Information Gathered by the EPA Data Collection 
with the 
Instruments 

Type of information 
. Reguletory rtator 

EPA identlficrtion number 

Data collection inatrum.aL 
1995 1997 

X0 X 
Type ol status X X 
Reason for nonregulated status X 
Waster and waste characteristics 
Each regulated wasta stream (as defined by EPA waste code) present in a quantity of X X 

waste 
Ouantiticr X X 
Phvsical form data for Uetermininq treatability of wastes X 
Additional physical form Data for detarmining mobility or wastes 
Chemical characteristics for trertability snalysil 
Addibond chemical charrcteristics for delermining mobility 
Concentration 01 hazardous and nonhazardous waste for treatability analysis 
Maior additional hazardous metals present 
Major additional hazardous nonmetals present 
Concantratron/amount of all hazardous chemicals present 
Manaoement data 
Treatment technologler 
Storage technologies 
Current disoosal technolwies 

X 

X 
X 
X 

X X 
X X 
X X . 

Potential disposal technologies (geologic formations) 
Types of recycling 
Residual waste generation 
Tvoa 01 eauioment 

X 
X 

sr . . 
Ancillary equipment 
Capacity of each unit of equipment 
Oesian characteristics affected bv mooosed reaulationr *. w 
Design characteristics for estimating releases 
Type of monitoring methods 
Construction material 
System diagrams 
Type of management system (trchnologies and equipment) X 
Capacay of management system 
Quantity hazardous waste managed by each technology or system of technologies 
Quantity nonhazardous waste managed by each tecnnology or system of technologies 
Ouantities 01 agents added during management 

.-. *. -. . . . . 

X 
X 
X 

Y 
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Table 2, continued 

Type of information ’ 
Planned capacity changes 
Commercial status 
Permit status 
Imports and exporta 
Originating facility identification 
Destination facility identification 
Grohydrologlc and l nvironmcrntal data 
Soil types 
Groundwater flow rrtes 

Data collection instrument’ 
1905 1997 

X 
X 
X 

X X 
X X 

Proximity to water source 
Height of water table 
Distance from management units to property line 
Distance from property line to nearest potential human exposure 
Actual releases to mvironmenl 
Latitude and longitude 
wlsto soUrCo 
Routine industrial production 
One-time-only 

product, CE 4 
eneration, including decommissioned quipmcnt, off-specification 
CLA, corrective action, closure, and other remedial action 

X 
X 

Total CERCLA and total corrective action volumes that will require management 
Additional sources affected by pending regulations (underground storage tanks) 
Waste minimization 
Waste strem affected 
Specific industrial oroceas 

X 
X 

Waste volume changr X 
Production change 
Change in concentration/amount of each hazardous constituent 

‘1885 - 1985 RCRA reoertlng inrtmment 
1907 * lQQ7 RCRA repwting inrtfument 

‘kr “X” fndlUte8 the prsenoe of the rquired infmation. 

X 
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waste characteristics and management data. 

Findinas on Measurement Qualitv 

We defined measurement problems as those likely to produce 

significant errors in determining the volume of each type of waste 

generated, the type of treatment technologies used, the total 

capacity of management technologies (such as some types of 

incineration), and the degree of waste minimization. 

We found that the RCRA waste codes, which are used on all data 

collection instruments, will produce inaccurate counts of the 

volumes of regulated waste streams due to misclassification. That 

is, the mixture of independent attributes creates a complex and 

redundant measure that significantly reduces reliability because it 

is ambiguous and respondents can interpret it differently. The 

qualitative measures used constitute still another type of problem 

because they are even less precise than available quantitative 

measures. 

Although EPA developed new, improved measures on the types of 

management technologies between the 1985 and 1987 reporting cycles, 

misclassification again remains likely due to the mixing of 

attributes. The development of a valid general waste 

classification system with mutually exclusive, exhaustive, and 

hierarchical categories would fully correct these problems. 
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We found other critical measurement problems in the waste 

management capacity area. The measure of the capacity of cement 

kilns and similar forms of incineration was not sufficiently 

specific to ensure that respondents will'provide data in a 

consistent manner. If respondents assume either unlimited demand 

for their product or waste with a low heating value, the capacity 

of this form of incineration could be significantly overestimated. 

Some overestimation of capacity is also likely because some 

respondents may not have considered permit restrictions in 

reporting maximum capacity. 

A further finding is that the measures of the extent of waste 

minimization developed by EPA will not produce valid data on 

changes in waste generation per unit of production. The measures 

do not account for the production of different products from one 

year to the next that may generate unequal amounts of hazardous 

waste. The results will be misleading because incidental changes 

in production will be mixed with, and thus will obscure, actual 

waste minimization. Moreover, the qualitative measure of toxicity 

can only show the percentage of cases in which waste minimization 

led to increased concentration, not the amount of toxicity over 

time. When we translated these measurement problems into the 

various information categories presented earlier, we found that 

they affected important information required for the SARA 

assessment (see table 3). 
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TABLE 3 

Required SARA Information Types for which 
Measurement Problems Exist 

, 
. 

Typo of informrtlon 
Data collection instrumenr 

1995 1997 
Ragulrtofy strtus 
EPA identification number 
Type of status 
Reason for nonregulrted status 
Wastes rnd w85te Ch8r8Ct8riStiCS 
Reaulatcd waste stream present in a quantity of waste 

X’ 
X 

x’ x . 
Quantities 
Physical form data for detrrmining treatability of wastes 
Additional physical form datl for determining mobility of wastes 
Chemical ch8racteristics for treatability analysis 
Adaitionaf chemical chrrlcteristics for determining mobility 
Concentration of h828rdOUS and nonhazardous waste for treatability analysis 
MIjor addition81 hazardous metals Present 
Maior additional hUudous nonmetals present 
Concentration and range of all hrzardous chemicals present 
M8nrgemont drtr 
Treatment technologies 
Slorsge technologies 
Oisposal technologies 
Type5 of recycling 
Residual w8ste generation 
Type of rauioment 
Ancillary equipment 
Capacity of 58Ch unit of equipment 

X 
X 

X 

X 

X X 
X 
X 

X 

Design characteristics affected by proposed regulations 
Oe5ign ChU8CtWiSticr for estimating release5 
Conrtruction matrrid 
System dirgrrms 
Typo of murcrgement system (techniques and equipment) 
Caprcity of m8nrgoment rystrm 
Ou8Mity h8WdOUS W85t8 mu\8ged by each technique or System Of techniques 
Ourntity nonhusrdous Walt8 mrnrged by each technique or system of techniques 
Planned capacity changes 

X 

Commercial status . 

Permit 5tUus 
imports 8nd 8XpOrl8 
Originating frcility idOntifiC8tiOn 
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Table 3, continued 

Type ot lnformstlon 
Destinstion fscility identification 
Cbohydrologic and environmentsi data 
Soil types 
Groundwater flow rates 
Proximity to water aourco 

Oats collection instrument 
1965 1987 

Air emissionr 
Distance from management units to property line 
Distance from property line to nearest potential human exposure 
Actual raleasss to environment 
wasto 8ourcs 
Routine industrial production 
Specific indurtrisl process 
Onetime-only 

‘product, CE 4 
eneration, including decommissioned equipment, off-specification 
CU, corrective action, closure, and other remedial ac!ion 

CERCLA volumes requiring management 
Corrective action volumes requiring management 
Additional sources slfatted by pending regulations 
Ws8te minimitstion 
Warts stream affected 
Specific industrial process 
Waste volume changs 
Production chsngs 
Change in concentrstion/smount 01 arch hazardous constituent 

W95 - 1985 RCRA rrpcrting instrurnrnt 
1997 - 1997 RCRA reporting instrument 
OAri “x” indicotrr that 8 rIkuWWnt problem exists. --- 

X 
X 

Y 

19 

, 



Findinas on Data Collection 'Methods 

The data collection methods indicated in the RCRA reporting 

system have made three problems likely: b(l) inaccurate 

identification of the regulated population, (2) the development of 

inconsistent information, and (3) failures of quality control. 

Voluntary Data Collection 

The 1985 RCRA reporting system did not update the 

notification forms used by waste handlers to notify EPA of their 

activities. EPA had thus been unable to develop accurate lists of 

active hazardous waste handlers. The new information on regulatory 

status included in the 1987 RCRA reporting cycle could have fully 

corrected this problem. That is, if accurate data on regulatory 

status were collected ,in all states, the regulated population would 

be adequately identified for the first time. However, the 1987 

RCRA reporting instrument is voluntary; this, of course, interferes 

with the accomplishment of this goal. 

Inconsistent Data Collection 

We found that 36 states (70 percent) elected not to use the 
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Complete data collection instrument in the 1987 reporting cycle.7 

There are no federal regulations that require states to collect 

specific federal data elements, States electing not to use the 

1987 reporting instrument used whateverinstrument they had used in 

previous reporting cycles; some of these states used the instrument 

for the 1985 reporting cycle while others used their own 

instruments. Yet, the consistency and comparability of the 

information collected is a very important issue as far as SARA 

capacity assurance assessments are concerned. Lack of consistent 

information means, for example, that some states will report wastes 

treated in exempt processes and some will not; some states will 

have more stringent definitiQns of hazardous waste than others, 

affecting the volumes of waste reported; and states will use 

differing measures to report volumes. This is a critical problem 

for the SARA capacity assurance effort, where the principal goal is 

to ensure that enough management capacity exists to handle the 

hazardous waste within a state, transferred across states and at 

the national level. Without consistent and comparable data 

collection, it hardly seems possible to say what the volume is, 

much less how much treatment capacity is now needed -- and will be 

needed in the future. 

7Eighteen of the 36 elected to use the waste minimization 
portion of the form; EPA administered the waste minimization 
portion of the instrument in all states that did not elect to use 
it and EPA administered the entire revised instrument in 1 of the 
36 nonparticipating states. 
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uncertain Oualltv Control 

EPA initially planned to develop an automated data management 

system and a national repository for the data collected from the 

RCRA biennial reporting system. These initiatives would have 

helped transform the data collected into a consistent, usable form. 

However, because of limited resources, EPA did not provide all the 

software planned. In addition, these technical quality control 

assistance activities are applicable primarily to the states that 

voluntarily adopted the 1987 reporting format. In fact, EPA's plan 

for developing accurate information depended heavily on the extent 

of quality control work that states w&e expected to perform, 

detecting and correcting reporting inconsistencies, measurement 

problems, and so on. However, states are also constrained by 

funding levels. Nevertheless, some quality control work was 

conducted; the extent to which this resulted in accurate data is 

currently unknown. 

Many of the measurement and data collection problems described 

above were quite unnecessary: they arose in large part from 

inattention to conventional methodological norms. Together with 

practical constraints -- such as funding shortages and EPA's 

dependence on voluntary data collection -- they clearly would be 

expected to produce bias error of unknown magnitude in the SARA 

capacity assessments conducted by the states. We therefore 

reviewed the actual data resulting from the use of these measures. 
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E -mgA TAP B M AP 

I turn next to our review of the state SARA capacity 

assurance plans that were submitted to!EPA. According to EPA, 

thirty-one states reported using the 1985 or the 1987 RCRA 

reporting cycle data as the source of their generation data, and 26 

states reported using those sources for management data. To date, 

every one of these assessments has been approved by EPA. We 

reviewed a sample of eight: those of California, Colorado, Idaho, 

Kansas, Maryland, New Hampshire, New Mexico, and Vermont. Like the 

other assessments, they used data from the 1985 and 1987 RCRA 

reporting cycles. 

Flndlnos on the Oualltv of Definition: Omissions, Inclusions, 

Exclusions 

The data contained in the state SARA capacity assurance 

assessments we reviewed were aggregated at a higher level of detail 

than that we had found in evaluating the biennial reporting system 

design, as discussed earlier. Consequently, the data summarized in 

the tables and narratives in the assessments did not allow us to 

determine whether some of the data gaps we identified at the 

detailed level were, in fact, present. There were, however, 

obvious definition problems that we were able to discern. 

Iv 'First, it is important to note that small-quantity generators 
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were not included in the data submitted. Small-quantity 

generators -- generally defined as those that produce less than 

1,000 kilograms of waste in a given month -- were not required to 

complete the 1987 data collection instrument; they needed merely to 

confirm their status as small-quantity generators. Although they 

produce a small percentage of the total waste, they are by far the 

largest class of generator; EPA estimates that there are hundreds 

of thousands of them. In some cases, small-quantity generators 

constitute a significant portion of a state's generators. New 

Mexico, for example, observed that their contribution amounts to 

roughly a quarter of the state's total generated hazardous waste 

volume. This is a fairly significant omission. 

Second, we were able to identify several situations in which 

wastes not defined as RCRA hazardous wastes were included in the 

reported data. For example, wastes treated at publicly owned 

treatment works, household wastes, state-defined toxic wastes, and 

radioactive and mixed wastes were reported. States raised the 

concern that failure to include these non-RCRA wastes could result 

in distortions of overall waste generation and capacity 

requirements. Similarly, some states were concerned that 

household wastes, often disposed of in landfills, could become part 

of the hazardous waste stream when land disposal restrictions are 

imposed. The disposal of radioactive and mixed wastes is a serious 

issue in states such as Colorado and Idaho, where federal 

facllltles produce large amounts of radioactive wastes that are not 
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RCRA-defined hazardous wastes, but that are large parts of their 

overall waste stream. In other cases, states took it upon 

themselves to devise means of factoring such waste streams in or 

out of their data. \ 

Finally, the states had problems distinguishing between one- 

time and recurring wastes. The impllcatlon of this last point is 

that recurring wastes are those that will require planning 

attention; without being able to differentiate recurring from one- 

time wastes, the planning capability of a state is compromised. 

Flndlnas on Measurement Oualltv 

Two kinds of measurement problems were observed in the state 

assessments we reviewed. The first concerns the way RCRA waste 

categories are defined. Approximately 700 RCRA waste codes must 

be translated into 17 SARA waste type and 15 SARA treatment type 

categories, in order to conduct the SARA capacity assurance 

assessments. These RCRA waste codes (or categories) are not, as 

already noted, mutually exclusive, exhaustive, or hierarchical, 

and therefore they are often ambiguous. For example, whether a 

quantity of solvent waste is halogenated is addressed five 

different times because it must be repeated in combination with 

other attributes such as organic liquids, solids and sludge that 

may contain halogenated solvents. What this means is that the 

codes are not reliable. They produce many different answers, 
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depending on who is using them and how they are interpreted. 

Worse, when RCRA codes are translated into SARA codes, these 

problems are vastly magnified. 

Officials in Colorado, Kansas, Maryland, and Vermont, who all 

used the 1987 RCRA reporting method, drew attention to these 

problems. Confusion proliferated in the way hazardous waste 

generators provided the data, the way waste handlers completed 

manifests and how the kinds of wastes that states were importing 

and exporting were defined. In addition, Colorado, Idaho, Kansas, 

and Maryland all drew attention to the problem of determining what 

specific wastes to include in the "other" category of SARA waste 

treatment. This is a classification result related to the coding 

unreliability. The significance here is once again the states' 

inability either to accurately measure volume or to properly assess 

its management capacity. 

A second kind of measurement problem resulted from the failure 

to adequately define waste management process stages. Here, state 

officials themselves reported that these processes had not been 

defined by stages, resulting in multiple counting of capacity. 

Finally, residuals of treatment -- that is, the waste produced by 

treating the primary waste streams -- were not counted, thus 

understating the requirement for management capacity. 

w 
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Findinas on Data Collection Methods 

Here we found a number of different issues. First, manifests 

describe the type, quantity, and disposition of shipped wastes and 

can be used to develop data for the state assessments and to verify 

the data included therein. However, for some states, these 

manifests were not systematically collected to ensure complete 

reporting, and thus an indispensable means of information 

verification was lost. 

Second, for all eight states, the export-import data were 

collected from different data sources. Idaho, New Hampshire, New 

Mexico, Vermont all reported difficulties in reconciling their 

export-import data with other related states. In some cases, they 

reported that they were able to determine either a source of error 

or difference in interpretation of the data and to make 

adjustments. When they could not, however, one state would often 

simply accept another state's data. 

Third, waste minimization data were a problem for all states. 

Except for California, data were simply not collected that 

described the extent to which waste was being reduced. In many 

cases the states attributed this failure to their lack of a 

developed waste minimization program. For California which has 

developed a waste minimization program, production mix data were 

not collected. (Production mix data serve to describe the various 
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products a company produces ,and to associate them with hazardous 

waste streams.) But without the ability to account for production 

mixes -- that is, for changes in the production profile of a 

company, -- data on hazardous waste volume changes are meaningless. 

This is because one cannot determine whether changes in waste 

levels are a result of actual reduction per unit type produced 

versus a reduction occurring because of a change in the product 

line of the company (in which case, the waste levels remain the 

same for the remaining products). 

CONCLUSIONS 

Mr. Chairman, these findings demonstrate that the hazardous 

waste data systems that have been used to develop data for the SARA 

capacity assurance assessment have serious methodological flaws. 

We have identified such flaws in the design of the systems and in 

the actual data used in the assessments. The Environmental 

Protection Agency, we believe, recognizes these flaws and maintains 

it is taking steps to improve its data systems. However, it is 

clear that the state capacity assurance plans, all of them 

approved by EPA, reveal such serious problems of data definition, 

measurement and data reliability, validity and consistency as to 

make them practically unusable. The Congress can rely on these 

assessments neither to determine volume nor to gauge capacity. 

Despite EPA's efforts, nothing in this first round of assessments 

augurs that we will get better data next time unless some action is 
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taken to make this happen. Yet, the present results are not 

without a fairly steep cost. Exact costs are difficult to 

estimate. But, the clearance package which the EPA submitted to 

the Office of Management and Budget for‘the 1987 data collection 

effort alone had a cost range of approximately $38 million to $46 

million. Addressing these problems could greatly help the 

confidence we have in the next round of data that will be produced. 

Consequently, we recommended, among other steps that we felt needed 

to be taken, that EPA should: 

0 Close the existing data gaps by collecting data in areas 

including (1) the volumes of wastes located at CERCLA and 

corrective action sites that will ultimately require 

management capacity, and (2) the potential capacity of 

salt domes and other geological formations that are 

capable of preventing the migration of wastes. 

0 Assure the use of the most appropriate measures of the 

relevant attributes of hazardous waste generation and 

management. Specifically, quantitative measures should 

be used to measure waste characteristics (such as those 

needed for assessing management capacity or waste 

minimization), and in addition, a valid aeneral 

classification svstem should be developed for treatment 

technoloaies. 
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0 Ensure that state data collection and quality control 

efforts receive fully adequate support and include 

specific indicators related to data collection and 

verification in the agency's mechanism for monitoring 

state performance. 

0 Use probability sampling rather than a census of waste 

handlers whenever feasible for routine data collection 

and quality control to ensure that EPA obtains the 

information necessary to develop regulations efficiently 

and without unnecessary data collection burden. 

0 Amend federal recordkeeping and reporting regulations so 

that states are required to collect and provide standard 

data elements in a disaggregated form  and hazardous waste 

handlers are required to provide sufficiently detailed 

data. 

M r. Chairman, we know that the initial response of EPA to our 

recommendations was favorable; they reported to us that they felt 

that many of these actions were needed. However, we have been 

unclear until now as to whether EPA had in fact acted on these 

recommendations and if so, which ones and to what degree. Now we 

have learned that EPA is considering our recommendations for use in 

the 1991 biennial reporting cycle. This means that, as of this 

date, no implementation has been made by EPA of the actions we 
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recommended in February, 1996. 

In addition, Congress should consider whether a refinement in 

legislation may also be necessary to improve the quality of EPA's 

information. Nonuniform data and procedures across the states, 

.which are associated with a joint federal-state data collection 

effort under RCRA, degrade the quality of information about 

hazardous waste. Under current law, responsibility for data 

collection, as well as other regulatory activities, is shared by 

federal and state governments. This problem could be corrected by 

separating the recordkeeping and reporting provisions of the act 

from other regulatory provisions and making EPA solely responsible 

for collecting the information required for developing and 

implementing the federal program. Uniform national data would then 

be assured, but states would retain the authority to add data 

elements and to use supplemental data collection mechanisms to 

support data needs. 

I would be happy to answer any questions you or the Subcommittee 

members may have. 
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