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1.1 OVERVIEW 

1. Introduction and Executive Summary 1 

INTRODUCTION AND EXECUTIVE 
SUMMARY 

This repon presents the findings of two extensive national surveys conducted 
by mail over a three-year period to obtain detailed information concerning 
hazardous waste generation and management practices occurring in calendar 
year 1986. The two surveys-the National Survey of Hazardous Waste 
Generators (Generator Survey) and the National Survey of Hazardous Waste 
Treatment, Storage, Disposal, and Recycling Facilities (TSDR Survey~ 
focused on hazardous waste handlers regulated under Subtitle C of the 
Resource Conservation and Recovery Act, as amended in 1984 by the 
Hazardous and Solid Waste Amendments (hereafter referred to as RCRA). 

Information developed through the Generator and TSDR Surveys is being 
released in two phases: 

• The first repon presented the surveys' major findings concerning the 
total quantity of hazardous waste generated in 1986 and a portion of 
the surveys' findings concerning 1986 hazardous waste management 
activities: management of hazardous wastes in treannent, storage, 
disposal, and recycling (TSDR) units that are subject to RCRA· 
permitting requirements. The repon was released by EPA in July, 
1991. 

• This second report presents comprehensive information describing the 
entire universe of hazardous waste management activities, including 
detailed information about each major category of hazardous waste 
management operations. This repon also addresses the significant 
quantities of hazardous wastes that are managed in treatment and 
recovery units that qualify for exemptions from RCRA-permitting 
requirements. 

Chan 1.1-1 defines selected key terms used throughout these repons. 
Appendix A outlines the content of the Generator and TSDR Surveys. 
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Chart 1.1-1 Definition Of selected Terms Used In This Report 

Generator Facilities that generate In one month or 
accumulate at any one time more than 
1,000 kg RCRA hazardous waste or more 
than 1 kg RCRA acutely hazardous waste 
(sometimes referred to as ularge• quantity 
generators). 

Facility Facilities treating, recycling, disposing of, or 
storing hazardous waste, regardless of their 
permit status. Does not include accumulation 
exempt from RCRA-permitting requirements. 

Hazardous waste Wastes considered hazardous under RCRA 
(regardless of how they are managed), under 
other federal regulations, or by the state in 
which it is generated or managed. 

RCRA TSDR units Hazardous waste management units subject 
to RCRA-permlttlng requirements (sometimes 
referred to as RCRA units). 

Non-RCRA TSDR units Hazardous waste management units exempt 
from RCRA-permlttlng requirements 
(sometimes referred to as non-RCRA units). 

RCRA TSDR facUlties Facilities that manage hazardous waste In 
RCRA TSOR units. 

Non-RCRA TSDR facilities Facilities that only manage hazardous waste 
in non-RCRA TSOR units. 

These data have been used extensively since their collection, and this report 
documents some of the findings. However, any data analysis must take into 
account the significant changes dw have occmTed in hazardous waste 
management practices since these data were collected. Among other actions, 
EPA bas 

• implemented restrictions on the land disposal of hazanlous wastes, 

• expanded the toxicity characteristic testing procedures and standards 
to captute an expanded universe of hazardous wastes under the 
RCR.A Subtide C regulauJry umbrella, and 

• implemented pollution prevention policies designed to reduce 
hazardous waste generation. 
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Chapter 12 describes these program changes in more detail. 

1.2 BACKGROUND 

The 1986 Generator and TSDR Surveys comprise EPA's third effort to 
develop reliable national information describing hazardous waste generation 
and management activities in the United States. EPA's Aprill984 report, 

National Survey of Hazardous Waste Generators and Treatment, Storage, and 
Disposal Facilities Regulated Under RCRA in 1981 (1981 Mail Survey), 
presented the first picture of the hazardous waste system that RCRA was 
enacted to control, based on an extensive mail survey conducted directly by 
EPA. EPA's March 1989 report.1985 Narional BieMiaJ Repon of Hazardous 
Waste Generators and Treatment, Storage, and Disposal Facilities Regulated 
Under RCRA (1985 National Biennial Repon), updated the 1981 Mail Survey 
based on EPA's compilation of data reponed by generators and facilities to 
states and EPA regional offices through the RCRA Biennial Reporting 
System. 

The major finding of the 1981 Mail Survey was that annual hazardous waste 
generation was approximately six times greater than previously estimated, 
with slightly more than 14,000 generators producing approximately 
290 million tons of hazardous waste in 1981. The 1981 Survey found for the 
fll'St time that large quantities of RCRA hazardous wastes are managed outside 
the scope of the RCRA-permitting program in units that qualify for 
exemptions from RCRA-permitting requirements. Most prominent among 
such units are tank treatment systems used to treat hazardous wastewaters 
prior to discharge to swface waters under the National Pollutant Discharge 
Eliminal:ion System (NPDES). The 1981 Mail Survey was unable to estimate 
the total quantity generated of hazardous wastes that were managed outside 
the scope of the RCRA-permitting system. 

In the 198S National Biennial Report. EPA reponed that in 1985 almost 
22,000 generators generated 271 million tons of RCRA hazardous waste that 
were managed in RCRA-regulated TSDR units. In addition, data received by 
states and EPA regional offices in 1985 again indicated that additional large 
volumes of RCRA hazardous waste were being managed outside the scope of 
the RCRA-permitting system. Again, EPA was unable to develop a reliable 
estimate of the national quantities of these hazardous wastes. 
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The 1986 Generator and TSDR Surveys differ from the previous EPA 
hazardous waste data collections described above in that, in addition to data 
on wastes managed in RCRA TSDR units, they also include hazanlous wastes 
managed in units that qualify for exemptions from RCRA-permitting 
requirements. 

1.3 HAZARDOUS WASTE GENERATION AND MANAGEMENT IN 1986: OVERVIEW 
OF SURVEY FINDINGS 

Based on the survey procedures and metbodologies described in 
Cbapter l, EPA estimates tbat 12,478 generators generated 747.4 million 
tons of hazardous waste in 1986. The 747.4 million ton quantity of 
hazardous waste generated in 1986 is considerably greater than previous 
estimates for 1981 and 1985 because it includes the large volumes of 
hazardous waste that are managed outside the scope of the RCRA-permitting 
system in TSDR units that qualify for RCRA-permitting exemptions (non­
RCRA TSDR units). 

Chans 1.3-1 and 1.3-2 present these swistical estimates along with their 
confidence intervals, corresponding to the 95 percent confidence levels. Th6: 
confidence interval is the range of values within which the actual number of 
generuors and quantity of hazardous waste is likely to be. based on the 
statistical design of the survey and the response rates obtained. A 95 percent 
confidence level means that if a survey was conducted 100 times, the 
estimates would fall within lhe range 95 percent of the lime. Chart 1.3-1 
shows that the 95 percent confidence interval for the number of generators in 
1986 is plus or minus 4.6 pe:rcent, or 575 generators. This means that there is 
a 95 percent certainty that the actual number of generaun in 1986 was 
between 11,903 and 13,053. The 95 percent confidence interval for the 
quantity of hazardous waste generated in 1986 is plus or minus 75 million 
tons. or plus or minus 10 percent of the estimate. 

Owl1.3-3 compares the estimates of the number of hazardous waste 
pnerarors for 1981, 1985, and 1986. EPA believes tbat the 1985 estimate of 
21,700 provided by the RCRA Biennial Reponing System overstates the 
IC1Uil number of generaton in that year because many swes include small 
quantity genemors (SQGs) in lheir reponins systems and were unable to 
remove them whea reponing to EPA on the number of generators (i.e., "large" 
quantity generators) within lheir borders. When me overcounting factor is 
considered, the three estimates of hazardous waste generators shown in Chan 
1.3-3 are thought to be similar. 
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Chan 1..3-1 Estimated Number of Hazardous Waste Generators In 1986 
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Source: (GA1, 2, 3, 4, 5, and 27) (The letters Indicate the questionnaire and the numbers Indicate the 
question on which the data are based. ) 

Chan 1..3-2 Quantity of Hazardous Waste Generated In 1988 (million tons)8 
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a For the purpose of this report, quantities reported In gallons have been c:xmverted to U.S. tons using the 
follOwing standard conversion factor: 1 u.s. ton • 2,000 • 240 gallOns. 

Source: (GA27) 
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Char11.3-3 Number of Hazardous Waste Generators In 1981,1985, and 198& 
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a The 1985 Biennial Aepon System estimate overstates the actual population of hazardous waste generatora 
because some states Included smaU quantity generators. 

Source: 1981 Mall Survey, 1985 Biennial Aepon, (GA1, 2, 3, 4, 5, and 27) 

Chan 1.3-4 disaggregatcs the 1986 generation estimate of747.4 million tons 
according to the RCRA·permitting status of the TSDR units in which these 
wastes were subsequendy managed and according to the type of facility that 
managed the hazardous waste. The chan shows three categories of hazardous 
waste: 

• waste managed in u least one RCRA TSDR unit, 

• waste managed only in non-RCRA TSDR units at facilities that also 
manage hazardous wastes in RCRA TSDR units. and 

• waste managed only in non-RCRA TSDR units at facilities that do 
not have any RCRA TSDR units. 
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Chan 1.3-4 Quantity of Hazardous Waste Generated In 1986, by RCRA·Pennlttlng Status of 
Management Units 
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Source: (A3, NJ, GA27) 

197.5 million tons 
(26%) 

Total Quantity Generated= 747.4 million tons 

An example of a RCRA TSDR facility that manages hazardous waste in 
RCRA and non-RCRA TSDR units is a facility that has a RCRA pennit for 
hazardous waste storage tanks and also treats hazardous waste in a RCRA­
exempt wastewater treatment system governed by a National Pollutant 
Discharge Elimination System {NPDES) discharge permit under the Clean 
Water Act. An example of a non-RCRA TSDR facility that manages 
hazardous waste only in non-RCRA units is a RCRA large quantity generator 
that treats its hazardous waste in a RCRA-excmpt wastewater treaanent 
system and ships the hazardous sludge residual from the treatment system 
offsite every other month. (Generators are allowed to accumulate hazardous 
waste onsite for up to 90 days without obtaining a RCRA storage pennit) 
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Only 289.5 milUon tons (39 percent) of the 747.4 million tons of hazardous 
waste generated in 1986 were managed in RCRA TSDR units. An 
additional 197.5 million tons (26 percent) of hazardous waste were 
managed in non-RCRA TSDR units at facilities with RCRA units. The 
remaining 260.4 miUion tons (35 percent) of hazardous waste generated in 
1986 were managed in non-RCRA TSDR units at facilities with no RCRA 
units. 

Disaggregating the 747.4 million tons of hazardous waste generated in 1986 
according to the RCRA regulatory status of management units enables 
comparison of 1986 generation estimates with the previously described 1981 
and 1985 estimates. Chart 1.3-5 presents hazardous waste generation 
estimates for all three years. The estimates for 1981 and 1985 are limited (as 
described in Section 1.2 above) to hazardous waste quantities that are 
subsequently managed in RCRA TSDR units. The estimates for 1981 and 
1985 are very similar to the 1986 generation estimate of quantities 
subsequently managed in the RCRA-permitting. system. 

Chan 1.3-5 Quantity of Hazardous Wasta Managed In RCAA TSDR Units In 1981, 1985, and 1986 
(million tons) 
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Source: 1981 Mail Survey, 1985 Biennial Report, (A3, GA27) 
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2 SURVEY OVERVIEW 

This chapter discusses the objectives of the 1986 Generator and TSDR 
Surveys and the approach used to develop and conduct the surveys. The 
information discussed in this chapter should help the reader understand the 
nature and application of survey data 

2.1 SURVEY OBJECTIVES 

The Generator and TSDR Surveys were an effort to develop comprehensive 
hazardous waste infonnation for use by the .Office of Solid Waste (OSW) and 
other EPA offices., the regulated community, Congress, and the general public 
for rulemaking and related analyses. This section outlines the objectives of the 
Generator and TSDR Surveys. 

The Generator and TSDR Surveys were conducted to suppon the development 
of a variety of regulations and analyses. including 

• the land disposal restriction rules, including developing treatment 
standards based on Best Demonstrated Available Treatment (BOAT) 
technologies. and setting effective dales based on the capacity of 
BOAT technologies; 

• regulations for corrective action for solid waste management units at 
facilities with RCRA permits; 

• analyses of pollution prevention activities to suppon EPA pollution 
prevention outteach efforts; 

• permitting standards for tanks used to treat. store, or recycle 
hazardous waste; 

• Regulatory Impact Analyses (RIAs) for regulations associated with 
RCRA and HSWA; 



10 1986 Hazardous Waste Generation and Management 

2.2 SURVEY SCOPE 

• revisions of the organic toxicity characteristic and other additional 
waste characteristics used to classify wastes as "hazardous" under 
RCRA; 

• the revised list of wastes considered hazardous under RCRA; and 

• testing procedures for wastes with hazardous characteristics. 

This section describes the types of generators and facilities and the types of 
wastes included in the Generator and TSDR Surveys. 

Sites Included 

The facilities surveyed in the TSDR Survey include a census of facilities that 
treated, disposed of, or recycled hazardous waste onsite and a random sample 
of facilities that only stored hazardous waste and did not treat. dispose, or 
recycle any hazardous waste onsite. The findings prese11t00 in Chapter 3 
address only those facilities with RCRA TSDR units that were operational (or 
temporarily idle) in 1986. 

The data collected in the Generator Survey represent"large" quantity 
generatorS of hazardous wastes (referred to in this repon as "generators''). A 
generator is a facility that generated in any one month more than 1,000 kg of 
hazardous waste or more than 1 kg of waste considered acutely hazardous 
under RCRA that was subsequently shipped offsite or managed onsite in 
RCRA TSDR units. Acutely hazardous wastes are wastes described by any of 
the following RCRA waste codes: F020, F021, F022, F023, F026, F027, and 
all of the codes beginning with P. 

The Generator Survey employed a stratified sample. All facilities included in 
the TSDR Survey were also surveyed in the Generator Survey. The stratified 
sample design provided greater precision in the findings and produced 
statistically significant estimates at national, regional, and swe levels. 

It is imponanl to note that both the Generator and TSDR Surveys are statistical 
samples. All the data presented in this report have been weighted to represent 
the total population of RCRA TSDR facilities and generators nationwide. 
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Wastes Included 

RCRA defines a specific subset of solid wastes as "hazardous wastes"; these 
wastes are subject to RCRA regulations concerning hazardous wastes. 
Definitions of solid wastes and hazardous wastes are provided in the code of 
Federal Regulations (see 40 CFR 260-261}. Many states regulate hazardous 
wastes in addition to those regulated under RCRA (e.g., waste oil). The 
Generator and TSDR Surveys include data on wastes considered hazardous 
under RCRA, other federal regulations, and state regulations. 

The following wastes are included in the Generator and TSDR Surveys: 

• Waste considered hazardous under RCRA. This includes hazardous 
wastewater pretreated prior to discharge under a NPDES pemrit or to 
a publicly owned treabnent works (P01W); hazardous waste 
generated in a production process or a waste treatment process; and a 
hazardous waste that is a characteristic hazardous waste even though 
it may lose its hazardous characteristic through mixing with other 
waste or by treannenL 

• Waste considered hazardous by the state in which it was generated or 
managed. 

• Waste containing polychlorinated biphenyls (PCBs), asbestos, or 
dioxinslfurans. 

• Hazardous waste mixed with radioactive waste. 

2.3 SURVEY METHODOLOGY 

The 1986 Generator and TSDR Surveys were designed and developed over a 
tw~year period. Because of the size and complexity of this project and of the 
survey instruments themselves, this section briefly explains the methodology 
used to develop the surveys. 

Phase 1: Sample Design 

The initial phase of the TSDR Survey development was the National 
Screening Survey conducted &om January through November 1986. The 
Screening Survey identified and collcctcd summary information from all 
facilities in the United States tlw had filed a Pan A permit under RCRA and 
were listed in the Hazardous Waste Data Management System (HWDMS) as 
of November 198S. Because a large number of the facilities that filed a Pan A 
permit did not ultimately manage RCR.A hazardous waste in units that require 
a permit, one objective of the Screening Survey was to determine which 
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facilities operated waste management units subject to RCRA-permitting 
requirements during 1986. Of the 5,600 facilities surveyed, approximately 
3,000 were determined to be active TSDR facilities requiring or otherwise 
subject to permits under RCRA. A second objective of the Screening Survey 
was to gather information to determine the best method for surveying TSDR 
facilities in a more detailed follow-up survey. 

In January and February of 1987, a computer-assisted telephone interview 
followed up the approximately 3,000 active TSDR facilities identified in the 
Screening Survey. These facilities were asked to verify and update the data 
they had provided for the Screening Survey.' With this information, EPA 
determined the approximate number of waste management units for each 
waste management activity operated at each facility. This infonnation served 
as the basis for distributing detailed questionnaires for the subsequent TSDR 
Survey. 

For the Generator Survey, the population to be surveyed included all 
identified generuors of hazan:ious waste. A population of 41,000 potential 
hazardous waste generators was identified using information from several 
sources: 

• the 1985 Biennial Hazardous Waste Report, 

• the 1986 Nanonal TSDR Screening Survey, 

• theHWDMS, 

• state regulatory officials. and 

• EPA regional offices. 

From this populadon, a stratified random sample of approximately 10,000 
facilities was selected and surveyed. The sample was stratified by state, by 
whether the facility was a TSDR facility, and by the quantity of hazardous 
waste generated. 

Phase II: Generator and TSDR SUrveys 

The Generator and TSDR Survey instruments were developed over a two-year 
period in consultation with government officials and industry trade 
associations. Both survey instruments were evaluated in field pretesu and 
revised based on the results of lhe pretests. The TSDR Survey was mailed in 
August 1987, and the Generator Survey was mailed in December 1987. 
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Approximately 99 percent of the TSDR Survey insttumcnts and 90 percent of 
the Generator Survey insttuments were completed and returned. After 
adjusting for nonresponses, the Generator and TSDR Survey samples reflect 
the complete populations of Generators and RCRA TSDR facilities, 
respectively. 

Because of the hlghly technical nature of the Generator and TSDR Surveys. 
two services were provided to respondents to improve the accuracy and 
completeness of responses: 

• A toll-free telephone Survey Helpline was established for 
respondents. The helpline handled more than 15,000 calls. 

• A Survey Updm~ newsletter was mailed periodically to all facilities 
that received the questionnaires. The Updat~ provided additional 
information for completing complex questions, suggestions for 
easing the burden of completing the inmuments, and any corrections 
to the questioMaires. 

Phase Ill: Data Management 

A.ftt::r receiving the completed questionnab'es, selected portions of each 
questionnaire were reviewed for technical accuracy. If necessary, telephone 
follow-up calls were made to the facility. After editing, the data were entered 
into a dedicated. secure computer. To ensure a£:CUnlte keying, data were 
keyed twice. 

Information collected in the smveys was organized into two databases. The 
TSDR Survey database contained 61 distinct files, and the Generator Survey 
database contained 41 distinct files. In addi~ each database included notes 
files for each facility, which contained explan.uory comments submitted by 
facilities in their survey questionnaires. 

Due to the namre of some of the dala collected in the Generator and TSDR 
Surveys. some responses were claimed as EPA Confidential Business 
Information (CBI) by respondents. A separate set of saingent security 
requirements was followed for managing CBI data. Because it was 
determined that the CBI data did not significantly affect any of the 
information presented in this report. CBI dala are not included in this repon. 
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2.4 STATisnCAL ISSUES 

AdJustments to the Weights 

In the TSDR and Generator Surveys, weights arc used to make estimates 
about the entire population of generatorS and TSDR facilities based on 
responses by facilities included in the sample. A weight is a factor used to 
escalate from a sample measurement to an estimate for the total population. 
For example, if one facility was sampled from a population of ten facilities. 
multiplying (or weighting) the responses of the facility surveyed by ten gives 
an estimate of the quantity for the total population. 

Initially, weights were defined based on the relative sizes of the total 
population and the sample of facilities that were surveyed. However, weights 
were statistically adjusted based on the results of the survey for two reasons: 
multiplicity and nonresponse. 

First. weights had to be adjusted to correct for multiplicity in the sample frame 
(the list of facilities thought to be large quantity generators in 1986). 
Multiplicity occurs if a single facility is included more than once in the sample 
frame. In this case. a facility may have been included more than once under 
different EPA identification numbers if the owner or the name of the facility 
changed and a new number wu assigned. Facilities surveyed were asked to 
indicate any identification numbers that had previously been assigned to that 
facility. This information was used to identify multiplicity in the sample 
frame, and weights were adjusted so that each facility is represented only 
once. 

The second adjustment to the weights was due to nonresponse (facilities that 
received a survey but did not return a completed survey). N'mety percent of 
facilities receiving a Generator Survey questionnaire responded, and 
98 percent of facilities receiving a TSDR Survey questionnaire responded. 
Weights for facilities that did respond to the Surveys were adjusted so that the 
responding facilities represent the total population of facilities. 

All data presented in this repon use these adjusted weights to obtain estimates 
for the total population of TSDR facilities and large quantity generators during 
1986. 
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Confidence Intervals 

By weighting the data from a sample survey, estimates can be made about the 
total population of facilities. Confidence intervals are used to measure the 
accuracy of these estimates. The confidence interval is the range of numbers 
within which the true value of an estimated number will fall with a cenain 
known probability, based on the statistical design of the survey and the 
response rates obtained. A 95 percent confidence interval means that if a 
survey was conducted 100 times, the estimates would fall within the range 
95 percent of the time. 

For the Generator Survey, the 95 percent confidence interval for the total 
number of large quantity generators nationwide in 1986 is plus or minus· 
575 generate~. or plus or minus 5 percent of the estimale of 12,478. This 
means that there is a 95 percent certainty that the actual number of generators 
was between 11,903 and 13,053. 

Generally, regional- and state-level estimates are less certain than the national 
estimates (i.e., these esti.awes have larger confidence interVals in percentage 
terms). This is because, all else being equal, the confidence interval increases 
as the number of facilities surveyed decreases. The exception to this are 
estimates for Nonh Dakota and South Dakota. These states were censused 
rather than sampled (i.e., every facility in these states received a survey) and a 
100 percent response rate was achieved. Therefore, there is no sampling error 
for these states, and the totals for these states are not estimates but actual 
numbers reported. 
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HAZARDOUS WASTE GENERATION IN 
1986: SUMMARY 

The Generator Survey contains data on "large" quantity generators 
(generators) of RCRA hazardous waste in 1986. As described in Chapter 2, 
generators are facilities that generated in any one month or accumula[ed at any 
time more than 1,000 kg of RCRA hazardous waste or 1 kg of RCRA acutely 
hazardous waste that was subsequently shipped offsite or managed onsite in 
RCRA TSDR units. Although there are also large numbers of smaller 
generators of hazardous waste that generated less than these threshold 
quantities. in aggregate these small quantity generators typically account for 
less than one percent of all hazardous waste generated. Throughout this 
report, the term "generator" is used to refer to "large" quantity generators 
only, and the data represent only hazardous waste generated by these "large" 
quantity generators. 

3.1 NUMBER OF HAZARDOUS WASTE GENERATORS 

In 1986, 12,478 facilities generated quantities or hazardous waste over 
the thresholds specified above. Chan 3.1-1 shows the estimate of 12,478 
generators and its confidence interval, corresponding to the 95 percent 
confidence level (see Section 2.4.2 for an explanation of confidence 
intervals). As the chan shows. the 95 percent confidence interval for the 
number of generators is plus or minus 575 generators, or plus or minus 4.6 
percent of the estimate of 12,478 generators. This means that there is a 95 
percent certainty that the acNal number of generators in 1986 is between 
11,903 and 13,053. 
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Chan 3.1·1 Estimated Number of Hazardous Waste Generators In 1986 
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The 1986 Generator Survey, in combination with the TSDR Survey, 
comprise EPA's third effon to develop national estimates of hazardous 
waste generation. Chan 3.1-2 compares the 1986 estimate with the two 
previous estimates: the 1981 Mail Survey and the 1985 Biennial Repon. In 
1981, there were an estimated 14,100 generators and an estimated 
21,700 generatorS in 1985. EPA believes that the 1985 estimate, provided by 
the RCRA Biennial Reponing System, overstates the actual number of 
generators in that year because many states include small quantity generators 
in their reporting systems and were unable to remove them when reporting to 

EPA on the number of generators (i.e., "large" quantity generators) within 
their borders. When the overcounting factor is considered. the three 
estimates of hazardous waste generators shown in Chan 3.1-2 are thought to 
be similar. 

Chan 3.1-2 Number of HazardOus Waste Generators In 1981, 1985, and 1988 
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a The 1985 Blemal Report System estimate overstates the actual popula1ion o1 hazardous waste generators 
beCause some states included small quantity generatcn. 

Source: 1981 Mail Survey, 1985 BleMial Report, (GA1, 2, 3,4, 5, and 27) 
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3.2 QUANTmES OF HAZARDOUS WASTE GENERATED 

Large quantity generators generated an estimated 747.4 million tons of 
hazardous waste in 1986. This quantity includes RCRA hazardous waste, 
waste considered hazardous under federal regulations other than RCRA. and 
waste considered hazardous in the swe in which it was generated 
Non-RCR.A hazardous waste accounted for approximately 3 percent of the 
total quantity of hazardous waste generated. 

Chan 3.2-1 shows the estimated total quantity of hazardous waste generated in 
1986 and its associated 95 percent confidence interval. The 95 percent 
confidence interval for the quantity of hazardous waste generated is plus or 
minus 7 5 million tons, or plus or minus 10 percent of the estimate. Thus. 
there is a 95 percent cenainty that the actual quantity of hazardous waste 
generated in 1986 is between 672 million and 822 million tons. 

Chart 3.2·1 Quantity of Hazardou• W•• Generated In 1881 (miUion ton•) 
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Chan 3.2-2 depicts the total quantity of hazardous waste generated in 1986 
divided according to the RCRA-permitting status of the TSDR units in which 
these wastes were subsequently managed and according to the type of facility 
that managed the hazardous waste. The chan shows three categories of 
hazardous waste: 

• waste managed in at least one RCRA TSDR unit. 

• waste managed only in non-RCRA TSDR units at facilities that also 
manage hazardous waste in RCRA TSDR units, and 

• waste managed only in non-RCJRA TSDR units at facilities that do 
not have any RCRA TSDR units. 

An example of a RCRA TSDR facility that manages hazardous waste in 
RCRA and non-RCRA TSDR units is a facility that has a RCRA permit for 
hazardous waste storage tanks and also treats hazardous waste in a 
RCRA-exempt wastewater treatment system governed by a NPDES discharge 
permit under the Oean Water Act. An example of a non-RCRA TSDR 
facility that manages hazardous waste only in non-RCRA units is a RCRA 
large quantity generator that treats its hazardous waste in a RCRA-exempt 
wastewater treaJment system and ships the hazardous sludge residual from the 
treatment system offsite every other month. (Generators an: allowed to 
accumulate hazardous waste onsite for UJP to 90 days without obtaining a 
RCRA storage permit.) 

Only 39 percent of tbe 747.4 miiUoa tons of bazardous waste generated in 
1986 was managed in RCRA TSDR units. An additional 26 percent or the 
hazardous waste was managed in noa-RCRA TSDR units at facilities 
witb RCRA units. Tbe remaining35 percent of bazardous waste 
generated in 1986 was managed in noa·RcRA TSDR units at facilities 
with no RCRA units. 
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Chan 3.2·2 Quantity-Of Hazardous Waste Generated In 1986, by RCRA.Pennlttlng Statu8 of 
Man8gelnent UnitS 
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Disaggregating the 7 47.4 million tons of hazardous waste generated in 1986 
according to the RCRA regulatory status of management units enables 
comparison of 1986 generation estimates with the previously described 1981 
and 1985 estimates. Both the 1981 and the 1985 estimates of the quantities of 
hazardous waste generated include only hazardous wastes that were 
subsequently managed in RCRA TSDR units. Chan 3.2-3 presents hazardous 
waste generation estimates for 1981, 1985, and 1986. The estimates for 1981 
and 1985 are very similar to the 1986 generation estimate of quantities 
subsequently managed in the RCRA-permitting system. 

Chart 3..2·3 Quantity of Hazardous Waste Managed In RCRA TSDR Units In 1981, 1985, and 1986 
(million tons) 
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A small percentage of the 12,478 generators accounted for most of the 
hazardous waste generation in 1986. Chart 3.2-4a illusttates the highly 
skewed distribution of hazardous waste generation. The chan shows the 
cumulative distribution of the quantity of hazardous waste generated in 1986 
and is constructed by ranking generators in descending order by the quantity 
of hazardous waste generated. AP. indicated in the chart, tbe top 10 pen:ent 
of generators generated 96.1 percent of the total quantity of ba.zardous 
waste generated, or 718.2 million tons. 

Chart 3.2-48 Cumulative Distribution of the Quantity of Hazardous Waste Generated In 1986 
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Chan 3.2-4b shows a close-up of the top 25 percent of generators ranked in 
descending order by the quantity of hazardous waste generated, indicating the 
following: 

• The top 3 percent of generators generated 83.4 percent of the 
hazardous waste (623.3 million tons). 

• The top 5 percent of generators generated 89.7 percent of the 
hazardous waste (670.4 million tons). 

Chart 3.2-4b CUmulative Distribution of the Quantity ot Hazardous Waste Generateclln 1986 tor the 
Top 25 Percent of Generators-
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Source: (GA27) 
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Chan 3.2-5 provides further detail of the skewness of hazardous waste 
generation. The largest generator of hazardous waste generated 48.9 million 
tons of hazardous waste, although the smallest generator generated less than 
one ton. One-founh of generators each generated 33 tons or less, half of the 
generators generued 147 tons or less, and three-fourths generated 2,683 tons 
or less. 

Chan 3.2-5 Quantity af Hazardous Waste Generated by Generators: Key StatiStics 
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Chan 3.2-6 shows the quantities of hazardous waste generated by the largest 
generators in 1986. As the chan illustrates, the top 10 generators ranked by 
the quantity of hazardous waste generated Oess then 0.1 percent of all 
generators) generated over 25 percent of all hazardous waste. The top SO 
facilities, representing only 0.4 percent of all generators, generated half of all 
the hazardous waste generated in 1986. 

Chart 3.2-6 Quantity of Hazardou• Waste Generated In 1986 by the Fifty Largest Generators 
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TYPES OF HAZARDOUS WASTE 
GENERATED 

The Generator and TSDR Swveys contain data on the following types of 
hazardous waste: 

• Waste considered hazardous under RCRA. This includes hazardous 
wastewater pretreated prior to discharge under a NPDES permit or to 
a POlW; hazardous waste generated in a production process or a 
waste treatment process; and a hazardous waste that is a 
characteristic hazardous waste even though it may lose its hazardous 
characteristic through mixing with other waste or by treatmenL 

• Waste considered hazardous by the state in which it was generated or 
managed. 

• Waste containing PCBs, asbestos, or d.ioxins/furans. 

• Hazardous waste mixed with radioactive waste. 

This chapter characterizes the types of hazardous waste generated in 1986. 

4.1 RCRA AND NON·RCRA HAZARDOUS WASTE 

Generators generated 747.4 million tons of hazardous waste in 1986. This 
quantity includes both RCRA and non-RCRA hazardous wastes. Non-RCRA 
hazardous wastes are wastes considered hazardous under state laws or under 
federal laws other than RCRA. If a single hazardous waste stream has both 
RCRA and non-RCRA hazardous constituents, the entire waste stream is 
considered a RCRA hazardous waste and is subject to RCRA regulations 
(based on the "mixture rule" in effect in 1987 when the surveys were 
conducted). 

Chan 4.1-1 shows the quantities of RCRA and non-RCRA hazardous waste 
generated in 1986. Only 3.2 percent of the total quantity of hazardous waste 
generated, or 23.9 million tons, is non-RCRA. An additional 3.4 percent of 
hazardous waste generated, or 25.8 million tons, could not be classified 
because no hazardous waste description codes were reported in the Generator 
Survey. 
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Chart 4.1·1 Quantllyof ACRA Hazardous Waste In 1986 
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4.2 HAZARDOUS WASTEWATER AND NON-WASTEWATER 

According to RCRA regulations, whenever hazardous wastes are introduced 
into nonhazardous wastes or materials, the resulting mixture is to be managed 
as a hazardous wasttl. In many instances, the hazardous materials amount to 
extremely small portions when mixed with nonhazardous wastewaters. 
Nonetheless, release of these wastes into the environment is a concern 
prompting their regulation under the RCRA program. 

Hazardous wastewater is water mixed w:ith hazardous waste. Chart 4.2-1 
shows that 684.4 million tons of hazardous wastewater were generated in 
1986. Over 90 percent or all hazardous waste generated was wastewater. 
However, less than halt or the generators (43.5 percent) generated 
hazardous wastewater in 1986 (see Chart 4.1-2). 

Chan 4.2·1 Quantity of Hazardoul Wastewater Generatac:lln 1981 
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Chart 4.2·2 Number of Facilities Generating Hazardous Wastewater In 1986 
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4.3 PHYSICAUCHEMICAL CHARACTERISTICS 

Hazardous wastes can be characterized based on their physical characteristics 
(e.g., solid, liquid, or sludge) and chemical characteristics (organic or 
inorganic). Chan 4.3-1 shows the quantities of hazardous waste generated 
with different combinations of physical and chemical characteristics. Over 
80 percent of tbe hazardous waste generated (608.2 million tons) was 
inorganic liquid Inorganic liquids include caustic or acidic solutions, often 
containing metals. The next largest category (12 percent) of hazardous waste 
is organic liquids, which include organic solvents, waste oils, and petroleum 
products. 

Chart 4.3-1 Quantity of Hazardous Waste Generated In 1986 by Physical/Chemical Characteristics 
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Chans 4.3-2 to 4.3-6 show the industries generating the largest quantities of 
each type of hazardous waste, based on the physical/chemical characteristics 
of the waste. The chemical productS industry (Standard Industrial 
Oassification [SIC] 28) generated the largest quantities of inorganic liquid, 
organic liquid, and organic solid/sludge waste. The metal fabrications 
industry (SIC 34) generated the largest quantity of inorganic sludge waste, and 
the water ttansponation industry (SIC 44) was the largest generatOr of 
inorganic solid waste. 

Chan 4.3-2 Industries Generating the Largest QuantHies ot Inorganic Liquid Hazan:tou• Waste 
In 1986 

Quantity Generat8d 
Percentage ot TotaJ Quantity 

SIC of Inorganic Liquid 
COde DHCrtptlon (million toM) Hazan:tou• Waste Generated 

28 Chemical Products 294.03 48.3 

36 Electronics 67.88 11.2 

29 Petroleum & Coal Produds 62.09 10.2 

33 Primary Metals 52.67 8.7 

37 Transportation Equipment 42.85 7.0 

All Other Industries 88.71 14.6 

Total lnorganc lkJJid 608.24 100.0 

Source: GG-195 (GB1, GB2, GB10) 
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Chart 4.3-3 Industries Generating the Largest QuantitieS ot OrganiC Liquid HazaRious Waateln 1988 

Percentage of Total Quantity 
SIC Quantity Generated of Organic Liquid 

COda Description (million tons) Hazardoua Waste Generated 

28 Chemical Products 78.48 88.1 

32 Stone, Clay, and Glass Produds 3.97 4.5 

34 Metal Fabrications 1.38 1.5 

29 Petroleum & Coal Products 1.05 1.2 

45 Air Transportation 0.89 1.0 

All Other Industries 3.36 3.8 

Total Organic Uquld 89.14 100.0 

Source: GG·195 (GB1, GB2, GB10) 

Chart 4.3-4 IndustrieS Generating the LargHt QuantltiM of organiC SOlid/Sludge Hazardous Waste 
In 198& 

SIC Quantity Generated 
Percentage of Total Quantity 

of Organic Solid/Sludge. 
Code Description (million tons) HazaRIOUI Waste Generated 

28 Chemical Products 2.44 30.8 

29 Petroleum & Coal ProQJcts 2.39 30.0 

25 Furri1ure and Flx1ures 2.30 29.0 

38 lnstrumenla 0.19 2.3 

UMnor.m 0.14 1.8 

All OCher lrwstrtu 0.48 6.1 

Total Orgaric Sefid/Sludge 7.94 100.0 

SOurce: 00·195 (GB1, GB2, GB10) 
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Chart 4.3-5 lndUSII18e GeneraUng the Largest Quamltles of Inorganic Sludge Hazardous Waste 
ln198e:' 

Percentage of Total QuanUty 
SIC Quantity Generated of Inorganic Sludge 

Code Delcr1ptlon (million tons) Hazardous Waste Generated 

34 MetaJ Fabrications 2.70 39.3 

36 Electronics 1.21 17.6 

28 Chemical Products 1.11 16.2 

33 Primary Metals 0.82 11.9 

37 Transportation Equipment 0.24 3.5 

All Other Industries- 0.79 11.5 

Totallnorgmc Sludge 6.87 100.0 

Source: GG-195 (GB1, GB2, GB10) 

Chart 4.3-6 lnduatrla Generating the Largest QuantltiM of Inorganic Solid HazllJ'dc)u. Waste 
In 1988 

Percentage of Total Quantity 
SIC Quantity Generated of InorganiC Solid 

Code Description (million tons) Hazardous Waste Generated 

44 Water Transportation 1.55 41.3 

34 Metal Fabricatlo!W 0.84 22.5 

33 Primary Melala 0.35 9.4 

49 Eleclrlcal, Gas, and SanHaty 0.30 8.0 
Servtc:ea. 

28 Chemc&J Procb:ts 0.22 5.8 

All Olher lndustrtn 0.49 13.0 

Totallnorgank: Soid 3.75 100.0 

Source: GG-195 (GB1, GB2, GB10) 
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Chart 4.3-7 shows the numbers of facilities generating different types of 
hazardous waste based on the physical/chemical characteristics of the waste. 
Over 75 percent of generators, or 9,600 facilities, generated organic liquid 
waste. Although inorganic liquid comprised over 80 percent of the total 
quantity of hazardous waste generated, less than 50 percent of generators 
(5,978 facilities) generated inorganic liquid waste. 

Chan 4.3-7 Number of Generators In 1986 by the Physical/Chemical Characteristics 
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thans 4.3-8 to 4.3-12 show the industries with the largest numbers of 
facilities generating each type of hazardous waste based on the waste's 
physical and chemical characteristics. The chemical products industry 
(SIC 28) had the largest number of facilities generating organic liquid, organic 
solid/sludge, and inorganic solid wastes. The metal fabrications industry 
(SIC 34) had the largest number of facilities generating inorganic liquid and 
inorganic sludge wastes in 1986. 

Chart 4.3-8 Industries with the Largest Numbera of Facilities Generating Organic Uquld Hazardous 
Waste In 1986 

Percentage of Total Generators 
SIC Number of of Organic Liquid 

Code Description Generatora Hazardous Waste 

28 Chemical Products 1,683 17.5 

34 Metal Fabrtcations 1,122 11.7 

36 Electronics 1,027 10.7 

37 Transportation Equipment 735 7.7 

35 Nonelectrical Machinery 602 6.3 

All Other Industries 4,431 46.2 

TotaJ 9,600 100.0 

Source: GG-195 (GB1, GB2) 
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Chan 4..3-9 InduStries with the Largest Numbers ot Facilities Generating Inorganic Uquld Hazantou. 
Wate In 1986-

Percentage ot Total Generat01'8 
SIC Number of of Inorganic Uquld 

Code Description Generators Hazardous Wasta 

34 Metal Fabrications 1,008 16.9 

28 Chemical Products 942 15.8 

36 Electronics 875 14.6 

37 Transponation Equipmem 527 8.8. 

33 Primary Metals 448 7.5 

All Other Industries 4,970 83.1 

Total 5,978 100.0 

Source: GG-195 (GB1, GB2) 

Chait 4.3-10 lndustrlea wtth the Largest Number8 of FaciUtiM Generating Organic Sollci/Siuc:lge 
Hazardous Waste In 1986 

Percentage of Total GenaratOI"' 
SIC Number of of Organic SOIIciiSiudge 

Code Description Gene mora- Hazardoua Wast• 

28 Cherrical ProclJds 939 21.7 

36 Electronics 359 8.3 

34 MetaJ Fabrtcatlons 338 7.8 

37 Transportation Equlpmenl 284 6.8 

35 Nonelectrtcal Machinery 263 6.1 

AU Other Industries 2,138 49.5 

Total 4,319 100.0 

Source: GG-195 (GB1, GB2) 
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Chart 4.3-11 lnclustrl88 wtth the Largest Number~ of Facilities Generating Inorganic Solid Hazardous 
Waste In 1986 

Pe~n~geofT~IGeNmno~ 
SIC Number of of Inorganic Solid 

Code Description Generato~ Hazardous Waste· 

28 ChemiCal Products 639 15.2 

36 Electrorics 508 12.1 

34 Metal Fabrtcatlons 461 11.0 

49 Electrical, Gas, and Sanitary 432 10.3 
Services 

33 Primary Metals 270 6.4 

All Other Industries 1,899 45.1 

Total 4,209 100.0 

Source: GG-195 (GB1, GB2) 

Chart 4.3-12 lndUitriH with the Largest Numberl Of FaciiHiel G.,.,...,g Inorganic Sludge 
HazardOUI Waste In 1988 

Percentage of T~l Generato~ 
SIC Number of of Inorganic Sludge 

Code Description Generatora HazardOUa Waste 

34 Metal Fabl1catlons 639 25.4 

36 ElectroRCI 418 16.6 

33 Prtmary Metals· 263 10.4 

37 Tra11Sp01tadon Equipment 221 8.8 

28 Chemcal Producls 181 7.2 

All Other lndusutes 797 31.6 

Total 2,519 100.0 

Source: GG-195 (GB1, GB2) 
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4.4 HAZARDOUS CHARACTERISTICS 

RCRA regulations classified wastes as hazardous based on four hazard 
characteristics: 

• toxic, 

• ignitable, 

• reactive, and 

• corrosive. 

A single waste can exhibit more than one hazard characteristic. For example, 
certain organic solvents regulated under RCRA arc both toxic and ignitable. 

Chan 4.4-1 shows the quantities of hazardous wastes generated in 1986 
exhibiting each RCRA hazard characteristics. As the chan indicates, the 
largest quantities of hazardous waste arc corrosive and toxic. Over 60 percent 
of hazardous wastes generated were corrosive, toxic, or corrosive and toxic. 
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Chart 4.4-1 Quantity of Hazardous Waste Generated In 1986 by RCRA Hazard Characteristic 
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Chan 4.4-2 shows the numbers of generators by the hazard characteristics of 
their hazardous waste. Over 62 percent of generators generated toxic 
hazardous wastes. Ignitable wastes and wastes that are ignitable and toxic 
were also common, generated by 41 percent and 38 percent of generators, 
respectively. 
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Chan 4.4-2 Number of Hazardous Waste Generators In 1986 by RCRA Hazard Characteristic of 
Wast8e Generated 

Toxic 7,821 

Corrollve, lgnbble, IOIIG 

Re8CIIw, 10111: 

Notes: A sJngle facility may generate more than one type of hazardous waste. Adclng the numbers of 
facilities shown results In multlple counting. 

Numbers next to bars Indicate the oomber of hazardous waste generators. 

Source: GG·186 (GB1) 
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4.5 RCRA WASTE CODES 

The RCRA regulations assign a four-digit code to each type of RCRA 
hazardous waste (40 CFR 261.3). A single hazardous waste can have more 
than one RCRA waste code if, for example, it contains more than one 
hazardous constituent or the waste is both specifically listed as hazardous and 
exhibits a hazard characteristic. Charts 4.5-1 and 4.5-2 show the quantities of 
hazardous waste generated in 1986 by these RCRA waste codes. Chart 4.5-1 
highlights some of the largest categories of RCRA waste codes, including 
0002 ( corrosive) and mixtures of DOOl, 0002, and 0003 (ignitable, 
corr:Jsive, and reactive, respectively). Appendix B defines the RCRA waste 
codes used in the surveys. 
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Chan 4.5-1 Quantlly Of Hazardous Waste Generated In 1986 by RCRA Waste Cod .. 

Unknown 
117.7 million tons 

(15.7%) 

All other mixtur• 
47.7 million tons 

(6.4%) 

All other single codes 
40.8 million tons 

(5.5%) 

Mixtur• with 0001·0003 
211.0 million tons 

(28.2%) 

0001 
1 0.1 million tons 

(1.4%) 

0002 
216.1 million tons 

(28.9%) 

K062 
14.8 million tons 

(2.0%) 

0003 
5.2 million tons 

(0.7%) 

0007 
29.9 milnon tons 

(4.0%) 

0008 

Foo& 
12.8 million tons 

(1.7%) 

Total • 747.4 million tOM 

a See Appendix B for a definition of RCRA waste codes. 

Source: GG-193 (GB10) 
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Chart 4.&-2 Quantity of Hazardous Waste Generated In 1986 by RCRA Waste COde Groups 

10.11ft--j1A11ol 

1:::--~~:-·
7

:· '":-~:-··:---~· -~--~18-::N.:I :::::7: 211L1 ~nlllon- (21-"'1 1 ·······'······ ··· ···••······"•···w····"····'" 117.11ftilonDrwCZ,.~ 
Ulllllioft-IO.:N.> 

17.1 .. --Cll.4'1 
U..0--(7.1'1 

IZ2.1--(1U'llj 

c0.1 --(c0.1'llj 

20.7 -- Cll.rt.l 
~~~EEE!IIll•u.....,- CIO.I'fol 

--FQ20.Faa: FOaRII; ... --- cO. I --(c0.1'llj 
FIIM;FOI 11711111oft-(I.KJ 

0.1 ..... - (0.1'1 
c0.1 --(c0.1'llj 

--........ .....,....,...., __ •.a--co.rto~ 

Ooglfi!D ........ ......... -................... __ 
........ -­....... -...................... __ 

......... ....... _.......,....,.._ ___ 
~ 

10.. 

Notu: SurM of quardlel Md percentages exceed 747.4 million tons and 100 percent, respectively, due to multiple 
c:ountlngatwatee. . 
"'<"' wute cade grau~ · 

• inofgMic pig menta: K002-K008 
• organic chemicals: K009-K011; K013·K030; K083, K085; K093·K096; K1 03-K1 05; K1 1 1 ·K1 1 8; K1 36 = chemicall: K071; K073; K106 

. •: K031·K043; K097-K099 
explosives: KGU-K047 · 

• petrgleum refining: K048-K052 
metals: K061; K062; K069; K100 

• other: all other K-only wastn 
Waw axla listed above.,. defined In Section 261 of RCRA as hazardous wastes. Only wastes listed as of 
1 988 are Included in this chart. 

Source: GG-192 (G81, GB10) 
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SOURCES OF HAZARDOUS WASTE 
GENERATED 

In 1986, 12,478 generaton were "large" quantity generaton (generaton) 
of hazardous waste. This chapter describes these generators, including their 
locations, the industries they represent, their ownership type, and their 
activities tha1 generate hazardous waste. 

5.1 LOCATION OF HAZARDOUS WASTE GENERATORS-

Hazardous waste generation is c:oncentratecl along tbe Gulf of Mexico, the 
Great Lakes, and the East Coast, althougb every region of tbe United 
States bad at least some hazardous waste generation in 1986. Chan ~1-1 
shows the quantity of hazardous waste generated in each EPA region in 1986. 
Regions V and VI generated the largest quantities of hazardous w~~ 
generating 146 million tons and 147.5 million tons, respectively. Other regions 
genenuing large quantities of hazardous waste include Region n (122.3 million 
tons) and Region m (121.9 million tons). 

Clan S.1-2 shows the number of bazan:lous wute generators in each region 
in 1986. Region V had the largest concentration of generators with 
2,11:1 genemors, or over 20 percent of the tolal number of generators. 
Regions IV and IX had the next 1argesl number of generators, each having 
about 14 percent of the total number of generators. 

Cwu 5.1-3 to S.1-6 show the quantity of hazardous wute generated an4 the 
number of hazardous waste generuon for each swe in 1986. Texas generated 
the largest quantity of hazardous was~ generating 106.19 million tons or over 
14 percent of the total quantity generased. California bad the largest number 
of hazardous waste generarors, with 1,672 generators or over 13 percent of the 
national total. 



Chart 5.1·1 Quantity of Hazardous Waste Generated per EPA Region In 1986 (In million tons) 

Tolal quanlily generaled- 747.4 million tons 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lncbtes Hawaii and Guam 
Region X irdJdes Alaska 

Percentages in parenlheses indicate the 
percentage ol aU hazardous waste generated 
that was generated in the region indicated. 

Source: GG-184 (GA27) 

Region VI 
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(16.4%) 

42.6 
(5.7%) 
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Chart 5.1-2 Number ol Hazardous Waste Generators per EPA Region In 1988 

Total· 12,478 generators 

Note: Region II Includes Puerto Rico 
and the Virgin Islands 

Region IX IncUdes Hawaii and Guam 
Region X Includes Alaska 

Percenlages In parentheses Indicate the percentage 
of al hazardous waste generators that are located In 
the region indicated. 

Source: GG-184 (GA2, GAS, GA2.7, GBtO) 
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Chan 5.1·3 Quantity of Hazardous waste Generated by State In 1988 
Quantity Generatad Percantage of Slate 

Slate million tons Total Quant Rank 
Alabama 9.10 1.2 18 
Alaska <0.01• <0.11:1 51 
Arizona 6.69 0.9 22 
Arkansas 0.96 0.1 41 
California 41.56 5.6 4 

'Coloni,kf•'·.:o· :.::;:: .. ::•''::~i~::·:,:;:,: ... ·.·::: ';::.;.,,:. Q;~f(::::·'::::.:··.·,:.•• ::<:'36:0<:.' . 

. ·: 5J~,u~~:: .)!\ ••··:. i ... · .. •.;:·:· . .-:· : ' ' ~.·.~1t •. :.::.:.:.·':·.··.:.:.·.· .. · ::: :::: ., :I:/ ,,, .:.: 0:. ·~o.t:~b:··.:•·!·i····.: .. : ... ·· .. •· .. : ..... ·.·.::.: ..... · ... '.:· .. :··:·:·.··· .. •·.· .. ··:·;···.·.·.·.: .. :·.:.·: . ::: ':'( ::i·.:.~2e, .. :;.·::··.:·:······ .•.. : ... • •..•.. :·:.··.···.:·:·;· \.:·:'·:····· 
··•·. Aorida .:.:.> • .. io: ;.: :} :: .; \.. ' :_: .. "' ·::-::. : t.!::,::;: .:0 >'' . • . t :•· ..;:::::·;;;:, •;: 
.. Georgi8 16.62 2.2......... 14 

Guam 0.00 0.0 53 
Hawaii 0.04 <0.11:1 46 
Idaho 1.78 0.2 37 
Illinois 28.34 3.8 1 1 

. ' lridiana: • ':' 16.55: ' >' 2.0 ..... 2·:.· •. :· .. ·:. . 5 ,. 
· . IOwa . .. . 2.42.' ~ :: ~.: · 

·.·Kansas:.,...:.:·,.··:·· ·: ... ·.:.·.·: .. ··:·. ·.···.:· .. :.
1
4
9 

•. ·
22
oo·•·.·.·.·.·:.' ... ·· ... : . o~s. ··· . ... . . . 28·· ·<·:: 

Ken~uc:k)';; ,' .·· ' . .. ',' . . 2;6; '::0:< ; ··.173 .. ·.:: ...• ·.: .. · ...•. · .. ·'·.·:···.·· .. 
. LDuasianao.':·.:::. · · · .. : ... ···. ·36~19·:..· .. > •· ..... ::: ..... · .. : .;4.8 •. :.: ............... : ... · ........... . 
Maine ·· 13.38 1.8 17 
Maryland 5.76 0.8 23 
Massachusetts 5.61 0.8 24 
Michigan 62.99 8.4 3 
Minnesota 2.90 0.4 32 

.. MrSailsippi ·..... ::·. · · :ft .. :,:: ... ·.•··.:< .... •:.•.•.: ...•. ·.:·_.'.'. ·· :z" .. ~!! .. :.:.:.·::.:· .•. :: .... ·:.:.:.:.:.·.::.·'.· .. : .. ·.:.·.:.'.·.i.·:;:·.:· .. J ..•. > .. ·.·.·.· .. ··.:.·.·.:.:·.:.·.·.i.:.'.. o.1.
8o- ... :.:~.::;;:·. ·:·. :.: .. '' .... : · · .;:0'::. :: :.· ... : • .. : •...... !'9:.· •··'·;···: .. :, ....•. ' .. ·.:.·.:·· .. :.: ·=:·.:':> .. ::':(: ' .1 ... ....... ·, ~ ')(·:·) ' 

' ;, :=:··::, •.. •:.:.:; .• :: •. ::.::;_::!.:·.:::::.,~ •. ·;:· .•. :.:: •• : ..•••.• :.:!'' .::::.·:.·:····:·:·::·;:,:::;J••:·~!:~·~!::••:.::t:•;·•::::::::1.i!~!;:::.::_:·.:.:i~·;;!.::'t::~1~:~i;!:l;.;~~i;i/:~:.\ ... i···::·::··· :· : •• ;;.::•::~······.;:·····: .;:::•:·.::.i.:.:·.·.····· .. 
New Hampshire 4.48 0.8 26 
New Jersey 87.36 1 1. 7 2 
New Mexico 1 .07 0.1 40 
New Yortc 33.60 4.5 9 
North Carolina 2.13 0.3 35 

5-'i~:-: .. :,·; ·:;_;: >,,,, ,iifP~:~~l01~1l!f~~~~~l~iC ::J;' : ; 1:-· •. -· . , 
~:·: .••... :.:···.: .... : .... : .. ::.:::: •... •:.,:.::::··:.:,_.;:~~rr:,::._:.:. •·.;: ... :-":c:.::t.-~_-.;~:·~m;~:;·~~':.·:.o:.·:·.'::::·:::; .••.:.:•. :.:·::·:· ··':·.:·;:::.•··•·· ................ · 

. Pu8rto Rico. . .· .. -. 1.30 0.2 . 38 . :.-.··· --

Rhode Island 4. 72 0.8 25 
South Carotina 8.98 0.9 20 
South Dakota 0.03 <0.1 1:1 48 
Tennessee 28.33 3.8 12 

s.~:.· :,~~.~~---· 
1:?:f·· .· .....• -.. ~ 1~~/. i.··. 

Virginia .. : •. :·w~··'"':·.'~ .•. : .. : •. , •.. · -41.07 ... ·..... ..5.5:\:Li(: .. :.,;;.;;••· s: 
Washington 3.33 0.4 ·· 30 · · 
West Virginia 34.80 4. 7 8 
WISCOnSin 3.81 0.5 29 

0.01 <0. 1 II 50 
747.39 100.0 

-Leu than 1 0,000 tons ol hazardous waste were generated In these s1ates In 1988. 
bLess than 0.1 percent of the total quantity ol hazardous waste generated in 1986 was generated in these statn. 
Source: GG-184 (GA2n 
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Chan 5.1-4 Quant1ty Of Hazan:IOUS Waste Generated by Stat8 In 1986, In Descending Ordef 

New Jersey 
Michigan 
California 

.. Alaska 
District of Columtia 
Guam 

-usa than 10,000 tons of hazardoua wute were genereed In IMM 1tatn In 198&. 
bt.na than 0.1 pen:ert of 1M total qunty of hazardoul WUie generlied In 1888 was ;e.,.,... In theM ttal8L 
Source: GG-1 U (GA27) 
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Chan 5.1-5 Number of Hazardous Wasta Generators by State In 1986 
Number of Percentage of State 

Sta Generator• Total N m Rank 

12.478 100.0 

Source: GG-184 (GA2, GAS, GA27, G810) 
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Chart 5.1.. N~Of HazardOUS Waste Generatcn by State In 1988,1n DescendinG Ordef: 

NawJersey 
Texas 
Pennsylvania 
llllrl()~,' 

Source: GG-1&1 (GA2. GAS, ~7. GB10) 

::_: . 

. :::-· .. 
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5.2 INDUSTRIES- GENERATING HAZARDOUS WASTE 

Chan 5.2-1 shows the five indusaies (based on two-digit SIC codes) that 
generated the largest quantities of hazardous waste in 1986. The chemical 
products industry (SIC 28) generated 383 million tons of hazardous 
waste, over half or all hazardous waste generated in the U.S. in 1986. The 
other industries in Chart 5.2-1 (electronics, petroleum and coal products, 
primary metals, and ttansportation equipment) each generated between 7 and 
9 percent of the total quantity of hazardous waste. 

Chart 5.2·1 Largest General Industries by the Quantity of Hazardous Wasta Generated 

383 

SIC29 

SIC37 T~Eq!Jpm.,.. 

Note: Nunmers following bars lncicata the quantity of hazardous waste generated In million tons. 

Source: GG·190 (GA6, GA27) 

Charts 5.2-2 to 5.2-11 provide greater deuil on the quantities of hazardous 
waste generated by the five largest industries. Chans 5.2-2, 5.2-4, 5.2-6, 
5.2-8, and 5.2-10 show the specifiC indusuies (defined by four-digit SIC code) 
generating the largest quantities of hazardous waste in each of the top five 
general industties (two-digit SIC codes) specified in Chan 5.2-1. These charts 
provide more specific infonnation on the types of activities that generate 
hazardous waste. 
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- Chans 5.2-3, 5.2·5, 5.2· 7, 5.2-9, and 5.2-11 indicate the typeS of hazardous 
waste generated by the top five industties from Chan 5.2·1. The charts 
classify hazardous wastes based on their physical (i.e., liquid. solid. or sludge} 
and chemical (i.e., organic or inorganic) characteristics. For each of the top 
five industries, inorganic liquid waste was the largest quantity of hazardous 
waste generated. 

Chan 5.2·2 Mast Common Specific lndustrtes In the Chemical Products Industry (SIC 28) by the 
QuantHy of Hazardous Wasta Ganarataclln 1986 (by 4-Diglt SIC) 

Percentage of 
QuantHy Total Quantity Number 

Generated for Industry of 
SIC Description (million tons) (SIC 28) Generators · 

2869 Organic Chemical 160.55 41.9 266 

2821 Plastics and Resins 69.99 18.3 258 

2892 Explosives 28.08 7.3 24 

2865 Cyc&c Crudes 27.98 7.3 63 

2812 Alkalies and Chlorine CherncaJ Products 18.80 4.9 37-

All Other Chemical Products lndustrtes 77.99 20.3 1,485 

Total Chenical Products lncllstry 383.39 100.0 2,133 

Source: GG-190 (GAS, GA27) 

Chan 5.2-3 Quamlty of HazarciOUI Wasta Generated by the Chemical ProciUCta InduStry (SIC 28) In 
1988 by PhyslcaiiChemlcal CharactartatiC8 

PhyiiC8UChemlcal CharactiMtlc 

Inorganic Uquid 

Orgaric Uquld 

Orgaric SolidiSlJdg& 

Unknown 

Inorganic S~ 

Inorganic Solid 

Othe..-

Total ChenicaJ Procb:ts lncklstry 

alncludes nixtures and gases. 
Source: GG-195 (GB1, GB2, GB10) 

Quantity Genel'lllecl 
(miUion tona) 

294.03 

78.48 
2.44 

2.31 

1.11 

0.22 

0.01 

383.39 

Percentage of Total Quantity 
forSIC28 

76.7 

20.5 

0.6 

0.8 
0.3 

0.1 

<0.1 

100.0 
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Chan 5.2-4 MoM Common Specific Industries In the Electronics Industry (SIC 36) by the Quantity of 
HazardaU8 Waste Generated In 1986 (by 4-Digb SIC) 

Percentage o1 
Quantity Total Quantity Number 

Generated for Industry of 
SIC Dascrtptlon {million ton•) {SIC 38) Generators 

3674 Semiconduc:lors 34.20 50.2 168 

3679 Electronic Components 12.49 18.3 263 

3639: Household Appliances- 4.23 6.2 11 

3672 TV Pictures Tubes 2.73 4.0 10 

3661 Telephone Apparatus 2.23 3.3 34 

All Other Electroni:c Industries 12.25 18.0 715 

Total Elec:lronics Industry 68.13 100.0 1,201 

Source: GG-190 (GAG, GA27) 

Chan 5.2-5 Quantity o1 HazardOUI Wute Generated by the Electranlellndultry (SIC 38) In 1986 by 
PhylleaUChemlcal CharacterlltiC8 

Phptcauc:t.'nlcal Characterlltlc 

InorganiC Uquld 

lnorgaric SkJdge 

Orgaric Liquid 

Inorganic SoDd 

Unknown 

Organic Sold/S~-

Othe,.a 

Total Electronics lra.try 

8 1ncludes nixtures and gases. 
Source: GG-195 (GB1, GB2. GB10) 

Quantity Generated Percentage o1 Total Quantity 
(million t0118) tor SIC38 

67.88 99.8 

1.21 1.8 

0.49 0.7 

0.06 0.1 

0.03 0.1 

0.01 <0.1 

0.01 <0.1 

68.13 100.0 
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Chan 5.2-6 Moe& Common Specific lndustrt• In the Peti"Dieum and CoaJ lndu.try (SIC 29) by the. 
QuantJiy or Hazardous Waste Generated In 1986 (by 4-Diglt SIC) · 

Percentage of 
Quantity Total Quantity Number 

Generated for Industry or 
SIC Description (million tons) (SIC 29) Generators 

2911 Petroleum Refining 65.18 98.0 203 

2999 Petroleum and Coal Products 1.25 1.9 30 

2992 Lubrica11ng Oils and Greases 0.10 0.2 24 

All Olher Petroleum and Coal Industries 0.01 <0.1 4 

Total Petroleum and Coal Industry 66.54 100.0 261 

Source: GG-190 (GAS, GA27) 

Chan 5.2·7 Quantity of Hazardous Waste Generated by the Petroleum and CO&IInclustry (SIC 29) In 
1988 by PhyslcaUChlmlcal cnaracterlstlca 

PhyslcaUChemlcal Characteristic 

Inorganic Liquid 

Organic Sold/Sludge 

Organic Uquld 

Other& 

Inorganic Sludge 

Inorganic Solid 

Ul1mown 

Total Petroleum and Coal Industry 

8 1ncludes nixturas and gases. 
Source: GG-195 (G81, GB2, GB10) 

Quantity Generated 
(million toM); 

62.09 

2.39 

1.05 

0.14 

0.13 

0.09 

0.05 

66.54 

Percentage of Total Quantity 
forSIC29 

93.3 

3.8 

1.8 

0.2 

0.2 

0.1 

0.1 

100.0 
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Chart 5.2.. Mo8l eorilinon Specific Industries In the Primary Metals Industry (SIC 33) by the Quantity 
at ttaardoua Waste Generated In 1986 (by 4-Diglt SIC) 

Percentage af 
auamlty Total auamtty Number 

Generated far Industry at 
SIC Description (million toni) (SIC 33) Generators 

3312 Blast Furnaces and Steel Mills 30.46 53.2 107 

3321 Gray Iron Faundrtes 5.78 10.1 66 

3361 Aluminum Foundries 5.44 9.5 5 

3315 Steel Wire 3.04 5.3 57 

3317 Steel Pipe and Tubes 2.20 3.8 48 

All Other Prtmary Metal Industries 10.35 18.1 448 

Total Primary MetaJ Industries 57.27 100.0 731 

Source: GG-190 (GA6, GA27) 

Chart 5.2-9 Quantity of Hazardoue Waete Generated by the Primary Metale Industry (SIC 33) In 1988-
by Physical/Chemical Charactertetlce 

Phyelcai/Chemlcal Characteristic 

Inorganic UqWd 

Url<nown 

Inorganic SkJclge 

Inorganic Solid 

Orgaric liquid 

Organic SoldiSUdge-

Othe,. 
TotaJ PrirnatY MetaJe 111Ckary 

8 1ncludes mixtures and gases. 
Source: GG-195 (G81, GB2, GB10) 

auamtty Generated Percentage of Total ouamlty 
(million toni) torSIC33 

52.67 92.0 

0.95 1.7 

0.82 1.4 

0.35 0.6 

0.03 0.1 

0.02 <0.1 

<0.01 <0.1 

57.27 100.0 
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Chan 5.2·10 MoM Common SpecHic Industries In the Transportation Equipment Industry (SIC 37) by 
the Quantity of Hazardous Wasta Generated In 1986 (by 4-Diglt SIC) 

Percentage Of 
Quantity Total Quantity Number 

Generated for Industry of 
SIC Description (million tons) (SIC 37) Generators 

3721 ,Ajrcratt 15.31 30.0 62 

3711 Motor Vehicle Bodies 12.79 25.0 98 

3714 Motor Vehicle Parts 9.92 19.4 256 

3724 ,Ajrcraf1 Parts 5.49 10.7 52 
All Other Transportation Equipment 7.57 14.9 320 
lndustiles 

Total Transportation Equipment Industry 51.08 100.0 788 

Source: GG-190 (GAS, GA27) 

Chan 5.2·11 Quantity of Hazardous Wasta Generated by the Transponatlon Equipment Industry 
(SIC 37) In 1988 by PhyslcaiiChamlcal Charactarlatlca 

Physical/Chemical Charactertstlc 

Inorganic Uquid 

Unknown 

Orgaric Liquid 

lnorgaric Sludge 

Inorganic Solid 

Organic Solid/Sludge 

Other8 

Total Transportation Equipment 
Industry 

•Includes nixtures and gases. 
Source: GG-195 (GB1, GB2, GB10) 

Quantity Generated 
(million tons) 

42.85 

1.81 

0.64 

0.24 

0.07 

0.03 

0.01 

51.08 

Percentage of Total Quantity 
lor SIC 37 

83.9 

3.5 

1.3 

0.5 

0.1 

0.1 

<0.1 

100.0 
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Chan 5.2-12 indicates the industries with the largest numbers of hazardous 
;.,~~waste generators in 1986. The chemical products industry (SIC 28), whicb 

generated the largest quantity of hazardous waste in 1986 (see Chart 5.2-1) 
also had the largest number of hazardous waste generators. Although the 
chemical products industry generated over half of all hazardous waste, it 
included only 17 percent of all generators. Other industries with large 
numbers of generators include the metal fabrications (SIC 34) and electronics 
(SIC 36) industries, with 14 percent and 10 percent of all hazardous waste 
generators, respectively. 

Chan 5.2·12 Largest General Industries by the Num!Hr ot HazardOUI Wasta Generators In 1988 

SIC 28 Chemcal Produd8 

SIC 34 MWII Fllbrlcatlona 

SIC 38 Electronlca 

SIC 37 T...,~ Equlpnwnt 

SIC 33 Prlnwy M_.. 

SIC 35 Noneleccrtcal Medllnery 

SIC G Elec:trtcal, Ga, lnd 
Sanltlry SeMca 

Note: Nurreera following barllnclcata nunmer of hazardous waste generators. 

Source: 00·190 (GA8k 
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Chans 5.2-13, 5.2-15, 5.2-17, 5.2-19, and 5.2-21 provide additional 
information on industries with the largest numbers of hazardous waste 
generators. For each of the top five general industries (defined by two-digit 
SIC codes) from Chan 5.2-12, the specific industries (four-digit SIC codes) 
with the largest numbers of generators are shown. 

Charts 5.2-14, 5.2-16, 5.2-18, and 5.2-20 indicate the types of hazardous 
waste generated by the top five industries from Chan 5.2-12. The charts 
classify hazardous wastes based on their physical (i.e., liquid, solid. or sludge) 
and chemical (i.e., organic or inorganic) characteristics. For the chemical 
products, metal fabrications, electronics, and ttansponation equipment 
industries. organic liquid waste was generated by the largest number of 
facilities. Inorganic liquid was generated by the largest number of facilities in 
the primary metals industry. 



64 1986 HartvrttJUS Waste Generation and Manaaement 

Chart 5.2·13 Moat. Common. SpecifiC Industries In the Chemical Products Industry (SIC 28) by the 
Numlaelot Hazardous Waste Generators In 1986 (by •olglt SIC) 

Percentage of 
Number Total Generators Quantity 

Of for Industry Managed 
SIC Description Generatoi'S (SIC28) (million tons) 

2851 Paints 441 20.7 0.49 

2869 Industrial Organic ChemicalS 266 12.5 160.55 

2821 Plastics and Resins 258 12.1 69.99 

2899 Chemical Preparations 168 7.9 1.04 

2893 Printing Ink 131 6.1 0.01 

All Other Chemical Products Industries 869 40.7 151.31 

Total Chemical Products Industry 2,133 100.0 383.39 

Source: GG-190 (GA6, GA27) 

Chart 5.2·14 Number of FacllltiM In the ChemiCal Producta lndultry (SIC 28) Generating Hazardous 
Waste In 1986 by PhyllcaiJChamlcaJ CharacteriStic. 

Number Percentage of Total 
PhyalcaJJChemlcal CharacteristiC of Genaratoi'S Ganeratort for SIC 28 

Orgaric Uquid 1,683 78.9 

lnorgaric L4lld 942 44.2 

Orgalic SoldiSkJdge 939 44.0 

lnorgaric SOlid 639 30.0 

Unknown 235 11.0 

lnorgaric Slu.- 181 8.5 

Other8 62 2.9 

8 1ndudes mixtures and gases. 
Note: A single fadlty can generate more than one type of hazardous wastes. Therefore, adding the 

rumbers of generatoll results In multiple counting. 
Source: GG-195 (G81, GB2, GB10) 
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Chart 5.2·15 Mo8t COmmon SpecHic lndusu'lesln the Metal Fabrication Industry (SIC 34) by the 
Number of Hazardous Waste Generators In 1986 (by 4-Diglt SIC) · 

Percentage of 
Number Total Generatora Quantity 

of tor Industry Managed 
SIC Description Generators (SIC34) (million tons) 

3471 Plating and Polishing 427 25.2 14.72 

3499 Fabricated Metal Products 139 8.2 1.67 

3479 Metal Coating 138 8.1 4.83 
3451 Screw Machine Products 114 6.7 0.27 

All Other Metal Fabrication Industries 878 51.8 26.48 

Total Metal Fabrication Industry 1,696 100.0 47.97 

Source: GG-190 (GA6, GA27) 

Chart 5.2•18 Number of Facllltln In the Metal Fabrications Industry (SIC 34) Generating Hazardous 
Wate In 1986 by Physical/Chemical Characteristic. 

Number Percentage of Total 
Physical/Chemical Characteristic of Generators Generators for SIC 34 

Organic Uquld 1,122 68.2 

Inorganic Uquld 1,008 59.4 

Inorganic Sludge 639 37.7 

Inorganic SoDd 461 27.2 

Orgaric SoDd/Siudge 338 19.9 

Unknown 137 8.1 

Othe,. 9 0.5 

8 1ncludes miXIUret and gases. 
Note: A single tadlty can generate more than one type of hazardous wastes. Therefore, adding the 

numbers of generators results in muhiple counting. 
Source: GG-195 {GB1, GB2, GB10) 
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Chart 5.2·17 Mo81 COmmon SpecHic lnduatrln In the Electronics Industry (SIC 36) by the Number of 
Hazardoua Wasta Generators In 1986 (by 4-Diglt SIC~ . · 

Percentage of 
Number Total Genaratora Quantity 

Of tor Industry Mana gad 
SIC Deacrlptlon Generatora (SIC38) (million tona) 

3679 Electronic Components 263 21.9 12.49 

3674 Seniconductors 168 14.0 34.20 

3629 Electrical Industrial Apparatus 90 7.5 0.16 

3662 Radio and TV Equipment 66 5.5 1.40 

3621 Motors and Generators 54 4.5 0.49 

All Other Electronics Industries 560 46.6 19.39 

Total Electronics Industry 1,201 100.0 68.13 

Source: GG-190 (GA6, GA27) 

Chart 5.2·18 Number of Facllltln In the Electrona Industry (SIC 38) Generating Hazllrdoua Waste In 
1986 by PhyalcaUChemlcal Characterlstlca 

Number PtrCintage of Total 
Phyaleai/Chemlcal CharacteristiC of Generatora Generatora for SIC 38 

Organic Liquid 1,027 85.5 
InorganiC Uquld 875 72.9 
lnorgarie Solid 508 42.3-

lnorgaric Skldge 418 34.8 

Organic Sold/Sludge 359 29.9 

Urlcnown 122 10.2 

Othera 34 2.8 

•1nduclet mX!urll and gasn.. 
Note: A slngle fadlty can generate more than one type of hazardous wastes. Therel018, adding the 

numbers of generators results In nJillple counting. 
Source: GG-195 (GB1, GB2 GB10) 
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Chan 5.2·19 Most-Common Specific Industries In 1._ Transportation Equipment Industry (SIC 37) by 
the Number of Hazardous Waste Generators In 1986 (by 4-Diglt SIC) 

Percemage of 
Number Total Generators Quantity 

of for Industry Managed 
$1C Description Generators (SIC 37) (million tons) 

3714 Motor Vehide Parts 256 32.5 9.92 

3728 Aircraft Equipment 124 15.7 1.74 

3711 Motor Vehide Bodies 98 12.4 12.79 

3721 Aircraft 62 7.9 15.31 

3724 Aircraft Parts 52 6.6 0.00 

All Other Transportation Equipment 196 24.9 11.32 
Industries 

Total Transportation Equipment 788 100.0 51.08 
Industry 

Source: GG-190 (GAS, GA27) 

Chan 5.2·20 Number or FaciiHial In the Transportation Equipment Industry (SIC 37) Generating 
Hazardous Waste In 1986 by PhyslcaUChemlcal Characteristics 

Number Percentage of Total 
PhyslcaUChamlcal Characteristic of Generatorw Generators for SIC 37 

Organic Uquld 735 93.3 

lnorgaric Uquid 527 66.9 

Organic Sold/Sludge 284 36.0 

lnorgaric Solid 267 33.9 

lnorgaric Skldge 221 28.0 

Unknown 79 10.0 

Other8 11 1.4 

8 1ndudes nixtures and gases. 
Note: A single fadity can generate more than one type of hazardous wastes. Therefore, adding the 

numbers of generators results in multiple counting. 
Source: GG-195 (GB1, GB2, GB10) 
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Chart 5.2·21 Most COmmon SpecifiC lndustrlea In the Primary Metals Industry (SIC 33) by ti'Mt: 
Numa..ot HazardoU8 Wasta Generators In 1986 (by 4-Diglt SIC) 

Percentage of 
Number Total Generatora Quantity 

of for Industry Managed 
SIC Descrtptlon Genaratora (SIC 33) (million tons) 

3312 Blast Furnace and Steel Mills 107 14.6 30.48 

3321 Gray Iron Foundries 66 9.0 5.78 

3399 Primary Metal Products 62 8.5 1.62 

3341 Secondary Nonferrous Metals 60 8.2 0.93 

3315 Steel Wire 57 7.8 3.04 

All Other Primary Metals Industries 379 51.9 15.44 

Total Primary Metal Industry 731 100.0 57.27 

Source~ GG-190 (GAS, GA27) 

Chan 5.2·22 Number of FecllltiM In tha Prtrnary ........ Industry (SIC 33) Generating Hazardoua 
Waataln 1988 by PhyslcaUCnemlcal CIW'aetarlattca 

Number Percentage ot Total 
PhyslcaUChernlcal Charactarlallc- of Ganaratora Generators tor SIC 33 

lnorgaric Uquld 448 61.3 

Orgaric Liquid 378 51.7 

Jnorgaric Solid 270 36.9 

lnorgaric Sludge 283 36.0 

Organic Sold/Sludge 138 18.8 

Uli<nown 71 9.7 

Othera 5 0.7 

8 1ncludes ni.xtures and gasas. 
Note: A Single fadlly can generate more than one type of hazardous wastn. Therefore, adding the 

numbers of generators rasulsln multiple counting. 
Source: GG-195 (G81, GB2, GB10) 
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5.3 OWNERSHIP TYPE 

Over 93 percent (11,662) of the generators of hazardous waste in 1986 
were privately owned companies. These facilities generated 693.5 million 
tons of hazardous waste in 1986, 93 percent of aU hazardous waste 
generated. Federally owned facilities was the the next most common type 
of generator. Over 300 federally owned facilities (2.6 percent of 
generators) generated 47 million tons of hazardous waste in 1986, or 
6.3 percent of all hazardous waste. Chans 5.3-1 and 5.3-2 present these 
findings. 

Chan 5.3-1 Quamlty of Hazardous Waste Generated In 1986 by Ownership Type 

Private 693.5 

Federal 

Local 

Unknown 

State 1.8 

250fo 50% 75% 

Note: Nu!Tbera following bars Indicate quantity of hazardous waste generated In millon tons. 

SOurce: GG-188 (GAS, GA27) 

1000fo 
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Chan 5.3-2 Number ot HazardOue Waste Generators In 1986 by OWnership Type: 

Pr1vate 

Unknown 

Federal 

State 

Local 

Note: Nurmers followtng bars Indicate nurmer of hazardous waste generators. 
Source: 00-188 (GAS) 

11,662 

100% 
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5.4 ACTIVmES GENERATING HAZARDOUS WASTE 

Activities generating hazardous waste can be grouped as primary or secondary 
and as routine or nonroutine. Primary sources of hazardous waste include all 
production-related activities at a facility. Secondary sources are waste 
management activities (e.g., ash generated from incineration of hazardous 
waste). Routine sources are activities that occur regularly as part of business 
activity, including waste from process operations and routine cleaning and 
maintenance activities. Non-routine sources are activities that occur 
sporadically, such as a the closure of a tank or the discontinuation of a 
production line. 

Chan 5.4-1 sons the quantity of hazardous waste generated by the type of 
activity that generated the waste. Over 70 percent of all hazardous waste 
(528.8 million tons) was generated through primary/routine activities. 
Chans 5.4-2 to 5.4-6 show the most common waste-generating activities (by 
the quantity of hazardous waste generated) for each category of wastes in 
Chan5.4-1. 

Chan 5.4-1 Quantity of Hazardous Waste Generated In 1986 by the Activity Generating the Waste 
(million tons) 

Waste Source 
category Routine Non-Routine Unknown Total 

Primary 528.8 11.1 0.0 539.9 

Secondary 126.7 5.2 0.0 131.9 

Unknown 0.0 4.1 71.5 75.6 

Total 655.5 20.4 71.5 747.4 

Note: Primary sources of hazardous waste are production-related activities. Secondary sources are waste 
management activities. Routine sources are activities that oca.Jr regularly as part of business activity. 
Non-routine sources are adivities that occur sporaclcally (e.g., spillS, closure ot a tank, etc.). 

Source: GG-187 (GB4, GB10) 
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Chart 5.4-2 Mo8t Common Sourcee of Primary/Routine' HazardOU8 Waste Generation by Quantity 
GeMI'IIIMIIn 1988 

Other Production Processes 

Electroplating 

Hydrogenation 

Distillation and Fractionation 

NHration 

Pickling 

Spray Rinsing 

Other 

0% 

168.1 

25o/o 50% 75% 100% 

Note: Bars show the percentage of the total quantity of hazardous waste from primary/routine sources th~ 
was generated by the type Of source Indicated. Nunmers following bars Indicate quanllty of hazardous 
waste generated in mlllon tons. 

8 Primary/routlne sources of hazardous waste are productiOn-related ac:IMtln that occur ,.larty u pan of 
business activity. 

source: GG-187 (GB4, GB10) 
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Chan 5.4-3 Mo8t Common Sources of Secondary/Routln .. Hazardous Waste Generation by the 
Quantity Generated In 1986 

Wastewater Treatment 78.5 

Incineration 

Quench CooUng 

Regenerating 

Other 

75% 100% 

Note: Bars show the percentage of the total quantity of hazardous wasta from secondary/routine sources 
tha1 was generated by the type of source indicated. Numbers following bars indiCate quantity of. 
hazardous wasta generated In million tons. 

8Sacondarytroutlna sources of hazardous wasta are wasta management activtUas tha1 occur routinely as pan 
of business activity. 

Source: GG-187 (GB4, GB10) 
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Chan 5.....,.. Mo8l common Sources ot Prlmary/No~Routl,.a Hazardous Waste Generation-by the 
Q~·Genera1eclln 1988 

Clean OUt of Production 10.9 

Discarding of Off-Spec Material 0.2 

Discarding of Out-of-Date Material <0. 1 

0% 25% 50% 75% 100% 

Note: Bars show the percentage of the totaJ quantity of hazardous waste from primary/non-routine sourcea.­
that was generated by the type of source Indicated. Numbers following bars indicate quantity of 
hazardous waste generated In miUion tons. 

8 Pr1mary/non-rautine sources ol hazardous waste are produdlon-related acUvitles that oca.~r sporadically 
(e.g., accidentaJ or one-Urne adlvitles). 

Source: GG-187 (GB4, GB10) 
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Chan 5.4-5 Molt Common Sources of Seconclary/Non-Routln .. Hazardous Waste GeneratiO,-. by the 
Quantity Generated In 1986 

Clean-up Spill Residues 2.6 

Other Remedial Action 

Closure of Surface Impoundments 

0% 25% 50% 75o/o 100% 

Note: Bars show the percentage of the total quantity of hazardous waste from secondary/non-routine ·· 
sources that was generated by the type of source Indicated. Numbers following bars indicate quantity 
of hazardous waste generated In million tons. 

8 Secondary/non-routlne sources of hazardous.waste are waste management activities for wastes that OCaJr 
sporadically (e.g., from ac::cldental or one-time_aetlvitles). · 

Source: GG-187 (GB4, GB10) 
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Chan 5.4-& Most common Unknown Sources of Non-Routll'lell Hazardoua Waste Generation by the 
Quantity Generated In 1986 -

Accidental Spills 2.1 

Other Clean OUt or Closure 

Other One-Tlme Activities 

0% 25o/o 50% 75% 100o/o 

Note: Bars show the percentage of the total quantity of hazardous waste from unknowi'Vnon-routlne sources 
that was generated by the type of source indicated. Numbers following bars indicate quantity of · 
hazardous waste generated In million tens. 

8Unknownlnon-routlne sources of hazardous wasta are activities that occur sporadically and cannot be 
categorized as prtmary (production-related) or secondary (waste management). 

Source: GG-18! (GB4, GB10) 
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Chan 5.4-7 shows the number of generators by the source of the hazardous 
waste they generated: primary or secondary and routine or non-routine. Over 
80 percent or generators (10,221 facilities) generated hazardous waste 
from primary/routine sources. Chans 5.4-8 to 5.4-12 show the waste 
generating activities conducted by the largest numbers of generators for each 
category of generators in Chart 5.4-7. 

Chan 5.4-7 Number of Generators In 1986 by the source of their Hazardous Waste 

Waste Source 
category Routine Non-Routine Unknown 

Primary 10,221 3,842 0 

Secondary 2,983 1,548 0 

Unknown 0 1,993 2,191 

Notes: Prtmary sources of hazardous waste are production-related activities. Secondary sources are waste 
management activities. Routine sources are activities that occur regularly as part of business activity. 
Non-routine sources are activities that occur sporadically (e.g., spills, closure of a tank, etc.). 
A single fadlity can generate hazardous waste from more than orie source. Adding the nurrbers 
resuns In multiple counting. 

Source: GG-187 (GB4) 
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CIW1 5.4-8 Mo• Cominon Sources ot Prlmary/RoutlneA Hazardous Waste Generation by the Number 
ot G.,.ratora par source In 1986 

Other Production Processes 2,440 

Sur1ace Coating 2,425 

Vapor Degreasing 

Other CleanlnwDegreasing 

Dip Rinsing 

Electroplating 

Stripping 

25,.. 50% 75% 100% 

Notes: Bars show the percentage of d fac:iltles generating hazardous waste from primary/routine sources . 
that had the type of source Indicated. Nunmel'l following barllndtate number of generatol'l. 

A single fadlty can generate hazardous waste from more than one source. Adding the nurmers 
results In multiple counting. · 

•Prtmary/routlne sources of hazardous waste are produdiorwelated adlvitles that occur regularly as pan of 
business actMty. 

Source: GG-187 (G84) 
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Chan 5.4-9 Most common Sources of Secondary/Routln .. Hazardous Waste Generation by the 
Nwnber of Generators per source In 1986 · 

Wastewater Treatment 1,631 

Other Pollution ControVTreatment 

FiHeringJScreening 

Dewatering 

0% 25% 50% 75% 100% 

Notes: Bars show the percentage of all fadUties generating hazardous waste from secondary/routine sources 
that had the type of source indicated. Nunilers following bars Indicate number of generators. 

A Single fadlity can generate hazardous waste from more than one source. Adding the nunilers 
resuns In rnuHiple counting. 

asecondary/routine sources of hazardous waste are waste management activities that oca.~r routinely as part 
of business activity. 

Source: GG-187 (GB4) 
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Chan 5~10 Moll common sources ot Prlmary/Non-Rout&nea Hazardous waste Generation by the­
Number of Generators per Source In 1986 

Clean Out of Produdion 2,062 

Discarding of Off-Spec Material 

Discarding of Out-of-Date Material 

0% 25% 50% 75% 100% 

Notes: Bars show the percentage of au faciDties generating hazardous waste from primary/non-routine 
sources that had the type of source Indicated. Numbers following bars Indicate number of generators. 
A single fac:iity can generate hazardous waste from more than one source. Adding the nurrtlera 
results In multiple counting. 

8 Prtmary/non-routlne sources of hazardous waste are production-related activities that occur sporadically 
- (e.g., from accidental or one-time activities). 
Source: GG-187 (GB4) 
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Chan 5.4-11 Moat common Sources of SecondarytNon-Routln .. Hazardous Waste Generation by the 
Number of Generators per Source In 1986 

Clean-up of Spill Residue 

Other Remedial Action 

Discarding Contaminated 
Clean-up Equipment 

0% 

857 

50% 75% 100% 

Notes: BatS show the percentage of all faeiDUes generating hazardous waste from secondary/non-routine 
sources that had the type of source Indicated. Numbers toUowing bars indicate number of generators. 
A single faciBty can generate hazardous waste from more than one source. Adding the nurrbers 
results In multiple counting. 

•secondary/non-routine sources of hazardous waste are waste management activities for wastes that occur 
sporadically (e.g., from accidental or one-lime activities). 

Source: GG-187 (GB4) 
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Chart 5.4-12 Mo8t common Unknown sources of No~Routl,_. Hazardous Waste GeneratiOn by the 
NumbelotGanerators per Source In 1988 · 

Other One-Time Processes 1,198 

Other Clean-out Processes 

Accidental Spills 

Oo/o 25,. 50% 75% 

Notes: Bani show the percentage of aD faciltles generating hazardous waste from unknown/non-routine 
soun:es that had the type of source lndcated. Nunara following bars Indicate l'l.lmber of generatonr. 
A single ladlty can generate hazardous waste from more than one source. Adding the n.~rmera 
results In nw . .lltlple counting. 

8 UnknownlnorHOUtlne sources of hazardous waste are activities thai occur sporaclcally and cannot be 
categorized as primary (proctuctlon-rela1ed) or seccnc:tary (waste management). 

Source: GG-187 (GB4) 



6. Hazardous Waste Management 83 

6 HAZARDOUS WASTE MANAGEMENT 

In 1986, 8,866 facilities treated, stored, disposed of, or recycled hazardous 
waste. This number includes facilities tbat treated or recycled hazardous 
waste in units exempt from RCRA·permitting requirements but does not 
include facilities that only accumulated hazardous waste for less than 90 
days in RCRA·exempt units. Also, tbe number only includes waste 
management facilities tbat are also large quantity generators (and 
therefore included in the Generator Survey) or have a RCRA permit (and 
therefore are induded in the TSDR Survey). This chapter describes waste 
management facilities, as defined by the above criteria. and their hazardous 
waste management in 1986. 

6.1 HAZARDOUS WASTE MANAGEMENT BY RCRA PERMmiNG STATUS 

RCRA regulations require permits for most units used to treat or dispose of 
hazardous wastes. Units used for certain recycling and recovery activities and 
units used to treat hazardous wastewater' subject to the Clean W atcr Act are 
generally exempt from RCRA-pcnnitting requirements. Chan 6.1-1 shows 
the quantities of hazardous waste by the RCRA-permitting status of the TSDR 
units in which the waste was subsequently managed and the type of facility 
that managed the hazardous waste.lf a hazardous waste was managed 
consecutively in a RCRA and a non-RCRA TSDR unit. the waste is included 
in the RCRA TSDR category of Chan 6.1-1. For further explanation of the 
chart, see Section 3.2 of this repon. 
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Chan 8.1•1 Quantlly-of Hazardous Waste Generatect In 1988, by RCRA·Permhtlng Statw of 
Manllgement UnHs 

Managed In Non·RCRA 
TSOR Units at FaciDtles 

with No RCRA Units 
260.4 miiDon tons 

(35%) 

Managed Exclusively In Non-RCRA 
TSOR Units at Fadlitles with 

RCRAUnlta 
197.5 miUion tons 

(26%) 

.. 

Managed in RCRA 
TSDR Units 

289.5 miiDon tons 
(39%) 

Total Quantity Generated • 747.4 mUUOn tons 

Source: (A3, AS, GA27) 
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Chan 6.1-2 shows the number of hazardous waste management facilities by 
the regularory status of their hazardous waste management units. Over 70 
percent of the facilities (6,357 facilities) managed hazardous waste only in 
non-RCRA TSDR units. The remaining 28 percent of facilities had RCRA 
TSDR units, although about half of these facilities also managed hazardous 
waste in non-RCRA TSDR units. 

Chan 6.1·2 Number of Hazardous Waste Management FaciiHies by RCRA Permit Status of 
Managemem Units In 1 98& 

Managed in RCRA and 
Non-RCRA Units 

1,185 

Managed In RCRA 
Units Only 

1,324 
(14.9%) 

I 

(13.4%) 

Managed In Non-RCRA . 

... 
Units Only 

6,357 
(71.7%) 

I 

Total Number of Management FaciUtln • 8,86& 

Source: TG-o48, TG-043, TG-044 
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6.2 ONSITE, CAPTIVE, AND COMMERCIAL MANAGEMENT OF HAZARDOUS 
WASTE 

Hazardous waste can be managed by three types of facilities: 

• onsite: at the facility where the waste was generated, 

• offsite/captive: at a facility other than where the waste was generated 
by a company under the same ownership as the generator, or 

• offsite/commercial: at a facility other than where the waste was 
generated by a company under different ownership than the 
generator. · 

Chan 6.2-1 shows the quantity of hazardous waste managed on site, 
offsite/captively, and offsite/commcrcially. Over 96 percent of all 
hazardous waste generated (719 million tons) was managed onsite by the 
generator or the waste. or the 28.4 million tons or hazardous waste 
managed offsite, roughly half was managed by commercial facilities and 
half by captive facilities. 

Chan 1.2·1 Quantity ot Hazardoul Waste that waa Managlc:l Oftllte, commercially, and C8ptlvely In 
1988 

Off site/Captive 
11.6 milliOn tons 

(1.6%) 

I 
Offslte/Commerdal 

16.8 rrillon tons 
(2.2%) 

.. 

Total Quantity Managed • 747 A milliOn tone 

Onsite 
719.0 miiUon tons 

(96.2%) 

I 

Notes: Hazardous waste managed onslti was managed by the generator of the waste. 
Hazardous waste managed conmerdaJJy was managed off site by a company under differer« 
ownership than the generator of the waste. 
Hazardous waste managed capllvely was managed off Site by a cofT'4)811y under the same ownership 
as the generator of the waste. 

Source: TG..048 (AS, GA27) 
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Chart 6.2-2 shows the numbers of hazardous waste management facilities by 
the origin of the hazardous waste they managed. Over 90 percent of 
hazardous waste management facilities managed only hazardous waste that 
was generated onsite. Approximately 6 percent of the facilities managed 
hazardous waste generated offsite by another company and 3.5 percent 
managed hazardous waste generated offsite but only by the same company. 

Chan 6.2·2 Number ot Hazardous Waste Management FaciiHies by the Origin of the Hazardous 
Waste Managed In 1986: Commercial, captive, and Onslt•Only 

Managed 
Captlve Waste 

309 
(3.5%) 

I 

Managed Waste 
Commercially 

526 
(5.9o/o} 

... 
Managed Waste 

Generated Onsite Only 
8,031 

(90.6%} 

Total Number of Management FacUlties • 8,868 

Notes: OnSite-only management facl&ties managed only hazardous waste that was generated onslte. 
Captive management facilities managed hazardous waste generated by other facilities under the 
same ownership In adcltion to managing hazardous waste generated onslte. 

Commercial managemenl fadUtles managed hazardous waste generated by other facilities under 
different ownership In adcltlon to waste from other sources. 

Source: TG-o4 (AS) 
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Chart 6.2-3a shows where generators managed their hazardous waste. Almost 
-- 63 percent of gencraiOrS (7 ,817 facilities) managed their hazardous waste 
· onsitc and offsite. Thirty-four percent of generators (4,268 facilities) sent all 

their hazardous waste offsite for management, and only 3 percent of 
generators (393 facilities) managed all their hazardous waste onsite. 

Chart 6.2·38 Number of Generators by Location of Their Hazardous Waste Managemem In 1986 

All Waste Generated was. 
Managed Onsite ----.., 

393 
(3.1%) 

All Waste Generated was 
Managed Offslte 

4,288 
(34.2%) 

I .. 

Total Number of Generators • 12,478 

Notes: Hazardous waste managed onsitewas managed by the generator. 

.. 

Waste was Managed 
Onsite and Offslte 

7,817 
(62.7%) 

I 

Hazardous waste managed otrs/tewas shipped to another fadlty for managemert. 

Source: TG-o49 (GA23, G818, A11) 
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Chan 6.2-3b provides greater detail on where generators manage their_ 
hazardous waste. For generators sending their hazardous waste offsite for 
management, the chan indicates whether the generator sent its waste to a 
facility under the same ownership (captive) or different ownership 
(commercial}. Most generators sending their hazardous waste offsitc sent 
their waste to a commercial facility. Over half of the generators managed pan 
of their hazardous waste on site and sent the rest to a commercial facility. 

Chan 6.2·3b Number of Generators by LocaUon of Their Hazardous Waste Management In 1986: 
Onslte, commercial, and Captive 

Type of Management Number of Generators Percentage of Generators 

Onstts Only 393 3.1 

Onslte and Offslte 

Captive Only 188 1.5 

Captive and Commercial 368 2.9 
Commercial Only 6,822 54.7 

Unknown 440 3.5 

Oftslte Only 

Captive Only 128 1.0 

Captive and Commercial 115 0.9 

Commercial Only 3,560 28.5 

Unknown 465 3.7 

Total 12,478 100.0 

Notes: Hazardous waste managed onsite was managed by the generator of the waste. 

Hazardous waste managed captlvely was managed offSite by a company under the same ownership 
as the generator of the waste. 

Hazardous waste managed convnercially was managed off site by a company under different 
ownership than the generator of the waste. 

Source: TG-o49 (GA23, GB18, A11) 
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6.3 HAZARDOUSWASTE MANAGEMENT BY LOCATION 

In general, the geographic distribution of hazardous waste management 
facilities is similar to the distribution of hazardous waste generaton (see 
Section 5.1). This is due in pan to the high cost of ttansporting hazardous 
waste and in pan to the large number of generators managing their own 
hazardous waste onsite (see Section 6.2). 

Chan 6.3-1 shows the numbers of hazardous waste management facilities in 
each EPA region in 1986. Region V had the largest number of management 
facilities, with 2,029 facilities or 22.9 percent of all hazardous waste 
management facilities. Other regions with large numbers of hazardous was~ 
management facilities include Region IV and Region IX, with 13.9 and 13.1 
percent of hazardous waste management facilities, respectively. 



Chart 6.3·1 Number ol Hazardous Waste Management Facllllles per EPA Region In 1986 

Totalrunmer of hazardous waste management facilities • 8,866 

Note: Region II includes Puerto Rico 
and lhe Virgin Islands 

Region IX includes Hawaii and Guam 
Region X inck.ldes Alaska 

Percentages In parentheses indicate the percentage 
ol all hazardous waste generators that are located in 
the region indicated. 

Source: TG-048 
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Charts 6.3-2 and 6.3-3 show the number of hazardous waste management 
facilities in each state (in alphabetical order and descending order, 
respectively). California had the largest number of hazardous waste 
management facilities, with 1,046 facilities. Texas and Pennsylvania also had 
large numbers of facilities. with 622 and 547 facilities, respectively. 
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Chart 6.3-2 Number of Hazardous Waste Management Facilities by State In 1986 

Number of Percentage of Hazardous State 
State Facilities Waste Mana ement Facilities Rank 

8,866 100.0 
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Chan 6.3-3 Number ot Hazardous Waste Management FaciiHies by State In 1988, In Descending 
Ordet< ..... 

Number of Percentage of Hazardous Wast8 
State Facllltle Mana ement Facllttle• 

.. Narttt Dala*%i::i'L\: 
South Oakata 
District "' Columbia 
Guam 
Vi in Island 
Total 

Source: T~ 

8,868 100.0 
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6.4 TYPES OF HAZARDOUS WASTE MANAGEMENT 

Chan 6.4-1 shows the types of hazardous waste management activities 
conducted by waste management facilities in 1986. It is imponant to note that 
a single facility could conduct more than one type of waste management 
activity. Over half of the waste management facilities (5,176 facilities) 
treated hazardous waste in 1986. 

Chan 8.4-1 Number ot Management Facilities Treating, Storing, Disposing ot, and Recycling 
Hazardous Waste In 1988 

5,176 

75% 100% 

Note: A single management faciDty can have more than one waste management activity. Therefore, adding 
the nunars of tadUUes results in rrultiple counting. 

Source: TG-oso-. 
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HAZARDOUS WASTE MANAGEMENT 
METHODS: RECYCLING 

EPA has established a pollution prevention hierarchy that encourages reducing 
or eliminating the generation of waste and recycling wastes that are generated. 
This chapter summarizes Generator and TSDR Survey data on hazardous 
waste recycling. Units used to recycle hazardous wastes are generally exempt 
from RCRA-permitting requirements. This chapter includes data on all 
hazardous waste recycling activities regardless of pennitting status. 

Much of the data on recycling activities are process-specific-that is, facilities 
reported recycling information for each recovery process they operated. 
Because a single hazardous waste is often managed sequentially in several 
recycling processes, aggregating process-specific data presented in this 
chapter is not appropliate. 

7.1 SOLVENT AND LIQUID ORGANIC RECOVERY 

Solvent and liquid organic recovery (solvent recovery) is the most 
common type of rec:yding in terms of tbe number of facilities engaged in 
rec:yding. Seventeen percent of all bazardous waste management 
facilides, or 1,470 facilities, managed 1.18 miiUon tons of bazardous waste 
in solvent recovery processes iD 1986. 

Owts 7.1-1 and 7.1-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in solvent recovery processes 
in each EPA region in 1986. Charts 7.1-3 and 7.1-4 show the same 
information for each state or territory. 



Chart 7.1-1 Quantity of Hazardous Waste Managed In Solvent Recovery Processes per EPA Region In 1986 (In million tons) 

T olal (JJanlily managed • 1.18 million tons 

Note: Region II Includes Puerto Rico 

<0.01 

(<0.1%) 

and the Virgin Islands 
Region IX incbtes Hawaii and Guam 
Region X lnckJde& Alaska 

Region VII 

Percentages in parentheses Indicate the percnaga 
of all hazardous waste managed In solvent recovery I Region VI 
processes that was managed In the region indicated. 

Source: TT-140 (F3). GG-170 (003), TT-14011 (F3) 
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Chart 7.1-2 Number of Facilities Managing Hazardous Waste In Solvent Recovery Processes per EPA Region In 1986 

Total number ol facilities - 1,470 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX inckldes Hawaii and Guam 
Region X lnWdes Alaska 

Percentages in parentheses indicate the 
percentage of al facilities with solvent recovery 
processes that are located in the region indicated. 

Source: TT-140 (F3), GG-170 (GG3), TT-14011 (F3) 
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Chart 7.1·3 Quantity otHazardoue Waete Manageclln SOlvent Recovery ProceSS81 by State In 1988 
Quantity Mana ed State 

Stat. million tons Ran 

1.18 100.0 

At.esa than 10,000 tons of hazatdou. waste were g.,.rated In theM 1t11es In 198& 
bt..esa than 0. 1 percel'll of the IDtal quantity of hazardous wute generated In 1988 wu generated in th ... lta1H.. 
Source: TT-140 (F3), GG-170 (003), TT-14011 (F3) 
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Chart 7.1-4 Number ot Facilities Managing HazardouS Wasta In Solvem Recovery Processes by 
St8la In 1986 

Number of Percents • of RCRA 
Stll D a llltle a lilt ea 

labama 17 1.2 
Alaska 0 0.0 
Arizona 9 0.6 
Arkansas 21 1.4 
California 111 7.6 
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Maine 4 0.3 
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_ Chan 7.1-5 shows the types of solvent recovery processes operated in 1986. 
For each type of process, the chan shows the quantity of hazardous waste 
managed and the number of facilities operating that type of process. 

Chan 7.1·5 Types of Solvent Recovery Processes and Quantity Managed In 1986 

Quantity Percentage ot Number Percentage 
Managed Total Quantity of of 

ProceaType (million tons) Managed Facilities Facllttlea 

Batch Still Dlstlllatlon 0.39 33.3 1,209 82.2 

Phase Separation 0.35 29.7 107 7.3 

Thin Film Evaporation 0.34 28.6 98 6.7 

Fractionation 0.28 23.3 102 6.9 

Missing 0.17 14.6 14 1.0 

Other 0.17 14.5 95 6.5 

An ration 0.11 9.4 61 4.1 

Desiccation 0.02 1.4 9 0.6 

Solvent Extraction 0.02 1.3 39 2.7 

Total 1.188 100.08 1,47ob 100.ob 

a A Single waste may be managed In more than one solvent recovery process. Therefore, adding the 
quantities managed In each type of process resuns In double-counting. The number shown Is the total 
quantity managect In solvent recovery processes without double-counting. 

b A Single tac:iity may have more than one type of solvent recovery process. Therefore, adding the nurrber of 
facilities wtth each type of process results In cloubhH:ountlng. The number shown Is the total number of 
facilities wtth sclvent recovery processes wfthout double-counting. 

Source: TT·141, GG-171, TT-14111 (GG4, GG21, F4, F25a) 
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Chan 7.1-6 shows the regulatory status of facilities that recover solvents. The 
chart shows the numbers of facilities that recov~ solvents and were subject 
to RCRA-permitting requirements or exempt from RCRA-permitting 
requirements. The chan does not refer to the permitting status of the facilities' 
recovery operations. Instead. the chan indicates whether any operation at the 
facility is subject to RCRA-permitting requirements. 

Chal17.1-6 RCRA·Penntttlng Status ot FaciiHIM Managing HazardOuS Waste In Solvent Recovery 
Procesaee In 1986 

Nwnber Quantity Managed 
of In Solvent Recovery 

RCRA·Ptnnlttlng Status Facllh.- (million tons) 

Exempt from pennittlng requiremems• 1,152 0.19 

Subject to permitting requlrementsb 318 0.99 -.. 
Total 1,470 1.18 

• Fadltles managing hazardous waste only In uritS ex~ from RCRA-permlttlng r&CJJirements. 
b Faclltles managing hazardous waste In at least one unit IIUbjeCt to RCRA-permittlng r&CJJiremems. 
Source: TT-140 (F3), GG-170 (GG3), TT-14011 (F3) 

7.2 METAL RECOVERY 

Metal recovery is tbe most common type of recycliDI Ia terms of the 
qwmtity of hazardous waste recydecL Approximately L44 million tons of 
hazardous waste was mana1ed iD metal recovery processes by 330 
fadllties Ia 1986. 

Clans 7.2-1 ~ 7.2-2 show the quantity of hazardous waste managed and the 
numbcf of facilities managing hazardous waste in mew recovery processes in 
each EPA region in 1986. Charts 7.2-3 and 7.2-4 show the same information 
for each swe or territory. 



Chart 7 .2·1 Quantity ol Hazardous Waste Managecl"ln Metal Recovery Processes per EPA Region In 1986 (In million tons) 

T Dial quantity managed - 1.44 million tons 

Note: Region II includes Puerto Rico 

<0.01 
(<0.1'Yo) 

Region VIII 

and the Virgin Islands 
Region IX includes Hawaii and Guam 
Region X includes Alaska 

Region VII 

Percentages in parentheses indicate the percentage 
of all hazardous waste managed in metal recovery I Region VI 
processes that was managed in the region indicated. 

Source: TT-140 (G3), GG-170 (GF3), TI-14011 (G3) 
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Chart 7 .2·2 Number of Facilities Managing Hazardous Waste In Metal Recovery Processes per EPA Region In 1986 

Total oomber ollacililies • 330 

Note: Region lllncJudes Puer1o Rico 
and the Virgin Islands 

Region IX itclJdes Hawaii and Guam 
Region X lnckKiea Alaska 

Percenlages in parentheses indicate the 
parcenlage ol aU lacililies with metal recovery 
processes that are located In the region indicated. 

Source: TI-140 (G3), GG-170 (GF3), TI-14011 (G3) 
' .• 

· rr • ·• ~ 

36 
(10.9%) 

Region 1111 

:-4 

~ 
1!!1 
Ql 

~ 
::J 

I 12 
i 
::J -~ 
CD 

J 
JJ 

..... 
~ 



106 1986 Hazardous Waste Generation and Management 

Alaska <0.01• c0.1b 42 
Arizcna 0.05 3.3 8 
Arkansas 0.01 0.5 21 
California 0.11 8.0 7 

·~%~ti1JIIi~I&!IIIII11 
Georgia 0.02 1.2 15 
Guam 0.00 0.0 47 
Hawaii 0.00 0.0 ~ 
Idaho <0.01• c0.1b 44 
lllincill 0.15 10.6 3 

:'l~~fi1Bi[;t~~~ l;::····;t~b,iiJii:~i~~~+il~m;:~, 
Maryland 0.03 1.9 12 
Masuchusetts 0.01 0.6 19 
Mictllgan <0.01• 0.1 26 

PueriD RJco 
Rhode Island 
South carouna 
South Dakota 
Tenn ..... 
··raxia:t'')"'~~~ 

11 

-Lna than 10,000 tens ol hazardous waste were generated In th ... atatn In 1 HI. 
bt.eu than 0.1 percent ol the total quantity ol hazardoul waste gener.ted In 1988 wu generated In 111 ... lblles. 
SoUI'CI: TT·140 (G3), 00·170 (GF3), TT-14011 (G3) 
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Chan 7.2-4 Nwnller of FacilitieS Managing HazardOU8 Waste In Metal Recovery Processes by State 
ln1916-

Stal8 

Alabama 5 1.5 16 
Alaska 2 0.6 35 
Arizona e 1.8 12 
Arkansas 3 0.9 29 
CaJHomla 43 13.0 1 
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Georgia 4 1.2 . 22 
Guam 0 0.0 47 
Hawaii 0 0.0 48 
Idaho 1 0.3 42 
Illinois 1 7 5.2 4 
lrid~ana: )\: : r .: ., · : s > ; , ., · ·. · : : : : : . ••. o1 •. 95
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Maine 4 · 1.2 25 
Maryland 4 1.2 24 
Maaaachusetta 5 1.5 19 
Michigan 14 4.2 5 
Minnesota 9 2. 7 11 

;"rBf.§111.111i111'~;~~':,!C:; 
New Hampshlte 1 0.3 :! : 

::.·.;:-=:· 

·; __ :>~···.: 

NewJeruy 6 1.1t· 14 
New Mexico 3 0.9 32 
New Vortc 12 3.8 9 
North CaroUna 1 0.3· 43 

~ ~"" 
Puerto Rico 2 0.6- 38 
Rhode Island 2 0. 6 39 
South Catollna 1" 4.2 6 
South OaluU -· 0 o.o 52 

3 ~~ ~ 
I:~-n·:. ···' ,.,,.,.,,~]:-: . J: 

t::. u .. · 48 . . '>:::.·. : ~:·:;_;,.::· ·=' 
e 1 .a 1s 
5 1.5 21 

13 3.9 8 
0 ~0 ~ 

Total 330 100.0 

Source: TT·140 (G3), GG-170 (GF3), TT-14011 (G3) 
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Chan-7.2-~ shows the types of metal recovery processes operated in 1986. 
For each type of process, the chan shows the quantity of hazardous waste 
managed and the number of facilities operating that type of process. 

Chan 7 .2-s Types of Metals Recovery Processes and Quantity of Hazardous Waste Managed In 1986 

Quantity Percentage of Number Percentage 
Managed Total Quantity Of of 

ProceaType (million tons) Managed FaciiHiea FaciiHias 

Other 0.63 43.9 102 30.9 

Secondary Smelting 0.38 26.6 26 7.9 

Filtration 0.22 15.0 22 6.7 

Electrolytic 0.16 10.9 140 42.4 

lon Exchange 0.16 10.8 64 19.4 

Evaporation 0.15 10.3 31 9.4 

Reverse Osmosis 0.02 1.6 6 1.8 

Solvent Extraction <0.01 0.1 4 1.2 

Soclum Borohydrtde <0.01 0.1 6 1.8 

Missing <0.01 0.1 4 1.2 

Urring <0.01 <0.1 3 0.9 

Total 1.448 100.08 33ob 100.ob 

a A Single waste may be managed In mora than one metals recovery process. Therefore, adding the­
quantities managed In each type of process results In doubkH:ountlng. The nurroer shown Is the total 
quantity manageclln metals recovery processes wMJout double-counting. 

b A Single facilty may have more than one type of metalS rec:overy procea. Therefore, adding the number ot 
fadUUes with each type of procesa results In double<ountlng. The nurmer shown Is the total number of 
faciUUes with metals recovery processes without doubiKounllngo 

Source: TT-141, GG-171, TT·14111 (C34, G25a, GF4, GF21) 
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Chart 7.2-6 shows the regulalory status of facilities that recover metals. The 
chan shows the numbers of facilities that recovered metals and were subject to 
RCRA-permitting requirements or exempt from RCRA-permitting 
requirements. The chan does not refer to the permitting status of the facilities' 
recovery operations. Instead, the chan indicates whether any operation at the 
facility is subject to RCRA-permitting requirements. 

Chan 7.2-6 RCRA·Penntttlng Status of Facilities Managing Hazardous Waste In Metal Recovery 
Procesan In 1986 

Number Quantity Managed 
of In Metal Recovery 

RCRA·Penntttlng Statu& Facilities' (million tons) 

Exempt from permitting requlrementsa 207 0.78 

Subject to pemttlng requlrementsb 123 0.65 

Total 330 1.44 

8 Faclltles managing hazardous waste only In urits exempl from RCRA-pemittlng requirements. 
b Faclltles managing hazardous waste In at least one unit subltd to RCRA-pemittlng requirements. 
Source: TT·140 (G3), GG-170, TT-14011 (G3) 

7.3 REUSE AS FUEL 

Reusing hazardous was1e as fuel involves tbe burning of hazardous waste as 
an energy so~ In 1986, 1.44 million tons of bazardous waste were 
reused u fuel by 295 faciliti& The quantity of hazardous waste reused as 
fuel is only slighdy less than the quantity managed in metals recovery 

processes, making reusing hazardous waste as fuel the second most common 
type of recycling (in terms of the quantity of hazardous waste managed). 

Ow1s 7.3-1 and 7.3-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in reuse as fuel processes in 
each EPA region in 1986. Charts 7.3-3 and 7.3-4 show the same information 
for each state or territory. 



Chart 7.3-1 Quantity of Hazardous Waste Managed In Reuse-as-Fuel Processes per EPA Region In 1986 (In million tons) 

Total quanlity managed - 1.44 million tons 

Note: Region II includes Puerto Rico 

<0.01 
(0.1%) 

Region VIII 

and the Virgin Islands 
Region IX inQJdes Hawaii and Guam 
Region X Includes Alaska 

Percentages In parentheses Indicate the percenlage 

Region VII 

of al hazardous waste managed in reuse-as-fuel 1 Region VI 
processes that was managed In the region indicated. 

Source: TI-140 (C3), GG-170 (GD3), TI-14011 (C3) 
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Chan 7.3-2 Number of Facilities Managing Hazardous Waste In Reuse-as-Fuel Processes per EPA Region In 1986 

Total number or facilities • 295 

Reglonvnr 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX incU:Ies Hawaii and Guam 
Region X includes Alaska 

Percentages In parentheses indicate the 
percentage of aU facilities wilh reuse-as-fuel 
processes thai are located in the region indicated. 

Source: TI-140 (C3), GG-170 (GD3), TT-14011 (C3) 
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Chart 7.3-3 Quantity Of Hazardous Waste Managed In Reus•as-Fuel Processes by State In 1986 

Total 1.44 100.0 

&Leu than 10,000 tone of hazardout waste were generated in the18 states in 1988. 
bless than 0.1 pen:ent of the total quantity of hazardout waste generated In 1986 wu generated in these states. 
Source: TT-140 (C3), GG-170 (G03), TT-14011 (C3) 
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Chan 7 ..3-4 Number of Facilities Managing Hazardous Waste In Reuse-as-Fuel Processes by State In 
1986-· 

295 100.0 

Source: TT-140 (C3), GG-170 (G03), TT-14011 (C3) 
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. Chart 7.3-5 shows the typeS of reuse as fuel processes operated in 1986. For 
each type of process, the chart shows the quantity of hazardous waste 
managed and the number of facilities operating that type of process. 

Chan 7.3-5 Typa ot Reuse-as-Fuel Processes and Quamny Managed In 1986 

au amity Percentage ot Number Percentage 
Managed Total Quantity of of 

ProceaType (million tons) Managed Facilities Facllltln 

Industrial Soller 0.86 59.8 195 66.1 

Cement Kiln 0.23 15.8 18 6.1 

Other Industrial Furnace 0.13 9.1 5 1.7 

Aggregate Kiln 0.13 9.0 9 3.1 

Process Heater 0.06 3.9 18 6.1 

Sulfur Recovery Fumace 0.02 1.2 3 1.0 

Utility Boiler 0.01 0.3 34 11.5 

Other 0.01 0.3 15 5.1 

Coke Oven <0.01 0.2 1 0.3 

Smelting Furnace <0.01 0.1 3 1.0 

Blast Furnace <0.01 0.1 1 0.3 

Asphal Kiln <0.01 0.1 1 0.3 

Olher Kiln 0.00 0.0 2 0.7 

·unknown 0.12 0.1 

TotaJ 1.44 100.0 295• 100.08 

• A single facilty may have more than one type or reuse-u-fuel process. Therefore, addng the l"'..mber of 
fadUtles with each type of process results In doub~nting. The rurmer shown Is the total l"'..mber of 
facilities with reuse-a-fuel procasses without double-counting. 

Source: TT-141, GG-171, TT·14111 (C4, C17a, GD4, GD17) 
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Chan 7.3-6 shows the regulatory status of facilities that reuse hazardoQS waste 
as fuel. The chart shows the numbers of facilities that reused hazardous waste 
as fuel and were subject to RCRA-permitting requirements or exempt from 
RCRA-permitting requirements. The chart does not refer to the permitting 
status of the facilities' recovery operations. Instead, the chan indicates 
whether any operation at the facility is subject to RCRA-pennitting 
requirements. 

Chan 7 ..3-6 RCRA·Pennlttlng Status of Facilities Managing Hazardous Waste In Reusing Hazardous 
Waste as Fuel In 1986 

Number Quantity Managed 
of In Reuse as Fuel 

RCRA·Pennlttlng Status FacUlties (mUllan tons) 

Exempt from pennitting requirements• 102 0.04 

Subject to pemittlng requirernentsb 193 1.41 

Total 295 1.44 

a FadDties managing hazardous waste only In units exempt from RCRA-pennlttlng requirements. 

b Fadlities managing hazardous waste in at least one unit subject to RCRA-permitling requirements. 

Source: TT-140 (C3), GG-170, TT-14011 (C3) 

7.4 FUEL BLENDING 

Prior to reusing hazardous wastes as fuel. facilities can blend the hazardous 
waste with other types of fuel (e.g., nonhazardous waste or pettoleum) to 
obtain the desired characteristics. In 1986, 177 facilities managed 0.75 
million tons of hazardous waste in fuel blending processes. 

Charts 7.4-1 and 7.4-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in fuel blending processes in 
each EPA region in 1986. Charts 7.4-3 and 7.4-4 show the same information 
for each state or territory. 



Chart 7.4-1 Quantity of Hazardous Waste Managed In Fuel Blending Processes per EPA Region In 1986 (In million tons) 

Total quant~y managed. 0.75 m~lion tons 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lnckJdes Hawaii and Guam 
Region X lnckJdes Alaska 

Region VII 

Percentages in parentheses indicate the percentage 
ol aU hazardous waste managed in fuel blending 1 Region VI 
processes that was managed In the region indicated. L..-~--

Source: TT-140 (D10A), GG-170 (GC10), TT-14011 (D10A) 
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Chart 7.4-2 Number ot Faclllllea Managing Hazardous Waste In Fuel Blending Processes per EPA Region In 1986 

T olal oomber ollacilities • 177 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX inckJdes Hawaii and Guam 
Region X includes Alaska 

Percenlages In parenlheses indicate the 
percenlage or aU facilities with fuel blending 
processes that are located in the region indicated. 

Source: TI-140 (010A), GG-170 (GC10), TI-14011 (010A) 
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.• 

Chan 7.4-3 Quantity of Hazardous Waste Managed In Fuel Blending Processes by State In 1988. 
Quantity Mana eel sta .. 

State million tons eel Ran 

lllesa than 10,000 toni ol hazardous waste were generated in thne stain In 1986. 
bt..esa than 0. 1 percent of the to1al quantity ol hazardous waste generated in 1986 wu generated in thne statal. 
Source: TT-140 (010A), GG-170 (GC10), TT-14011 (010A) 
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Chan 7.4-4 Number of Facilities Managing Hazardous Wasta In Fuel Blending Processes by State In 
1986 

Percents • of RCRA State 
a I le Ran 

Alabama 1.7 23 
Alaska 0.0 36 
Arizona 0.0 37 
Arkansaa , . 1 26 
California 2.8 13 

. CoiOiadQ', ... ,: .:': :_·_;_: '·.·,.·, _,_ .. , .,.,,._. .-:·:,, .. ; . ,._, .. , __ , _ _. · .. ·.· .. ,,._.,, ;;:_:···· '_:·_•_::so._es·,:;_,:·:•-_.·:_-:_':_;::•',' ·•·' .. :•··: ·. . 31' . < ,,. ' eonnecticUt · · · : :·: __ .,: ,._ .:· --.-.:' · · .,,,,.}.' _., · · · · -· -· ·-- ·-. · - s, ...... --' ,,. · 
-·,:DDaiStrictlawar_Of•~m-~bi:L,.:::,·:,_:_· .. :, :: ., :~, • _. :.· •. ,·:_'.; :. : •• , :_:,: ~: , i:: :• o.o· •• .·· . . ........... 39> • ·.-;:•; ,. ___ , .... ·· ·. ·-. · ._.._. ... ·: ... :: ····-- :'·'·.·.·· ... ;_.: __ ; ··. oo· · :_.:_:._::'>.·sa····.···.· 

.. . ·: . . :.::: . . :~ ·: =: :: <~--<·-~-. :. :; : ~- :,..: · .... : : ·=: ... ': . : .· i-~-~: ,' .· • .· .· .· . . . ' . : . . . ·. . 
: F!Cricf.ii;·.:.;::;:: ;:: . :.; .. :; ;: ··;':" .... , .... · , . •;;;;: .. . .; / . · . : :·:. ; i u:r::; .. •; · .. -... : , · :_.:: ·:·;::: :: .. '7; + .: . 

Georgia 2.8 14 
Guam 0.0 40 
Hawaii 0.0 41 
Idaho 0.0 43 
Illinois 4.5 8 

.. · tndiSnil:.,.:.;;.: ;;·•··-::->: .: ·: ,. ·- · · 2.3 · · .. _ · ··. -le<: - · .. · 
·•• 'Iowa-::.:·>·: :.·. o.o .. :.-·· ... ~ •·• >. 42 ... 

Kansaa· . .1.1 .. :,;.· ·- .. 27 .. · · ··.·: · 

·•·=··.:xi.,.:-..... ··· .. ·;":. g_~r.(:.;:.: ;.:;. __ .::.:.,.; ....... --.. ~:::: ·-··--· 
· Maine · ···· 0.0 44 

Maryland 4.0 11 
Massachuseb 0.8 35 
Michigan 2.3 15 
Minnesota 0.6 33 

·-•-·-·-····~N· ~-~-._-_•,:·• __ r_!._·l._:_t: __ ,.;,!r_~_!_; __ :_•_;:·i·:;_~-:-•-··_·.·:_·_:_.·-.·.;_ •. _.,:.:_~;_,: ___ :· ___ , ___ •• __ ._._;_ •• , .• ,•_--_: ' ': ., ···~ ·:,~~~-•~-~.·-•-•-·-·i:a_~;_._::.·l .. • .. ·_·~.!.: __ •.·.l .. ': __ l_·_:_: ___ :_~_._!.·.:_:_·.•·-:_,t.·•:.:;.j,·:.•··.m;, ... ;(;.' •... 
··- . .. .......... : ..... -::: .. • .. ;:<}): ..... ..._: .• - . . _:. __ -··r497:::: ... ·---

New Hampshire 0.0 
New Jersey 4.5 6 
New Mexico 0.0 48 
New York 9.6 1 
North Carolina 2.3 17 · ·Okl=~** .. ·.·.·•.:.·.·-:•-•_.:_.:.··:.,_··.::_ .... ,~-:: ::. ••: .·- .-.- ;: : _ ... , -.-... -.- ;:·······::: •·;·: :::u::;r:.::;;:..:::; ·· · · ··:::::; ·;:;·· , ... :::~[~.>:: · ··- · 

:.;-: :. ; •· <; : ! ;: :-::;: .. ::: ... :/_' :\)~(· ... ··27 .. !.·.:.·_.·:·.·· __ 1.:_.;_:: .• _ .• :.: .. •:_.·_ .. ··_.· .. ~_ ..... _' .•. :.·.~.--'.·.:~_·.-.·.:.:• ' .:·;:-::;> -··: >' ·.··--~_:_ ..... ·;: ... ·_._ .. :···.·_ .. · Oregon:· ... ::·:·~::.:·:- -:-~·::-~; -~:~':-\j:::=~!-~) .. , . ..;==::-:: .···-: .. ··:· .· : ·:: =·-: -:· -:~ ~/_:j}_=.():\ UrV -· · . ~ 

~~··: ;, .. :,,.,, :L:~·::;:: .. Lt:;LLL;:;.::;~ .. ;t;<:LLL::jL<:~-" ··:.:! ~-"·:·~~::::: ... :.;_; ... :. .· <·:.<. ~t 
Rhoda Island 8 4.5 1 0 
South CaroUna 8 4.5 9 
South Dakota 0 0.0 51 
TennaSSH 7 4.0 12 

. Taus> · ~;~:T,;R~:::C~- ~. ... . . 13 · :···· 7.3.• .· . 2:: . · 

· ~,.a_·.~_.,);;:•:_k_·j_}_':_~i1.i_r_:;_ .. t~;~:l:!_}_:) ~ ·:- · ·\.: .:.:.. ·· · · · ·;: ~-::' .·· :· .. ~-: · 
::::: ; ·:;· ...• · .. :.L. •·· .. --~--;··._ .:.·.:. • •• :.~;11:-:-'<'_:·-: .... ,.;·:: >.-·· ·=( ... · .. 
Washington 4 2.3 20 
Weat Virginia 1 o.a 28 
WISCOnsin 2 1.1 25 

0 ~ ~ 

Sou~: TT·140 (010A), 00..170 (GC10), TI-14011 (010A) 
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Otan 7.4-5 shows the regulatory status of facilities that blend hazardous waste 
· for fuel. The chart shows the numbers of facilities that managed hazardous 
waste in fuel blending processes and were subject to RCRA-permitting 
requirements or exempt from RCRA-permitting requirements. The chan does 
not refer to the permitting status of the facilities' recovery operations. Instead, 
the chan indicates whether any operation at the facility is subject to RCRA­
permitting requirements. 

Chan 7.4-5 RCRA·Pennlttlng Status of Facilities Managing Hazardous Waste In Fuel Blending 
Processes In 1986 

Number Quantity Managed 
of In Fuel Blending 

RCAA·Pennlttlng Status Facilities (million tons) 

Exempt from permitting requlrementsa 49 0.02 

Subject to permitting requirementsb 128 0.73 

Total 1n 0.75 

a FaciUUes managing hazardous waste only In unitS elCempt from RCRA-permlttlng requirements. 
b Facilities managing hazardous waste In at least one unit subJed to RCRA-permltllng requirements. 
Source: TT-140 (010A), GG-170, TT-14011 (010A) 

7.5 OTHER RECYCUNG 

Respondents to the Generator and TSDR Surveys reported data on any 
recycling activities in 1986 other than those Specifically mentioned in the 
surveys (i.e., solvent recovery, metals recovery, reusing hazardous waste as 
fuel, and fuel blending). In 1986, 243 facilities managed 0.96 million tons 
of hazardous waste in other recydin1 processes. 

Owts 7.5-1 and 7.5-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in other recovery processes in 
each EPA region in 1986. Charts 7.5-3 and 7.5-4 show the same information 
for each state or territory. 



Chart 7.5-1 Quantity of Hazardous Waste Managed In Other Recycling Processes per EPA Region In 1986 (In million tons) 

Total quantity managed- 0.96 million tons 

Note: Region II includes Puerto Rico 

0.11 
(11.3%) 

Region VIII 

and the Virgin Islands 
Region IX inckJdes Hawaii and Guam 
Region X includeS Alaska 

Percentages in parentheses indicate the percentage 
of all hazardous waste managed in other recycling I Region VI 
processes that was managed in the region indicated. 

Source: TI-140 (126), GG-170 (GH3), TI-14011 (126) 
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Chart 7.5-2 Number of Facilities Managing Hazardous Waste In Other Recycling Processes per EPA Region In 1986 

Total number of facilities • 243 

Note: Region II Includes Puerto Rico 
and the Virgin Islands 

Region IX Includes Hawaii and Guam 
Region X IncUdes Alaska 

Percentages In parenlheses indicate the percentage of 
all facilities wilh other recycling processes that are 
located In the region Indicated. 

Source: TT-140 (126), GG-170 (GH3), TI-14011 (126) 
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Chan 7.5-3 Quantity of Hazardous Waste Managed In Other Recovery Processes by State In 1988 
Quantity Mana eel Percentage or State 

State million tons otal Quantlt Mana ed Rank 
Alabama 0.00 0.0 34 
Alaska 0.00 0.0 37 
Arizona <0.01 8 0.3 23 
A!Xansaa <0.01• <0.1 b 29 
California 0.07 7.6 4 

.. ConCOI= ::. . ::0 :. ): :1;10!~ .... ... . ·:; .•·.•.·.• .. : ... ::_.····.· :: 1_!:31 ~::< •:·.· .. •.. .:_.·.·.··:· :_._· ..... _' ... • .. 302_: .• _:: __ .:_.· .. ::··· .... · ·.·. :.. ::. ::~·;:,•:::>•·::• · ......... I,· •• ••· •''•' • _,;. ,: ..... 

: g~=:;@~~~~:~:_::::f/· . · ........ o:oo '' :. • · •· . · ·. . .... _.: __ :._.•.: .. •· .. : •· .. 0~. • •. ·s·on.· .. · ...• •.·.· .• ··• ..• ·•· •.. · .. •:::: .. _._.:···.-'·. • .. · · · • ... ·: •. ·. · 39 · .. · 
...... -.::··.:· .•. : .•... _ .. •.:·_.: ... • • .. o.Oil:: ········ / ••. ·: :::: ..,.. ·• ·.· .. · ··.·. •_38

22
:.··:_•_.:_ .. :_:.·.·····. • ... ·. 

·.FIOrida::{L:?U/ ... ::':: .. :: .. ?:::· ·:: :/'.: ·/~.ot~: .: :: ... :;:: .:.' ' .. · .. ·•: .... :. 
Georgia 0.01 1.1 19 
Guam 0.00 0.0 40 
Hawaii 0.00 0.0 41 
Idaho 0.00 0.0 43 
Illinois 0.04 4.4 9 

. lrtdr&na::· ':: ·' .... ··.·:. 0.1CL .·· · 10j. . ... 3 . 

: ... : ~-:::: .::~ •.. :~ ::: >: : .. 0.00 0.0 .. · -~.: .•. =·:· .. : ..... :: : ·. .. .·.·.. : : 15 > . ::. ..·. tt. . .. : >t: .•... :· 
Maine ··· ... :· <0.01• : - <0: ,to~· 27 

Maryland <0.01• <0.1D 33 
Massachusetts 0.01 0.6 21 
Michigan 0.03 2.8 13 
Minnesota 0.03 3.3 11 

~=,·:.:. ··•·;;·:,:·: .. .::·;;;::-.. :.':':: ::·:.!ii~~i-~E~I::·~:::f:·•·.:·.: .. ·:··:·:··'·.: .... ·.::·· ~~~' .... ··:,:/:::•:·.;· :·•::.·,:··:~ .· .. ,: ... : ··-~·:,:• .: 
:. N~w.:ad=. •. _ .·.·._.:.·.· .. ·.'_.:_ .. : .. :· .. ·.:'_•,•:_.•·_:_.:_ .• ::·:·_ .. :i~_··.:.·_.·.······.::: .. ·: __ .:_ •. :;'-:"·'} : :._:·::: .:~·; ':.· .. :_ •. •. · ... :.• .. : :: .• o.ot< :; :: ':'.::: .( .:; ·· ... ::··.·:: ·_ .• :_ •. '._:_:_:.;:_o~. ~-:oo._; •• :_ ...... _ ••. •.· .• · ... :_i_.:_ .. •.· ... :_:·_.:.:_:_.:_·_• : : . · •. ::: . .. ·: :. . ~·.. . :· -- ·. · · · ·- ·-:: ·-· · :_ ·:--: · o· f'\A.:.-:·.-. · · ~.:: ·: · · ... : .. · •. :_~ •. : · .. •.• •. :::·.• .=:_ .. ·• _: ~.==._·= :_' .• :_.·.·.·.· .•• :-.·~.· ... ~_.i·-~: ·= ::. ·· = · · 47· 

\:; ,.:; ;- .; .. : .. ;: .; .:: ... ·: : .. ·:.:~·;. ·.<:;:;;: ::: :. ::.: .·:;.;: ·.· ... . ..vy:. :::;! .. ·. :. ; ;:; : : .. ;.,~ ;:! . :·. ;:, -~ ... · :;. :;.,: .. ; .. ~ /.~·== ·: ·. . .. 
New Hampshire 0.00 o.o 35 · · 
New Jersey 0.05 5.3 7 
New Mexico 0.00 0.0 46 
New Yort< <0.01 1 0.1 25 
North Carolina <0.011 <0.1D 28 

:North Oifc.ola:.=- .-·::·· ::. . .·. · . ..-:.·::·,. .... . ·. 0.01)::::: • ••••·· ·,_ .. :·:·· <::··: : ... ~.-··· ........ ·:~ ·o.o·:::::;• .. ·:· ... . ... · · ....... · . -45-:........... · . 
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. ··. ?.:r'~;:.,; .. · ... :.• · ... :x.x:.:,:;,;::.:;::::\.:i;u:: o.o6:t~, .......... : ... :.::· ····"-···· ,, . .,.:··•··"·•...: .. : .. .... . .··~ ; ·•···· . 
Puerto Rico 0.00 0.0 · 49 
Rhoda Island 0.01 1.1 17 
Sou1h Carotina 0.01 1.1 18 
South Dakota 0.00 0.0 50 
Tennas... <0.011 <0.1D 31 
Texas · :- ··~t •. ;w::·· .. :::: · 0.19 · .19:6. · t 
Utah · ::Xt<{L.: . . . : .. ··· . o.oo . .. . o.o 38 . 

. ~=~~:··ft:J1:;m:::;r:.: .. ·· ._,;.~~;_·:.:: ~-:. : ... : .::>.:: ~:::: .•....••... · .......... ; .. ,_ •.. ; 
Washington 0.01 O.Q 20 
Welt Virginia <0.011 0.2 24 
WISCOnsin 0.01 1.3 15 

omi 0.00 0.0 54 

-tass than 1 0,000 tons ol hazardous waste were ganarastd in these atatn In 1988. 
bt.ess than 0.1 pareanl of the tctal quantity ol hazardous waste genara11d In 1986 was generated in these states. 
Source: TT·140 (126), GG·170 (GH3), TT-14011 {126) . · 
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Chart 7.5-4 NumbM' Gf Facilities Managing Hazardous Waste In Other Recovery Processes by State 
ln19W=-- · 

Percenta e of RCRA State 
SD acll 1 

Alabama 0.8 23 
AJaska 0.0 37 
Arizona 1 .2 20 
Manau 0.4 29 
California 45 18.5 1 

l.;a~,.Jif:llf~~~}~l1~~~1f:~1~~~:::'·;~;ff~lm;;,. 
Georgia 3 1.2 21 
Guam 0 0.0 40 
Hawaii 0 0.0 41 
Idaho 0 0.0 43 
Illinois 4 1.6 16 

.;:; .li{]. iJ~;:: :~· :.i~.t ~ ...•.. : ~···;;:: :,· · ... :.. ~:; : .•• ~: : •••..• ·:··· :":.·:··:::ii~+: ··~ ;, ~. 
Maine 3 1.2 22 
Matyland 1 0.4 32 
Muuchuaeb 6 2.5 13 
Michigan Q 3. 7 7 
Minneaa 2 0.8 26 

.:··L!RIRIJI~~~ijii.!TI~Ir:~· 
New Hampahlre 1 0.4 35 
New Jersey 8 3.3 9 
New Mexico 0 0.0 46 
New Ycrk 7 2.8 10 
North CatoUna 1 0.4 34 

llf~BtWK~IIIlli 
Puerto Rico 0 0.0 49 
RhocM Island 5 2.1 14 
South CatoUna 9 3. 7 8 
South Dakala 0 0.0 50 
Tenn..... 5 2.1 15 

~it 
77 

: ;C:i~~~~~~~1]r~1~~~~j¥.l!;'. 
Washington 11 4.5 4 
w .. Virginia 2 0.8 28 
WISCOnSin 11 4.5 5 

0 ~ ~ 

Total 243 100.0 

Source: TT·140 (126), 00.170 (GH3), TT·14011 (126) 
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Chart 7 .5·5 shows the regulatory status of facilities that operated other 
recovery processes. The chart shows the numbers of facilities that managed 
hazardous waste in other recovery processes and were subject to RCRA­
pennitting requirements or exempt from RCRA-permitting requirements. The 
chart does not refer to the pennitting status of the facilities' recovery 
operations. Instead, the chan indicates whether any operation at the facility is 
subject to RCRA-permitting requirements. 

Chan 7.5-5 RCRA·Penntttlng Status of Facilities Managing Hazardous Waste In Other Recycling 
Processes In 1986 

Number Quantity Managed 
of In Other Recycling 

RCRA·Penntttlng Status Facilities (million tons) 

Exempt from permitting requirementsa 173 0.22 

Subject to pernitting requirementsb 70 0.75 

TotaJ 243 0.96 

• FaciBties managing hazardous waste only In units exempt from RCRA-permitting requirements. 

b FaciUties managing hazardous waste In at least one unit subjeCt to RCRA-pennitting requirements. 

Source: TT-140 (126), GG-170, TT-14011 (126) 
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HAZARDOUS WASTE MANAGEMENT 
METHODS: TREATMENT 

Regulations promulgated under RCRA, the Clean Water Act, and the Toxic 
Substances Control Act prescribe treatment standards that must be met prior to 
disposal or release of a hazardous waste into the environment. This chapter 
summarizes data on hazardous waste treatment activities. As with recycling 
(Chapter 7), some of the data reponed in the Generator and TSDR Surveys are 
process-specific. For waste treatment activities that are typically sequential 
(i.e., a single waste is treated sequentially in several different processes), 
aggregating process-specific data is not appropriate. 

8.1 INCINERATION 

Hazardous wastes are sometimes incinerated to break down hazardous 
constituents into less hazardous components. In 1986, 197 faciUties 
incinerated 1.09 million tons of hazardous waste. 

Charts 8.1-1 and 8.1-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in incinerators in each EPA 
region in 1986. Chans 8.1-3 and 8.1-4 show the same information for each 
state or territory. 



Chart 8.1-1 Quantity ot Hazardous Waste Managed In Incinerators per EPA Region In 1986 (In million tons) 

Total quantity managed • 1.09 million tons 

<0.01 
(0.1%) 

Region VIII 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lnckJdes Hawaii and Guam 
Region X Includes Alaska 

Percentages Indicate the percentage of all 
hazardous waste managed In Incinerators that was f Region VI 
managed in the region Indicated. 

Source: TI-140 (83) 
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Chart 8.1-2 Number of Facilities Managing Hazardous Waste In Incinerators per EPA Region In 1986 

Tolaloomber ol facilities- 19t 

Note: Region II Includes Puerto RicO 
and the Vilgin Islands 

Region IX Includes Hawaii and Guam 
Region X lnckJdes Alaska 

Percentages indicate the percentage ol aU 
facilities with incineJators that are located In the 
region indicated. 

Source: TT-140 (B3) 
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Char18.1-3 auamny of Hazardous Waste Incinerated by State In 1986 

Georgia? 0.~1 > 1.3 ' t7 
Guam 0.00 0.0 43 
Hawaii 0.00 0.0 44 
Idaho <O.ot• <0.111 35 
U:inoi:a 0.04 3.9 6 

)§~~~f~~·ii~~~]l!1,l;~il~~-~~~~!1~e'li·~~;· .•.···· ..... 
Maine 0.00 0.0 45 
Maryland 0.01 0.8 24 
Massachusetts 0.01 0.8 23 
Michigan 0.01 1.3 18 

12 
\38':' .. 

!"::::. ;.-

o.ocf . > 48 
New Jersey 0.03 3.0 8 
New Mexica 0.00 0.0 49 
New Yolk 0.05 4.7 5 
North CaroUna 0.01 0.8 19 , r:~~ 
Puerto Rico 0.03 2.8 10 
Rhodelsland 0.00 0.0 50 
South Caro&na 0.04 3.3 7 
South Dakota 0.00 0.0 51 
Tenn"'" 0.03 2.7 9 

· TiilCaa,,,.,. . ·, '.=:.'~"'''> ·ao.tmr=r~>.;<'::=-~>·::=·r:' :·'r = 

. ~~~; 1~~~t~ifii~~~~·f,: 5~ 
Washington <0.1 33 
Will Vir;inla 1.3 15 
W~in 0.4 28 

54 

"Less than 1 0,000 tons ~ hazardous wute were generated in these stat" in 1988. 
llt.eu than 0.1 percent of the ICtal quantity ~ hazardous waste generated in 1988 wu generl18c:lln these states. 
Source: TT·140 (83) 
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Chan 8.1-4 Number of FaciiHieslnclneratlng Hazardous Waste by State In 1986 
Number of Percantage of Stat• 

State RCRA TSDR FaciiHiea RCRA TS R FacllHt.. Rank 

197 100.0 

Source: TT·140 (83) 
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Chan 8.1-S shows the types of incinerators that were operated in 1986. For 
each type of incinerator, the chan shows the quantity of hazardous waste 
managed and the number of facilities operating that type of incinerator. 

Chan 8.1·5 Types of Incinerators and Quantity Managed In 1988 

Quantity Percentage of Number Percentage 
Managed Total Quantity ·or of 

Type of Incinerator (million tons) Managect Facilities FacUlties 

Liquid Injection 0.65 59.4 99 50.3 

Rotary Kiln with Liquid 0.30 28 0 21 10.7 
Injection 

Multtple Hearth 0.03 3.1 6 3.0 

Undisclosed 0.02 2.2 11 5.6 

Rotary Kiln 0.02 1.9 23 11.7 

Fixed Hearth 0.02 1.7 17 8.6 

Pyrolytlc Destructor 0.02 1.7 7 3.6 

Fluidized Bed 0.01 1.3 7 3.6 

Other 0.01 1.1 15 7.6 

Two Stage <0.01 0.1 17 8.6 

Fume/Vapor <0.01 <0.1 2 1.0 

TotaJ 1.09 100.0 197 100.0 

sOurce: TT·141 (84, 817A) 
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8.2 SOLIDIFICATION 

Hazardous wastes are often solidified or encapsulated to prevent hazardous 
constituents from entering the environment during land disposal. In 1986, 
122 facilities solidified 0.77 million tons or hazardous waste. 

Chans 8.2-1 and 8.2-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in solidification processes in 
each EPA region in 1986. Chans 8.2-3 and 8.2-4 show the same information 
for each state or territory. 



Chart 8.2-1 Quantity of Hazardous Waste Managed In Solidification Processes per EPA Region In 1986 (In million tons) 

Total quantity managed • o. n million tons 

Note: Region II includes Pu8f1o Rico 
and the Virgin Islands 

Region IX IncUdes Hawaii and Guam 
Region X Includes Alaska 

Region VII 

Percentages Indicate the pe~age olaU hazardous 
waste managed In solidifiCation processes that was I Region VI 
managed In the region indicated. 

Source: TI-140 (E3) 
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Chan 8.2-2 Number ol Facilities Managing Hazardous Waste In Solidification Processes per EPA Region In 1986 

Total nunt>er oltacilities- 122 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lncUtes Hawaii and Guam 
Region X lnck.ldes Alaska 

Percentages indicate the percentage of al 
facilities with solidification processes thai are 
located in the region indicated. 

Source: TI-140 (E3) 
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Chan 8.2-3 Quantity of Hazardous Waste Managed In SOIIdHicatlon by State In 1986 
Quantity Mana .a State-

State million tons Ran 

o.n 100.0 

-tess than 1 0,000 tons o1 hazardous waste were generated in theM ataiH in 1988. 
bt.ess than 0. 1 percent of the total quantity ol hazardous waste generatllc:l In 1986 was generatllc:l in these states; 
Source: TT·140 (E3) 
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Chan 8.2-4 Number of Facilities Managing Hazardous Waste In SolldHicatlon Processes by State In 
1985:-

=='-:>. ::: 
Washington 
West Virginia 
WISCOnsin 

State 

122 100.0 
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Chan 8.2-5 shows the types of solidification processes operated in 1986 .. For 
each type of solidification process, the chart shows the quantity of hazardous 
waste managed and the number of facilities operating that type of 
solidification process. 

Chan 8.2·5 Types of Solidification Processes and Quantity Managed In 1986 

Quantity Percentage of Number Percentage 
Managed Total Quantity ot of 

Solldfficatlon Type (million tons) Managed FaciiHies Facilities 

Pozzolonlc 0.45 59.0 53 43.4 

Cement or Cement/Silicate 0.12 16.0 65 53.3 

Other 0.03 4.0 10 8.2 

Jacketing <0.01 0.4 4 3.3 

Undisclosed <0.01 0.1 5 4.1 

Organic Polymer <0.01 <0.1 2 1.6 

AsphaJtic o.oo 0.0 1 0.8 

The nne plastic 0.00 0.0 1 0.8 

Unknown 0.17 20.5 - -
Total o.n 100.0 12~ 100.()8 

• A single facility may have more than one type of solidiflcallon procaa. Therefore, adding the number of facilities with 
each type of proceu results in double<Ountlng. The number shown Is the 1ct-' number of tacililiea with solidifiCation 
processes without double-counting. 

Source: TT·141 (E4, E21a) 
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8.3 WASTEWATER TREATMENT 

Wastewater treatment is the most common hazardous waste treatment 
activity. Generally, wastewater treatment is regulated by the Clean 
Water Act and does not require a RCRA permit. In 1986, 4,399 facilities 
managed 731.98 million tons or hazardous waste (98 percent or au 
hazardous waste generated) in wastewater treatment processes. 

Charts 8.3-1 and 8.3-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in wastewater treaunent 
processes in each EPA region in 1986. Charts 8.3-3 and 8.3-4 show the same 
information for each state or territory. 



Chart 8.3-1 Quantity ol Hazardous Waste Managed In Wastewater Treatment Processes per EPA Region In 1986 (In million tons) 

Tolal quantity managed· 731.98 million tons 

Note: Region II Includes Puerto Rico 

4.89 
(0.7%) -Region VIII 

and the Virgin Islands 
Region IX Includes Hawaii and Guam 
Region X Includes Alaska 

Region VII 

Percentages Indicate the percentage ol aU 
hazardous waste managed in wastewater treatment I Region VI 
processes that was managed in the region indicated. 

Source: TI-140 (H3), GG-170 (GE3), TI-14011 (H3) 
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Chart 8.3-2 Number of Facilities Managing Hazardous Waste In Wastewater Treatment Processes per EPA Region In 1986 

Total number of facilities- 4,399 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX inckldes Hawaii and Guam 
Region X inclldel Alaska 

PercerUg& indicate the percentage of all facilities 
with wastewater treatment processes that are 
located In the region indicated. 

Source: TT-140 (H3), GG-170 (GE3), TT-14011 (H3) 
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Chart 8.3-3 Quantity of Ha:zardoua Wute llllnaged In w .. tawat• Traatment Proceaaea by State In 1181 

731.98 100.0 

-tess than 10,000 tons ol hazardous wasta were generated in th ... atatn in 1988. 
llt.esa than 0.1 percent of the total ~uan1ity ol hazardous waste generated in 1988 wu generated In thne staiN. 
Source: TT-140 (H3), GG-170 (GE3), IT-14011 (H3) 
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Chan 8.3-4 Nwnber of Facllltlea Managing Hazardous Wasta In Wastewater Treatment Processes by 
Stale In 1986 

Source: TT-140 (H3), GG-170 (GE3), TT-14011 (H3) 
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Chan 8.3-5 shows the typeS of wastewater treatment processes operated in 
1986. For each type of process, the chart shows the quantity of hazardous 
waste managed and the number of facilities operating that type of process. 

Chan 8.3-5 Types or wastewater Treatmem Processes and Quantity Managed In 1986 

ouamny Percentage of Number Percentage 
Type Of Wastewater Managed Total Quantity of ot 
Treatment Procesa (million tons) Managed FaciiHies FaciiHies 

Chemical Precipitation 329.94 45.1 2,121 48.2 

Equalization 238.33 32.6 971 22.1 

Biological Treatment 200.60 27.4 173 3.9 

Filtration 133.97 18.3 709 16.1 

Oil Skimming 119.49 16.3 585 13.3 

Adsorption n.26 10.6 292 6.6 

Sludge Dewatering 73.23 10.0 1,929 43.9 

Chromi.lm Reduction 52.47 7.2 1,354 30.8 

Air Flotation 30.34 4.1 111 2.5 

General Oxidation 25.76 3.5 202 4.6 

Unknown 20.53 2.8 197 4.5 

Stripping 13.93 1.9 127 2.9 

Cynlde Oxidation 12.56 1.7 707 16.1 

Complexed Metals Treatment 9.35 1.3 275 6.2 

Other Liquid Phase Separation 8.64 1.2 309 7.0 

Ern.Jislon Breaking 8.32 1.1 188 4.3 

Evaporation 7.04 1.0 195 4.4 

Total 731.988 1oo.oa 4,399b 100.ob 

• A single waste may be managed In more than one wastewater trammer. process. Therefore, adding the 
quamities managed In each type of process results In double-counting. The oomber shown is the total 
quamity managed In wastewater treatment processes without double-counting. 

b A single facility may l'laYe mora than one type of wastewater treatrnenl process. Therefore, adding the 
number of fadllllee wllh each type of process results in double-counting. The l'l.lmber shown Is the total 
number of facilldel with wastewater treatment processes without double-counting. 

Source: TG.045 (H4, H21, GE4, GE17) 
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Chart 8.3-6 shows the regulatory status of facilities that manage ha.zardous 
waste in wastewater treatment processes. The chan shows the numbers of 
facilities that operated wastewater treatment processes and were subject to 
RCRA-permitting requirements or exempt from RCRA-pennitting 
requirements. The chan does not refer to the permitting status of the facilities' 
wastewater treatment operations. Instead. the chan indicates whether any 

operation at the facility is subject to RCRA-permitting requirements. 

Chart 8..3-6 RCRA·Panntttlng Status of Facilities Managing Hazardous Wasta In Wastewater 
Treatment Processes In 1986 

Number Quantity Managed 
Of In Wastewater Treatment 

RCRA·Parmlttlng Status Facllltlea (mHIIon tons) 

Exempt from pennittlng requirements• 3,323 266.21 

Subject to permlnlng requlremantsb 1,076 465.77 

Total 4,399 731.98 

a FacnHies managing hazardous waste only In units exempt from RCRA-permlttlng requirements. 

b FacUlties managing hazardous waste In at least one unll subject to RCRA-permittlng requirements. 
Source: TT-140 (H3), GG-170, TT·14011 (H3) 
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. Facilities can conduct wastewater treatment in tanks, surface impoundments, 
or both. Generally, surface impoundments are subject to RCRA-permitting 
requirements but tanks can be subject to or exempt from RCRA-permitting 
requirements. Chart 8.3-7 shows the types of units that facilities used to 
conduct wastewater treatment in 1986. Over 92 percent of faciUties used 
only tanks to conduct wastewater treatmenL 

Chart 8.3-7 Number of Facilities by Type of Unit Used for Wastewater Treatrnem 

Unknown 
16 

(0.3%) 

Tanks and Surface 
Impoundments 

276 
(6.3o/o) 

I 

Surface 1"1)0undments Only 
38 

(0.9%) 

Total number of tacllltlee • 4,399 

. Source: (H14) 

8.4 OTHER TREATMENT 

Respondents to the Genemor and TSDR Surveys also reponed data on any 
treatment activities in 1986 other than those specifically mentioned in the 
surveys (i.e., incineration, solidification, and wastewater t:reatment). In 1986, 
128 facilities managecl1.98 million tons or hazardous waste in other 
recycling processes. 

Chans 8.4-1 and 8.4-2 show the quantity of hazardous waste managed and the 
number of facilities managing hazardous waste in other treatment processes in 
each EPA region in 1986. Charts 8.4-3 and 8.4-4 show the same information 
for each state or territory. 



Chart 8.4-1 Quanthy of Hazardous Waste Managed In Other Treatment Processes per EPA Region In 1986 (In million tons) 

Total qu811ily managed • 1.98 million tons 

<0.01 

(0.2%) 

Region VIII 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX Includes Hawaii and Guam 
Region X inck.tdes Alaska 

Percentages Indicate the percentage ol aU hazardous 
waste managed in other treatment processes that was 
managed in the region Indicated. 

Source: TI-140 (126), TI-14011 (126) 
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Chan 8.4-2 Number of Facilities Managing Hazardous Waste In Other Treatment Processes per EPA Region In 1986 

Total nurmer of lacmties • 128 

Note: Region II Includes Puooo Rico 
and the Virgin Islands 

Region IX incUtes Hawaii and Guam 
Region X inckldes Alaska 

Percentages indicate the percentage ol allacililies 
with other treatment processes that are located In 
the region indicated. 

Source: TT-140 (126), TT-14011 (126) 
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Alaska 
Arizona 
Arkansaa 
California 

0.00 
<0.01• 

0.05 
<0.01• 

19 
20 
33 

lleu than 10,000 tona al hazardous WUI8 were gene,._. In theM mua in 1 Q8& 
bt.au than 0.1 percert of the total quantity d haz&rdaus wuta generated In 1986 wu gen«Ged In th ... atateL 
Source: lT-140 (126), TT-14011 (126) 
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Chan 8.4-4 Number of Facilities Managing Hazardous Wasta In Other Treaunant Processes by State 
ln19aa...-

Puerto 
Rhode Island 
South Camlina 
South OakcU 
Tennessee 

.... Tuaf::,:,,:_'·· ........... , ·~X·"•""'''''".,. 
Utah' ., .•... ·· 
V•morll::o:;::: .. :._: . 

.. ~~~:·:~o_:. 
Washington 
We11. Virginia 
WISCOnsin 

om 

Source: TT-1.CO (128), TT-14011 (126) 

State 

100.0 
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HAZARDOUS WASTE MANAGEMENT 
METHODS: STORAGE 

Under RCRA regulations, hazardous waste generally can be accumulated by 
the generator for less than 90 days without a RCRA permit. Hazardous waste 
stored by the generator over 90 days or by a facility other than the generator of 
the waste is generally subject to RCRA-pcrmitting requirements. This chapter 
describes this latter type of storage-storage subject to RCRA-permitting 
requirements. Throughout this chapter, the term .. storage,. is used to refer to 
storage activities subject to RCRA-pcrmitting requirements \accumulation" 
refers to exempt storage). In 1986, 1,78S facilities stored 188.8 million tons 
of hazardous waste in units subject to RCRA-pcrmitting requirements. 

9.1 GEOGRAPHIC DISTRIBUTION 

Cum 9.1-1 shows the quantity of hazardous waste stored in each EPA region 
in 1986. Region D stored the largest quantity of hazardous w~ 
S6.8Z million tons. or approximal:ely 30 percent of all hazardous waste stored. 
Owt 9.1-2 shows the number of facilities storing hazardous waste in each 
EPA region in 1986. Region V had the largest number of facilities storing 
hazardous waste. with 474 facilities or over one-fourth of all facilities storing 
hazardous waste. 

Owts 9.1-3 and 9.1-4 show, respectively, the quantity of hazardous waste· 
stored and the number of facilities s1Dring hazardous waste in each swc in 
1986. The largest quantity ofbaDrdous waste stored was in New Jersey, with 
almost SS million tons of hazardous wa.ae stored. or 29 percent of all 
h.azanfoas waste stored. California had the largest number of facilities storing 
hazardous was~ 1 S8 facilities or 8.9 percent of all facilities storing 
hazardous waste. 



Chart 9.1-1 QuantHy of Hazardous Waste Stored per EPA Region In 1986 (In million tons) 

Total quantity stored • 188.80 nillion tons 

Note: Region II includes Puerto Rico 
and lha Virgin Islands 

Region IX IncUdes Hawaii and Guam 
Region X lnck.ldes Alaska 

Quantity of hazardous waste stored In permlted or Interim &talus 
unns. Including lanka, surface Impoundments, and waste plieS. 
Percentages Indicate the pen:entage ol al hazardous waste atored 
that was In the region lndlc:aled. 

Source: TI-148 (J29, K49, 08) 
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Chart 9.1-2 Number ol Facilities Storing Hazardous Waste per EPA Region In 1986 

Totalrumber of facilities. 1.785 

Hole: Regjon II includes Puerto Rico 
and the Virgin Islands 

Region IX lnckJdes Hawaii and Guam 
Region X irdldes Alaska 

Nunmer of lacllllel storing tw&Jdoua waste In permlled « 
Interim 11alU1 unla. lncluclng tanka, surface ftlpoundments. and 
waste plea. Percentages lndcale the percentage of all ladllllet 
ator1n; hazardous waale thai were In the raglan Indicated. 

Source: TI-148 (J29, K49. 08) 
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Chart 9.1-3 Quantity ot Hazardous Wasta Stored par State In 1988 
Quantity Stored Percentage of Slate 

State million to s Total Quant Stor Rank 

188.80 100.0 

au.. than 10,000 to,. d hazardous waste were generated in theae llalH In 1918. 
llt.ess than 0. 1 percent o1 the total quantity d hazardous waste generated In 1986 wu generated In these states. 
Source: lT-148 (J29, K49, 08) 
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Chan 8.1-4 Number ot Facllftle8 Staring Hazardau• Waste per State In 1986 

Alaska 
Arizona 
Arkansu 

1 
83 

8 
99 

43 
22 
31 

1 

25 u 28 

··"Billllif~¥1~~[ 
PueriiCI Rlc:o 18 0.9 32 
Rhode Island 13 0. 7 33 
South carcana :w 1. 9 11 
South Dakclla 0 0.0 53 
Tenn..... 35 2.0 18 

Source: TT·141 (J21, 1<-'9, 08) 
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9.2 TYPE OF STORAGE UNITS 

Hazardous waste can be stored in tank systems, surface impoundments, or 
waste piles. Chan 9.2-1 shows the quantity of hazardous waste stored and the 
number of facilities storing hazardous waste in each type of facility. Tank 
systems were used most often for storage. Over 97 percent of all facilities 
storing hazardous waste did so in tank systems. These facilities stored 
109.07 minion tons of hazardous waste in tanks. 

Chan 9.2·1 Types of Storage Units and Quantity Stared In 1986 

Quantity Stared Percentage of Number Percentage 
State (million tons) Total Quantity Of F acllltles ot Facilities 

Tank Systems 109.07 57.8 1,740 97.5 

Surface I!Tl)Oundments 79.30 42.0 141 7.9 

Waste Piles 0.43 0.2 . 55 3.1 

Total 188.80 100.0 1,785• 100.0• 

•A single facility can have more than one type of storage. The totals shown are without double-counting. 
Source: TT-148 (J29, K49, 08) 
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10. Hazardous Waste Management Methods: Disposal 157 

HAZARDOUS WASTE MANAGEMENT 
METHODS: DISPOSAL 

Hazardous waste can be permanently disposed of in landfills, land treaanent 
areas, underground injection wells, or disposal impoundments. This chapter 
describes hazardous waste disposal operations in these units in 1986. Each of 
these units is subject to the land disposal restriction rules under HSW A. 
Chapter 12 discusses the effects these rules may have on the hazardous waste 
disposal activities described in this chapter. 

Landr.Jiing was the disposal metbod used by the largest number of 
facilities in 1986. During that year, 118 facilities disposed of 3.17 million 
tons of hazardous waste iD landraiis. 

Charts 10.1-1 and 10.1-2 show the quantity of hazardous waste disposed of 
and the number of facilities disposing of hazardous waste in landfills in each 
EPA region in 1986. Chans 10.1-3 and 10.1-4 show the same information for 
each state or territory. 



Chart 10.1·1 Quantity ol Hazardous Waste Managed In Landfills per EPA Region In 1986 (In million tons) 

TOial <J,~amity managed- 3.17 million tons 

Note: Region II includes Puerto Rico 

0.08 
(2.4%) -Region VIII 

and the Virgin Islands 
Region IX Includes Hawaii and Guam 
Region X lncl.ldes Alaska 

Percentages Indicate the percentage ol al 
hazardous waste managed in landfils thai was 
managed In the region Indicated. 

Source: TI-140 (l3) 
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Chart 10.1-2 Number of FaciiHies Managing Hazardous Waste In Landfills per EPA Region In 1986 

Total oomber of facilities • 118 

Nola: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX il"dJdes Hawaii and Guam 
Region X includes Alaska 

Percentages lndicale the percentage of all 
facilities wilh landfills that are located in the 
region indicated. 

Source: TT-140 (L..3) 
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Chan 10.1-3 Quantity Of Hazardous Waste Managed In Landfills by State In 1986 
Quantity Mana ed State 

Stam mllllo tons ed Rank 

8 Less than 10,000 tans of hazardous waste we,. generated In theu llates In 1988. 
bless than 0.1 percent of the talal quantity of hazardous waste generated in 1988 ._ generated in th ... llates. 
Source: TT·140 (l3) 
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Chan 10.1-4 Number of Facilities Managing Hazardous Waste In Landfills by State In 1986 
Number of 

State RCRA TSDR FaciiHie• 
Percentage of State 

RCRA TSDR FaciiHI.. Rank 
Alabama 4 14 8 
Alaska 1 0.8 35 
Arizona 1 ~8 32 
Mansas 2 1.7 16 
California 8 ~8 3 . .· CoiciradO: ;: . . ...... , 

····.:=~~~~~(····· ·._··_ .. : . :. _·_._-.. _!0•:• .. ·--:.:· 
:: . · FlOrida. :•i< : .: .... :; : .. :_::: :_ .. •• ·. · · 

).<•.:··~:_: ::•i··.···· .. ·_. ·>··.··· -·· :.:·:.!! :.•-·_._· ·_··_·. 
. :·~~-o::··-··· -.-.-~-·-: •.. 

Georgia 0 ~0 40 
Guam 0 0.0 41 
Hawaii 0 ~0 42 
~~ 2 1.7 17 
Illinois 5 

·:·::~ :· __ ·::··_ : ..... _··. ~····. 
--Kansas/; > -:-- -__ -::·:·--· - •• -- r -.• -_--_: ... 
-:::~_:; .• ·.;_·-._._.·. __ .. :. ·. ---.7·.··_.··. 

4.2 5 

. . ;.:_ ••. _ •••. _.-._···-·-··-·-···-·--·- !_~_::9: ___ ._.· __ -_-_ .•. _._:_.·_: ..•.• _.i __ .• _·:·.·-:_ •. / < .·.·.··· ...• :. 
.. -···· :.-~-·-······:·:.·. Maine 0 ~0 ~ 

Matyland 2 1.7 20 
Massachusetts 0 0.0 44 
Michigan 3 ~5 9 
Minnesota 1 

···.··~;;.::.: •. <.> / ··t···.··.· 
New Hampshire 0 · 

~a 3o 
--~:~:::: . .-:•:· ...... ·· .... ~:·:: ::: .. 

·::;.:: __ :•:-·:_ ;_ 49> ·· .. •· 
O.J;;:• / • · 26 • > -

0.0 50. 
NewJersey 2 1.7 15 
New Mexico 2 1~ ~ 
New York 5 4.2 6 
North Carolina o 0.0 47 

· North O&Mie·: • •• o : :· 
()hio. • .- •. ·_:: .• :-_-: .• :·:.. .· .. 3 

·OkJnma • c· 
~ . ~: 

· __ p=yt;~-:· .· . ··•· ., 
Puer10 Rico 3 

· ··· ·· .o.ot<:;: :_.••-_••··_:•. __ •_•'_·_·-_: •... _-_.-• __ ~0 :_ .. _ ·_·_. 
•· .... · :·:-~;;;::o:_·· I 

. . 0.8'•. . •• ~~-: . .· 

......... -..... :._· -.-.··- ~:=-r::· ........ .- ... ·.·. · ... ··--·· _- .-:._ ·_ ~::.- -_ .. • 
Rhode Island 0 0.0 51 
South CaroUna 2 1.7 14 
South Dalaa o 0.0 52 
Tennessee 2 1.7 19 
Texas• .. _ ·· ·· . .-·~·-·-. ''•\;_q><:: ..... -.,___ · ·· 2& •-·· • 
Utah .· , •. ······~···· .. <:_ •. _._-.... . t 

~=~ .i.•:~~liitr<. ..... . ·- ·-- g 
V~rginia-.-. • ... ·: .. ••i •• :::-.-;: •.• .-• .-.:·.- · ·-• 2· 
Washington 1 

2:17_··. . ... 1 

··•·••·•··•• ~;:' .. ..... ·.· ~·. 
~a 2s· 

West Virginia 3 ~5 12 
w~~in 1 ~8 ~ 

1 ~8 ~ 
100.0 

Source: TI-140 (L3) 
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10.2 LANDTREATMENT 

A land treatment area is a section of land in which hazardous waste is 
applied to or incorporated into the soil surface for disposaL Facilities 
commonly use this method to manage petroleum wastes. The wastes are 
spread over the surface and then tilled under the soil, where micro­
organisms help to break down tbe petroleum residues. During 1986, 58 
facilities operated 981and treatment areas. These land treatment areas 
received 0.38 million tons or hazardous waste during that year. 

Chans 10.2-1 and 10.2-2 show the quantity of hazardous waste disposed of 
and the number of facilities disposing of hazardous waste in land treaanent 
areas in each EPA region in 1986. Charts 10.2-3 and 10.2-4 show the same 
information for each state or territory. 



Chart 10.2-1 Quantity of Hazardous Waste Managed In Land Treatment Areas per EPA Region In 1986 (In million tons) 

Total quantity managed. 0.38 million Ions 

0.01 
(2.5%) -Region VIII 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lnckJdes Hawaii and Guam 
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Percentages Indicate the percentage of aU 
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areas that was managed in the region Indicated. 

Source: TI-140 (MJ) 
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Chart 10.2-2 Number of Facilities Managing Hazardous Waste In Land Treatment Areas per EPA Region In 1986 

T olal number oflacililies - 58 

Note: Region II Includes Puerto Rico 
and lhe Vwgln Islands 

Region IX lnckades Hawaii and Guam 
Region X lncUies Alaska 

Percentages Indicate the percentage of aU 
facilities with land treatmeR areas thai are 
localed illhe region lndicalsd. 

Source: TI-140 (M3) 
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Chan 10.2·3 Quantity of Hazardous Waste Managed In Land Treatment Areas by State In 1986 
Quantity Mana ed Percentage of State 

State million tons Total Quant Mana Rank 
Alabama <0.01 8 0.2 19 
Alaska 0.00 0.0 23 
Arizona 0.00 0.0 24 
Arkansas <0.01 a 0.6 12 
California 0.02 5.7 4 

·,--·_---o~.--l~a~=,•_,._,:,-.=,_-,:_•,:_,.:'-:_·,._::,:·_:,._:_:,:,._:•,i __ • •,=••-•:=:=-•_,_· ' , ·'- -::=- . g-:•: : -. \=: :_ •- ~at ;( o-: :·· ·-·- . ·: _--·:· -•·• ... - : .. -, 
.,· Di~';i:CDfu~a') ::\: , (! :: :::;~~~!:::u:•=:: ::_! _:,.: : ___ '_·•':: - g:~!!ii ·-·- -- ·.··_ 13-: 
.• : AOrida:i::;:,,;;,;=: •. _:::,.-;::'_-:::. :.0:\.: :=0:~-oo:L::•:::::):_:::::; ::, ____ ,(,';:: o~Q) : ;=:- -- ~-_:,. ·-

Georgia 0.00 0.0 29 
Guam 0.00 0.0 30 
Hawaii <0.01• <0.1b 22 
Idaho 0.00 0.0 32 

• .•··~-~u-~ ... 3, ____ • __ -_,: •. __ , •. _ .. : __ ,i·_._ .. :! __ ,··_,:_=_-.: __ .:.:,.•.:_,-_:_ .• _._ •• ,. ·••··.·.·.. . .. j~::· . . ·····•···· .. ~~:· .>• : ..•..•. ,:; ,: ... 1!,:. :-·=~ ' g::.:: '.:·• ,=·· ' ''. u:::•: ::i!::!:\::' •= :: ;j!iii:::=: •::·-~:,:: :· 

Maine 0.00 0.0 36 
Maryland 0.00 0.0 35 
Massachusatla 0.00 0.0 34 
Michigan 0.00 0.0 37 
Minnesota 0.01 2.5 7 

~aPpi_,=_,=~::::_._·,=_--_: __ =•:•.;_:_·_::_,:_,:,::•-_•_;_-_._,,•_,·_;_=•,:_•.-•-_:_···= _, __ ·=-:_-:::-;:,::;;;:·:~::::1-<·= ( ~::_r-::: ·:·;=_.-;;::·:.:;_· :=:. ::._,-·:=_:_=:_;:~·---_-_J_:4,-l);t-_·.-_=9--_ •• _::_::::_,: __ :_.:_:,:_.:,: _ . -::=::=:·:,: -:::. •=:·· ,::~:::::- ·_ 
"""'"-- ,-,-u- .. 'u.::-,,;:::/:':.Co·ot•-<:_ :.':'<,;_: .. ;-'' ._.:"--·: _ :' •.. -.. =:-.:::·,.::::u · 10.'u. ,·,, 
Nabraaka -= · ·-·--·-·.· · · '< ::_::·•_::_:._:_•_: =•_-_: __ '_:: :o:oiJ.=r , · . ::- ,_:_.-_, .. u,_ ,u ;:;-== ___ ._.·'_,_·_.~,-' __ '_-_.'··_;,, .. _, .=O~_o:;_~_=r:= ::_.,• .--=·: ::· =_._-_.-,'-_: __ ·-.. -.:.- :: 4t•-. •-

_,:_ N'""ada.=_,_. __ .:_'.-_=_•,? __ •._•,•.:•_._=,--, •. _, .. _.,-._ .. __ :. •• :_:- :o.oo:::_, - : - .. :. ,: .. :=,,.,_,_. O:Q{/ ,: .', ; .• ••= , .. ,,: - =: 4342. •·•··•. 
Naw Hampshire 0.00 0.0 
Naw Jersey <0.01• 0.1 21 
New Mexico <0.01• 0.5 14 
New York 0.00 0.0 44 
North Caro6na 0.00 0.0 39 

. ~;·.· __ • --~~;r~!~~i~~~~i!:t&li!~:.~;:.i:;;.·~~r••·· 
Puerto Rlco 0.00 0.0 46 
Rhodalsland 0.00 0.0 47 
South Carolina 0.00 0.0 48 
South Dakota 0.00 0.0 49 
Tennessee 0.00 0.0 50 
Taxu . · · · : -··~:;·n:=:;;>=:y::•:·.· ==:·•=::=::::• :o.1t• : ·. · · · so;e > · • t 
Utah.· \:B~t:;;~:.::::• -_ ; cO.ot• . . .. · t.1J.\ .•_--._·-··-._.· /• __ -. ,_-- .. 

52
-'g_·_:_·•. _ _-_- - _ _--. 

~;:land:=~~;~·;J~~t:.::=:> -: '> ·-· · - .. • g;:: , -·-···· ······· ... -.. · -. _ : ::=r~:: , _ . . ···· ··.- ·.· ~~~on~:,( ,-. '=·:.':.·=-·:::==-:... :_~?\t::::::,}:·:······.····•:••*;.,- -
Wesa Virginia 0.00 0.0 54 
WISCOnsin 0.00 0.0 53 

<0.01• 0.4 15 
0.38 100.0 

-Less than 1 0,000 tons at hazardous waste ware generated in thaN statet in 1988. 
bLess than 0.1 parcem of the total quantity at hazaldous waste generated in 1986 was gen8t"atad in these ltates. 
Source: TT·140 (M3) . 
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Chan 10.2-4 Number at FaciUtiH Managing HazardouS Wuteln Land Treatment Araaa by Stat• In 
1986·....,_. 
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10.3 DISPOSALIMPOUNDMENTS 

Disposal impoundments are surface impoundments used to permanently 
dispose of hazardous waste, generally liquid waste or waste containing 
free liquids. In 1986, 4.61 million tons of hazardous waste entered surface 
impoundments for permanent disposaL Seventy facilities operated these 
disposal impoundments in 1986. 

Chans 10.3-1 and 10.3-2 show the quantity of hazardous waste disposed of 
and the number of facilities disposing of hazardous waste in disposal 
impoundments in each EPA region in 1986. Charts 10.3-3 and 10.3-4 show 
the same information for each state or territory. 



Chan 10.3-1 Quantity of Hazardous Waste Managed In Disposal Impoundments per EPA Region In 1986 (In million tons) 

Tolal (JJanlily managed- 4.61 million tons 

Note: Region II Includes Puerto Rico 
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Chart 10.3-2 Number of Facilities Managing Hazardous Waste In Disposal Impoundments per EPA Region In 1986 

T Olal number ollacilities • 70 

Region VIII 

Note: Region II includes Pu9f1o Rico 
and the Virgin Islands 

Region IX incbles Hawaii and Guam 
Region X lnck.ldes Alaska 

Percentages Indicate the percentage of all 
facilities with disposallq>oundments thai are 
located in the region indicated. 

Source: TI-140 (K43) 
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Chart 10.3-3 Quantity at Hazardous Wasta Managed In Dlsposallmpoundmanta by Stata In 1986 
Percentage of State 

Sta Tota Quant Mana Ran 
Alabama 0.0 19 
Alaska o.o 1 a 
Arizona- 0.0 20 
Arkansas 0.1 13 
California 0.9 9 

Jfii~~~f~J,!,i~ii!tl'lf~ill·~lli~·::r;~ ]~.~ .. (i:ir;;[;t·." 
Georgia 1 .57 33.9 1 
Guam 0.00 0.0 25 
Hawaii 0.00 0.0 28 
~~ ~00 ~ v 
lllinoil 0.69 15.0 4 

: ··~&;.~;.:~~h~~~~'·l!lf~l,:: ·~ll .. ~~~-~~ ·t?~tJ:i:: .• 1'lii( .~~····· 
Maine 0.00 0.0 32 
MaJYiand 0.00 0.0 31 
Massachusetts 0.00 o.o 30 
Michigan 0.00 o.o 33 
Mlnneaota 0.00 0.0 34 

•········1Bi~'1111{11J~'!:f 
New Hampehlra 0.00 0.0 39 
New Jersey 0.00 0.0 40 
New Mexico 0.00' 0.0 41 
New Yotk 0.00 0.0 43 
North carouna o.oo o.o 38 
NOrlh DiJCD!ta~~~~~·~) -:·=··:.-··=·:~::::::.:::~ .. ~~:4.;;.-.~ ·o.orr.~ .. -~ ~::: .. ~=: -=~~-..... ::-:::·-· :· .·::p..~~~ ... ~t>~;:-.. : .. ~ .. :· i· ... ____ .. _ :. == = =·==··:=-:. 37~0.::·>=:·· 

5:::£L.::.:;;~.i·,_;31f~_:;:~·-·~·····~~ r•.··· 
Puerto Rico 0.00 o.o 45 
Rhode Island: 0.00 0.0 · 48 
South Carolina <0.01 8 c0.11t 18 
South DaJ<cCa o.oo o.o- 47 
Tennesue 0.00 0.0 48 

~~" '"' ·~~:;~t~~r~·~?~~~:•~;;<.·. 
Wnt. VIrginia 0.08 1.8 8 
WISCOnm 0.00 0.0 53 

~00 ~0 ~ 
4.61 100.0 

&leu than 10,000 tens ol hazardoua waste were generated In th ... ltatn In 1986. 
bt.asa than 0. 1 percenl of the tctal quantly ol hazardous wasta ganem.d In 1988 wu generated In th ... statu. 
Source: TT-140 (1<43) . 
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Chan 10.3-4 Number of Facilities Managing Hazardous Waste In Disposal Impoundments by State In 
1986 . 

State 
~~~· 3 
~aska 0 
Arizona 0 
Art<ansas 1 
California 7 
COlorado< ' · · 0 ••· .. · · ·. 

.,••::siL~~:,··,········· · .>:~:··· · 
•• . Florida/: / > ·. . . . . . .· • 0. . • . . . . ' . 

Georgia 5 
Guam 0 
Hawaii 0 
Idaho 0 
rn~~ 2 

' Iridian& > • . . G :-::·· 

Iowa. , .i' · 1 · .· · . 
Kansa&·,::,, •.•. · .. ·. ' . . 0... . . .. 
Kentt.dcy . . , . 1 ' 
Louisian~·. ;. · 4 

· Maine· ···· · o 
Maryland o 
Massachusetts 0 
Michigan 2 
Minnesota 0 

.. Mluiiislppf'' ·• · .. ·'. > •. 1 !' ··.·:·, ·· ·· · 
.. MissoUri: •. :·,,:·, ·:. ·. . 1.: ·. · .. ,·· 

Montana· '. • .. • ck • · ·· 
. Nebraska•: ; . :. 0 · . 
Nevada:•::· ,.':·;. ,,•· .,. . .. 0·' · 
New Hampshire 0 
NewJersey 0 
New Mexico 1 
New YoM 1 
North CaroUna 0 

... ~;:,::~:·······.······. · ... ·.·•.············•: ..••... :.··· .. · ... ·:· .. . 
Oregon,•,,.', .. ' ••.•... ·... . ·.·. <_:.','.'·,-, ..... 0 ... . 
Pennsytvarua·. · · 3 . ' · 
Puerto Rico 1 
Rhode Island 0 
South CaroUna 3 
South Oakala 0 
Tennessee 0 
Tex&a . • ··>YMa::•:~.:::: :.: . 13 
... _.. . ...... ·.·.··.. . ''·,···.·.·.·.••···· 4 

· \oll..au ··• <·'i::'>Yi'•)• 
Vermont·'··'· , .:.:.-. .:· •..•• ,, ·· o· 

. VIrgin llland:<·•.: ·:. 0 
Virginia·. · · · · 1 
Washington 0 
West Virginia 3 
W~M~ 0 

0 
70 100.0 

Source: TI-140 (K43) 
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1 OA INJECTIO" WELLS 

Underground injection of hazardous waste is a land disposal method 
whereby hazardous waste is introduced into tbe subsurface through, 
drilled deep wells. Underground injection wells were operated by 63 
facilities in 1986 and received 28.73 minion tons or hazardous waste for 
disposal. Underground injection was tbe most common method of 
hazardous waste disposal in 1986 based on tbe quantity of hazardous 
waste disposed of. 

Charts 10.4-1 and 10.4-2 show the quantity of hazardous waste disposed of 
and the number of facilities disposing of hazardous waste in injection wells in 
each EPA region in 1986. Chans 10.4-3 and 10.4-4 show the same 
information for each state or tenitory. 



---... 

Chart 10.4-1 Quantity of Hazardous Waste Managed In InJection Wells per EPA Region In 1986 (In million tons) 

Total quant~y managed • 28.73 million tons 

Note: Region II includes Puerto Rico 
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Percentages indicate the percentage of all 
hazardous waste managed in injection wells that 
was managed in the region indicated. 

Source: TI-140 (N3) 
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Chart 10.4-2 Number ol Facllhlea Managing Hazardous Waste In InJection Wells per EPA Region In 1986 

Total rumber of facilities • 63 

Note: Region II Includes Puelto Rico 
and the Virgin Islands 

Region IX lncU:Ies HawaU and Guam 
Region X lrdJdes Alaska 

Percentages Indicate the percentage of al 
facilities with Injection wels that are localed In 
lhe region indicaled. 

Source: TT-140 (N3) 
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Chan 10.4-3 Quantity of Hazardous Wasta Managed In Injection Wells by State In 1986 
Quantity Managed Percentage of State 

Stat m Ilion tons Total Qu Mana Rank 

28.73 100.0 
-tess than 1 0,000 tons of hazardous waste were generated in these states in 1986. 
bless than 0.1 percent ot the total quantity of hazardous waste generated in 1986 wu generated in these states. 
Source: TT-1 40 (N3) 
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Chan 1 a~ Number Of Facilities Managing Hazardous Wast8 In Injection Walls by State In 1988-
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UNITS SUBJECT TO THE LAND DISPOSAL 
RESTRICTION RULE 

Regulations authorized by HSW A· and promulgated by EPA since 1986 
prohibit the land disposal of hazardous waste unless hazardous chemicals and 
characteristics have been removed. reduced. or stabilized to the greatest extent 
possible or unless EPA determines on a site-specific basis that there will be no 
migration of hazardous constituents from the land disposal uniL Land 
disposal units covered by these restrictions include landfills, land treatment 
areas. surface impoundments, waste piles, and underground injection wells. 
The regulations apply to all waste management activities (including storage 
and treatment) conducted in these units. 

Chapter 10 included a disc:ussion of land disposal in landfills. land treabllent 
areas, surface impoundments used for disposal. and underground injection 
wells during 1986. This chapter describes the remaining units subject to the 
land disposal restrictions--waste piles and surface impoundments (including 
those used for treatment or storage). Section 12.1 describes the potential 
effects of the land disposal restrictions, using the 1986 data as a baseline by 
which to evaluate these effects. 

11.1 WASTE PILES 

A waste pile is an unc:ontained accumulation of solid or nonfiowing 
hazardous waste. In 1986, 71 facilities managed 0.677 million tons or 
hazardous waste in waste pOes. 

Charts 11.1-1 and 11.1-2 show the quantity of hazudous waste managed and 
the number of facilities managing hazardous waste in waste piles in each EPA 
region in 1986. Chans 11.1-3 and 11.1-4 show the same information for each 
state or territory. 



Chart 11.1·1 OuantHy of Hazardous Waste Managed In Wasle Piles per EPA Region In 1986 (In million tons) 

Total quantity managed • 0.677 million tons 

Nola: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lnckJdes Hawaii and Guam 
Region X lrdKies Alaska 

Percentages In parenlhases IndiCate the percentage of 
all hazardous wasta managed in wasta piles that was 
generated In the region Indicated. 

Source: TT-149 (J3) 
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Chart 11.1-2 Number of Facilities Managing Hazardous Waste In Waste Plies per EPA Region In 1986 

Total number of facilities - 71 

Note: Region II includes Puerto Rico 
and the VIrgin Islands 

Region IX Includes Hawaii and Guam 
Region X lrd.Jdes Alaska 

Percentages in parentheses Indicate the percentage 
of all facilities managing hazardous waste in wasta 
piles that are located in lhe region indicated. 

Source: TT-149 (J3) 
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Chan 11.1·3 Quantllyaf Hazardous Waste Managed In Waste Plies by State In 1988 

Alabama 0.046 4 
Alaska 0.000 27 
Arizona 0.000 28 
ArKansas 0.006 16 
California 0.000 29 

·-~~~:,,};, ,~r~---;f~\~~~-~~~~~~~~1~~~L:_~::~-;i'l~~:'~f~ :~ti :• 
Georgia 0.002 0.3 20 
Guam 0.000 0.0 32 
Hawaii 0.000 0.0 33 
Idaho 0.000 0.0 34 
lllinoi!a 0.014 2.0 9 

-§tt,N~:-}f~~i~:;:~,,§t:,;::.i.W~~,jl~~t1if;~:l!-if~. :._ 
Maine 0.000 0.0 39 
Maryland 0.001 0.2-. 22 
Massactluseas o.ooo o.o 40 
Michigan 0.181 26.8 2 
Minnesota 0.010 1.5 10 

5¥:';-::~:~:~:~,:~·-::--~f-~~~~EQ~~,·:::~-·~!~'- --- --_- ~ 
New Hampshlra · 0.000 0.0 43 
New Jersey 0.001 0.2 21 
New Mexico 0.000 0.0 44 
New York 0.007 1.0 15 
Nor1h Carofina 0.000 0.0 45 

Rhode lalancl 
South Caro~na 
South Oakda 
TenntssH 

· Texu· 
Utah~---.·'.::_:. 

·=~<:: 
_VIrgin.}:-~: .. >::' 
Washington 

0.000 
0.010 
0.000 
0.000 

0.0 
1.5 
0.0 
0.0 

wee Virginia o.oo7 1.0 
WISCOnsin <0.0018 <0.11t 

om 0.005 0.8 

-teas than 10,000 tons ol hazardous waste were generated in these 1tate1 in 1988. 
bt.ess than 0. 1 percent of the tgtaJ quantity ol hazaldous waste genermed in 1988 wu gen«eted In th ... atates. 
Source: TT-149 (J3) -
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Chan 11.1-4 Number of Facilities Managing Hazardous Waste In Wasta Plies by Stataln 1986 
Number of Percentage of 

State Facilities Total Number 
Alabama 2 2.8 
Alaska 0 o.o 
Arizona 0 0.0 
Ar1<ansas 1 1 .4 
California 0 0.0 

' CciiOradO :: . . . •.··. 22·--.·.· .• ·.:_·-····:. '· •. • .. ·.·.-•... ·.•_·:·_ :: : ' ' 2.8 :: .• · ConnectJcut··-•:. · ·- · · ·· · · · · tl' •: :·. :.:: · :· . 
Del a~) L . · · 0 · ·. ·· ·. · ' : 0.0 · 
o· cotCol mtil... 'o.:: :··.:: a.a 

--.. · .• .,~~----_-_:_: .-'-•.:.·.·.: __ .. u_ .. ·.· .. ·.-,-.:_·.·.· • .. •::· .. C'"IUIIU. · ... :s;·;,,:::": ·, :.:,'.·.::·4.2.: .·::::. ,: ...... ·::.:. .. :.. ,: .· 
Georgia 2 2.8 
Guam 0 0.0 
Hawaii 0 0.0 
ldah;) 0 0.0 
Illinois 2 2.8 

- ·• ·_·~Lou~--r:naislarla·~-·,_J_:.·_·.: __ :_: .. ·:·-.·-:· ... ·.·: .. ·.·-·-_··••. r .. 1~ 
"'"' .. _.., . . . : ·- . ·r . . . ·_ ._._· ·.- •1-.4-a •.• .. : _. . . . : . .. ·::.: .. ::-·., .. .-_.;·.:-··_o··- "' 
Maine 0 0.0 
Maryland 1 1.4 
Massachusetta 0 0.0 
M~~~ 4 s~· 
Minnesota 3 4.2 
MISS1sslppk : .. · . : . : : : ' C ' 1 .-,_.;·•:..-:· : i 
MISsouri ,. · '. . ... :._,·· ·:_._·-:._._--_·1_: .. _ :. -. · .. ·: : .. 1~)? .\O· .Mcnl~~:::··\,0 : •• :.,, ··:. •::: I .. ·•: :to(·:: : •:.••·.:··· 

State 
Rank 

9 
29 
30 
19 
31 

. . ' 12 ' . '. 
. <13 ' ''. 
··:· 32····· 

"33 .. ' 
..•... -.: .. ·-: _<_$< 

15 
34 
35 
36 
11 

< <' ·. ___ :. ·-~~· ._ .. 
. ·.' '·. ':~~·:··· ·. 

···>·_4Q .• •:-: ::·.:·•·• 
41 
22 
42 

5 
7 

·:>·:.~·· 
·~-··· . . <43• ~=~---.-.L_;_.' .... ::_ ..• :_ ._· .. _.: ... _.· .. ·.· .•. _.,. :.· ...... -. oo·•_::_ .· ... -. _-·: ·_-.:· :• • .. o;.o .. . .... .-.- ... • .......... , .. · ............... -.. · o.o.:::·· -......................... . 

New Hampshire 0 0.0 
44 . ··.: ..... ··· .... · 4.5. 

New Jeraay 2 2.8 
New Mexico 0 0.0 
New York 3 4.2 
North Carolina 0 0.0 
NorthOWta · ·.··.-.. ·_.-·_ .. -.

1
o
0

._.···.-· .·- · · · · : ·0.0:·:: ... ' OhD ' ' '· . ' .. 14.1 : 
'Ofd~.:~:· ' . ' 
r=~· . ·········· ' :.or .:\ :,t'4ii~>.• '" ' 
Rhode Island 0 0.0 
South Carolina 1 1.4 
South Oakata o 0.0 
Tennessee 1 1.4 

"Texas · · · ··· _,,,.,,,,.q,·~"····, .. ,-.,~ .•.••• rv: ·:.;·'·:.:: .::·· :··. , . .-•·:· .· ·- -· : .,.-: ·· : .. a.s-:·>···--
' Utah. '. ': ');;;:);:,;;~:._: ::-:: 0 0.0 
. Vermont . 'i<r,:"~ - ··. o· 0-.11 · • · ·· 

~~~=-~~·:t.--:::'t::C<·· ... , .... ' ; ' . ···•··•· ~' ... , .... :..:.· ;:g 
Washington 2 2.8 
Wast Virginia 1 1.4 
WISCDnsin 1 1.4 

1 1.4 
71 100.0 

Source: TT-149 (J3) 
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51 
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54 
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Chan 11.1-5 shows the hazardous waste management activities conducted in 
waste piles in 1986. Over 70 percent of facilities with waste piles used the 
units to store hazardous waste in 1986. 

Chart 11.1·5 Types of Wasta Management Conducted In Wasta Plies In 1988, by Number of Facilities 

Storage 50 

Treatment 

Unknown 

75% 100% 

Source: TT-149 (J3. J27, J29) 

11.2 SURFACE IMPOUNDMENTS 

Surface Impoundments are pits, ponds, or lagoons desipecl to bold liquid 
wastes or wastes containing free Uquicls. Surface impouDdments can be 
used to accumulate, store, treat, rec:yde, or dispose of hazardous waste. . 
In 1986., 298 facilities managed 23L7 miWoa tons of bazardous waste in 
surface impoundments. 

Charts 11.2-1 and 11.2-2 show the quantity of hazardous waste managed in 
and the number of facilities managing hazardous waste in surface 
impoundments in each EPA region in 1986. Charts 11.2-3 and 11.2-4 show 
the same information for each state or territory. 



Chart 11.2·1 Quantity of Hazardous Waste Managed In Surtace Impoundments per EPA Region In 1986 (In million tons) 

Total quantity managed • 231.70 million tons 

Note: Region II includes Puerto Rico 
and the Virgin Islands 

Region IX lnWdes Hawaii and Guam 
Region X lnck.ldes Alaska 

0.14 
(0.1o/o) 

Region VII 

44.83 

Percentages In parentheses Indicate the percentage oil Reglo,!!!l 
all hazardous waste managed In surface impoundments 
that was generated in the region Indicated. 

Source: TT-150 (K3) 
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Chart 11.2-2 Number of Facilities Managing Hazardous Waste In SUrface Impoundments per EPA Region In 1986 

T olaloomber ollacilities • 298 

Nota: Reglpn II Includes Pueno Rico 
and the Virgin Islands 

Region IX Includes Hawaii and Guam 
Region X ildldes Alaska 

Percentages in parentheses Indicate the percentage 

8 
(2.7Vfo) -Region VII 

ol all facilities managing hazardous waste In surface 
in1>0Undmenl that are located in the region indicated. 1 Region VI 

Source: TI-150 (K3) 
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Chart 11 .2·3 Quantity of Hazardous Waste Managed In Surtace lmpoundmams by State In 1986 
Quantity Mana ed Percentage of State 

State million tona Total Quant Rank 
Alabama 4.96 2.1 1 1 
Alaska 0.00 0.0 40 
Arizona 0.02 c0.1b 30 
Arkansas 0.03 cO. 111 29 
California 2.67 1.2 13 · · .. coioradO '·· · · · · · ... . : ·o:oa' · · . .·······•· : > :-< co'tll'" ··· · · ··. ·.,·. · · ·· a1 . .. · ....•. 

· .. · OCoeln;anwaJ'8ectic:ut. . . ·.·,:.·.· .• · .•• · .• ··.·.·.•.• .. ·• ..• • .• • ..• • .• · .• ·· .• •.•.· .• · .• • .• •.• .• ..• • .···::··· .·.·,· .• · ...• • .. ,. , ·. . . :< • ·, •: ., .· . , . , ··o·1 0' ·' . . ··•'· ·• ·. < <a: 1 b ·. • > •· •·; .: . . . . . . .· . . . 27." . .· .... .. ·.·.· .. ,: ......... ··>•<<>·.' .• , ....• •· •. ····.·•· , .... ,· .•.·.:.,',·.· ... ,•, .. ',• ......... ' ·, •.•.... • .. ·.:·.•.·.~· ·~ .•. '",,.·'.··· ............ ·.·. ·.··:··.· . .",.' ·• .. ·.··• .... ·'•:.• ·•··.·. :.' ...•....•.. . . :. ,. .. .· .• .• .• . .· . ·. . . ·<O.il 1. ": ·•: , ....... · .... ': •. ,\• .• : .· . ,; . ...... .• .. ·: .• . :. · .. , .. ..< . · .. •. ·. . . . . . . . . . 35: 

· OistriC:IOICOliirrtbiai :: ,·,,• .. · .. •·.•·.·,., •. ,. i'::<:::: : .o~oo::; :.: ·· >i ::·.::: .• •:·,·····; .. · IUt · : :' :·::: •••..•• ·.··,.··.·.• .. • •. · ••.••.•..• · .. •.· .•.•. ·.· .. :, .. • ..•. •.:., ..... '::::···.· ...•• ·.·-,'~".1 .. ' .. ··• ..•..•. :,·.•. ·. , ... · • ~n:~··:: :).:'.::•:.: > ,. . .... <. ,. ~~~:: : . ·•··· .. ::; ::;::.: .. ::,:.:::::. ::~·::•: :,. ':' : .. •7 •. • •. · .. ·. 
Guam 0.00 0.0 42 
Hawaii 0.00 0.0 43 
Idaho <0.01• <0.111 34 
Illinois 5.39 2.3 1 0 

. Indiana·<' ··' ·: ·.' '·. . . O;c•· : ·.·· ··••, 0.2·' . ,., • ·' ·. .. .:• .. HV . ·· .• ·.: ·.:.:. 

IoWa· >~:~~> .·······•·:> ~1:j,>: >··· ~::.·:······ .. 
·. ·=-l...OLI· isian·~.~ .•.•. ·~· ...•. ',: ... ' .. ,·.' .. ,·.· •• •.·.•.•.•,·,,·· .· . . . . . . , t> : : ·.· .. , .... o·.·i)e.'o!: : . .. ········,··.·,'• ....... '···.•.•.·.··.,···· ••. 2-!!· .:i:· .·.···•·.·,•,·.·.,•.,·.,,·a· .. ·.·.•.·.,,•·,,' · · ·: · ·: · .::·: .· .:. :.. . • w: .. ·· · · · .. · .· :.. _ ... :··· .::-.:::::~vt( :·.:.·:··::.:.:: .. 

Maine 0.00 0.0 44 
Maryland 0.25 0.1 22 
Massactluseaa 0.09 <0.1 II 28 
Michigan 36.81 15.9 3 
Minnescta 0.00 0.0 45 

···• ~~·:~r:·::.;:·:·:., .~.'' •· :: :_'•·i.:·· :. ·.··.•·.:.: .. ·.•·.i .•..•... !.: .•. ,i .. !:,•.·.!.:.:.: .•. : .• ·.·.: ....... ~o· ·.:ooo~.·.:.i·,,······l·.· ..•. -.! .•.•. • .•.•. ,:,:.•~.•-.•,,•.·.·,· .. ·.·.:,.,• ... · .: ,, •• :: :._::: ·-.·~.--\~;~~·,: . · ... :·: .. · ... · ,·: ..... :.. . '· :. i:•·.;;:;;.• .::H\: . 
···.··~l,m;!1:!1 '1~3!· H~~1g; ~";;, :~]~11iiml~l,'~~ff~~ffi: .i~:/i~~ , 

New Jersey 53.47 23.1 1 
New Mexk:o c0.o1• <0. 1 II 38 
New YoM 5.81 2.5 9 
North carolina 0.36 0.2 20 

~~~~~~,~~~l~rt~~;,'~~;~~~~~i~f~.;~~',",;!.····· 
Puertc Rico 0.12 0.1 24 
Rhode Island 0.00 0.0 51 
South Caro6na 2.62 1.1 14 
South Oakcta 0.00 0.0 52 
Tennessee 22.21 9.8 5 

"[;: : ·. '.J·.···· ······~:."oou·:. :.·.····· .. .. , • !;Tot~.· .. ·· .... ··.:·~: .. ·· .· '· : .. ·. ·:. 25532.·,• ............... '. 
Vermont:,•:·•·:···•··· "'· .·•,• "" 

. ~~~Ia · : • ..•• ' t~ft · · · ... :. : .. : . , ... ,.:c/< :.~::::.:· • •: · · · · . • .· .. . ' ~· .•.. · .... 
Washington 0.54 0.2 18 
Wast Virginia 22.48 9.7 4 
WISCOnsin <0.01• <0.111 39 

c0.01• <0.1 11 37 
231.70 100.0 

llass lhan 10.000 tons cl hazasdoua wasta were ganarlllad in lhasa states In 1981. 
bt.ass lhan 0. 1 percent of the total quantity cl hazardoua waste generated in 1986 was generated In 11'1 ... statu. 
Source: TI-150 (K3) 
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Chan 11.2-4 Number of Facilities Managing Hazanlaus Waste In SUrface lmpaundmems by State In 
19._ ........ 

Alabama 3.0 12 
Alaska 0.0 40 
Arizona 1.0 29 
~ 1.3 25 
California 7.0 3 

•.··:···:····· .. •·: ... ·rFI .. ==-Oricla· .. onidO.·.·· •.·• ...•.... ··of··· .•• : .•. : .. :· ...•. :·.• .. ~:·G...I·.;.·.·.·.· ... •·.;·.'··.:.i.~l··•.~~:~ .. :·.•:.·.· .. •:• ... :: ... ·.! .• ·t• .. ~: ... :.t ....... :· ... :: ... !·:.·,·······: .. ·.,:·.:·· ... :·.·.~~:~~~.:: ..•... :: ...•...•. :.::·:·.:·····,·,·:···:·.··.·.;···;·~.ri::::[ ~~~r,r ~~:m.~.:.~f ... t4:0,:,.~.t.::;·· · .... .. ... ···:-· i F\)).~2.>.~~7· .. ·.: ... ·:.-.·•.··.•.·::·;'J:'''. ... . :< ..... ,, · ·· .:. :.;:::: ::-:·... .... .... . .,.... •to~· ,.,;;;; •. :.,, ;;.: ·•' >: ::F:"O :<.~(} ·: · 
Georgia 8 13 
Guam o o.o 42 
Hawaii 0 0.0 43 
Idaho 1 0.3 J4 
Illinois 12 4.0 9 

•..••... ··• .• ,.ru~.;;···i~.~:······:• .. : .. : .•.. i····;.:i .. :: •..•. : •...••..•••... ·.·_." •...•. ·.:.· .. ·.·:: .•.••.... ·::,·.··: .• : ••.. :·······:: .. · ..•• ;· •. ·':i~.f~t.~ .. · .. : .. : ..•..• _::f .. ·.·.:.! ...•.•.•. s:· ·::::::~i'.j'~i· ·~~~: .. u~·;i: .. :~:.r•.J:J!'. •"'~]1.:1" .. • ~ --· . : .. ·,·:: .... , .• ,:... ,.J :.:: .. · :·. :< .... ; •;:·7~Q/tH:.···· ·:<•·:•·.2 .. :/.\ ·· 
Maine 0 0.0 44 
Malyland 2 0. 7 30 
Massachusetts 4 1.3 24 
Michigan 12 4.0 8 

., Minnesota 0 0.0 45 

100.0 
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Chart 11.2-5 shows the hazardous waste management activities conducted in 
surface impoundments in 1986. Most facilities (63 percent) used their 
surface impoundments to treat hazardous waste in 1986. Section 10.3 
funher describes hazardous waste disposal in surface impoundments. 

Chan 11.2·5 Types of Waste Management Conducted In Surface Impoundments In 1986, by Number 
of Facilities 

Treatment 188 

Storage Only 

Unknown 

75% 1 COo/. 

Source: TT-150 (K3, 1<31, K46, K49) 



188 1986 Hazardous Waste Generation and Management 

(This page is intentionally blank) 



12 

12. Changes Since 1986 189 

CHANGES SINCE 1986 AFFECTING 
HAZARDOUS WASTE MANAGEMENT 

The Generator and TSDR Survey data cover the calendar year 1986 and can 
be used as a baseline by which to evaluate changes in hazardous waste 
management activities since 1986. Several factors affect hazardous waste 
management activities. One important factor is the level and type of 
production or other business activity that facilities generate. These economic 
factors vary from year to year and industry to industry, and their effects are 
difficult to assess. 

A second factor that affects hazardous waste management activities is changes 
in the regulatory environmenL Because such changes apply uniformly to 
particular waste management activities, the overall effect of these changes can 
be assessed. Among the major regulatory changes affecting hazardous waste 
management activities since 1986 arc the implementation of th~ following: 

• land disposal prohibitions authorized by HSW A, 

• minimum technical requirements for surface impoundments 
authorized by HSW A, 

• the toxicity characteristic leachate procedure (TCI..P) test to 
determine if a waste is toxic and therefore hazardous under RCRA, 
and 

• EPA and state activities to encourage industtial pollution prevention. 

This chapter examines each of these changes in the regulatory environment 
since 1986 and suggests their probable effects on hazardous waste 
management activities. 

12.1 LAND DISPOSAL RESTRICTION RULES 

In enacting HSWA, Congress required EPA to develop regulations prohibiting 
the land disposal of hazardous waste unless hazardous chemicals and 
characteristics have been removed, reduced, or stabilized to the greatest extent 
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possible, or unless EPA determines on a site-specific basis that there will be 
no migration of hazardous constituents from the land disposal unit for as long 
as the wastes remain hazardous. Concern for potential groundwater and soil 
contamination from hazardous waste disposed of in land-based activities 
prompted these legislative changes. Land disposal units covered by these 
prohibitions include landfills, land treaanent areas, swface impoundments, 
waste piles, and underground injection wells. These restrictions apply to all 
waste management activities (including storage or treatment) conducted in 
these land disposal units. 

HSWA imposes a schedule on EPA, including provisions for two-year delays 
in national implementation based on capacity shortfalls in BDAT 
technologies, for determining conditions under which a particular hazardous 
waste may be disposed of in land disposal units. This schedule is outlined in 
Chart 12.1-1. 

Chart 12.1·1. Schedule far Hazardaua Wasta Land Disposal Restriction 
Rules Under HSWA. 

Date Effectlw 

November 1986 

July 1987 

August 1988 

June1990 

May 1991 . 

RCRA Hazardoua Wastes SubJect to Land Disposal 
Restriction 

Dioxins and solvents 

Hazardous wastes banned from land disposal in 
California ("California llstj Including liquids, metals, 
acids, PCBs. and halogenated organic compounds 

Most hazardous third of RCRA hazardous wastes 
(•1 st thlrd1 

Next most hazardous third of RCRA hazardous wastes 
("2nd third") 

Anal third of RCRA hazardous wastes ("3rd third") 

Eff•ct of Ltuull)lsposal R•rtrlctlo11 RUZ.s. The land disposal restriction rules 
directly affect hazardous waste management activities. To meet Land 
Disposal Restrictions (LDR) treatment standards for land disposal. TSDR 
facilities are required to increase their treatmeut of hazardous waste prior to 
disposal Land disposal restriction regulations will decrease the quantity of 
waste managed in land disposal units for some wasteS, while increasing 
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disposal quantities for other wastes. For example, requirements to incinerate 
waste decrease disposal volume because only the residual incinerator ash will 
be landfilled On the other hand, requiring wastes to be solidified to stabilize 
hazardous constituents wiU increase disposal volume due to the added 
quantities of stabilizing materials (e.g., cement). 

Meeting BOAT standards and finding alternative methods of disposing of 
hazardous waste will increase the costs of hazardous waste management. To 
avoid these costs, facilities might attempt to reduce the quantity of hazardous 
waste generated and subsequently treated or disposed of. Such pollution 
prevention activities are described in greater detail below. 

12.2 SURFACE IMPOUNDMENT REGULATIONS 

Concern over groundwater contamination from hazardous waste also 
prompted the inclusion in HSW A of new requirements concerning surface 
impoundments. Under HSW A, EPA developed new minimum technical 
requirements for surface impoundments to prevent groundwater 
contamination. With limited exemptions, surface impoundments were 
required to be retrofitted to meet these minimum technical requirements by 
November 8, 1988. Minimum technical requirements include installing 
double liners, leachate collection systems, and groundwater monitoring. 

Effect of Surface Impoundment ReguliUions. Because of the expense of 
retrofitting surface impoundments, many TSDR facilities chose instead to 
close surface impoundments that did not meet the minimum technical 
requirements. Closing surface impoundments is expected to temporarily 
increase the quantity of hazardous waste managed due to contaminated soils 
removed by the dredging of surface impoundments. 

12.3 TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) 

Beginning September 25, 1990, facilities are required to use the TCLP test to 
determine if a waste is toxic and therefore subject to RCRA regulations. The 
test approximates the leaching of toxic constituents of waste from land 
disposal units. If the estimated concentration of the toxic constituent in the 
leachate is above regulatory thresholds established by EPA, the waste is 
considered hazudous under RCRA. 

Ta.P replaces the extraction proccdme (EP) leaching test. The most notable 
distinction between these two is that the EP test estimates the leaching of 
metals only, whereas Ta...P also tests the leaching of organic compounds. 
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Twenty-five organic chemicals will be added to the toxicity characteristic· 
when the TCLP test becomes effective. Thirteen additional chemicals may be 
added to this list at a later date, and other organic chemicals arc also under 
consideration for future inclusion under the TCLP test. 

Effect of the Toxicity Characteristic Leaching Procedun. Implementing the 
TCLP test is expected to increase the number of wastes that fall under RCRA 
regulatory requirements. Facilities managing these wastes arc required to 
obtain a permit or cease handling these hazardous wastes. Thus, 
implementation of the TCLP rules could increase the number of TSDR 
facilities with RCRA permits in addition to increasing the quantity and 
number of RCRA hazardous wastes managed. 

12.4 BOILER AND INDUSTRIAL FURNACE REGULATIONS 

Prior to 1991, burning hazardous waste as fuel was less stringently regulated 
than burning hazardous waste for destruction (incineration). Regulations 
promulgated by EPA in 1991 require boilers and industrial furnaces used to : 
reuse hazardous waste as fuel to comply with essentially the same standards as 
hazardous waste incinerators. These new regulations will require operators of 
most boilers and industrial furnaces reusing hazardous waste as fuel to do the 
following: 

• Meet destruction and removal efficiency standards. 

• Use controls on products of incomplete combustion. 

• Meet emission standards for heavy metals, hydrogen chloride. 
chlorine gas. and paniculales. 

• Obtain RCRA permits. 

Effect of Boiler 11nd lrubutrilll Fllmllft Regul~Jtloru. The requirement that 
boilers and industrial furnaces have RCRA permits will increase both the 
quantity of hazardous waste managed in RCRA-permiued units and the 
number of facilities with RCRA permits. To avoid the compliance costs of 
the regulations, some operators of boilers aDd industrial f\D'naces may choose 
to discontinue burning hazardous waste. The quantity of hazardous waste 
reused as fuel may therefore decline. 
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12.5 POLLUTION PREVENTION POLICIES 

EPA has established a hierarchy of preferred waste management practices. 
Under this hierarchy, facilities are encouraged to usc pollution prevention 
techniques to reduce the quantity or toxicity of the waste they generate. 
Pollution prevention techniques include using fewer hazardous materials in 
industrial processes (toxics use reduction) and reducing the quantity or 
toxicity of the waste those processes generate (source reduction). For those 
wastes that are generated. EPA encourages facilities to usc environmentally 
sound recycling practices. 

Both the federal and state governments have established programs to 
encourage the implementation of pollution prevention practices. HSW A 
includes provisions that require large quantity generators of hazardous waste 
to certify that the quantity and toxicity of any hazardous waste shipped off site 
for waste management has been minimized to the extent economically and 
technically feasible. Waste minimization techniques that may be used to·~ 
satisfy this requirement include pollution prevention and recycling. Othei 
programs established to encourage pollution prevention include the following: 

• EPA's Pollution Prevention Information Oearinghouse (PPIC), 
designed to educate facilities on pollution prevention techniques and 
their benefits; 

• state technical assistance programs, also designed to educate 
facilities on pollution prevention opponunities; and 

• state laws that require facilities to develop pollution prevention plans 
or to achieve some level of reduction in waste generation. 

Effect of PoUutlon PrrHJJtion Pollci6s. As facilities learn more about 
pollution prevention opportunities and u new pollution prevention techniques 
are developed. the quantity of hazardous waste generated should decline. 
Using pollution prevention techniques to reduce the quantity of hazardous 
waste generated will reduce the quantity of hazardous waste subsequently 
treated, ~ or disposed of. Also, increasing the recovery and reuse of 
hazardous waste will reduce the quantity of hazardous waste to be disposed of. 
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DETAILED OUTLINE OF THE GENERATOR SURVEY 

QUESTIONNAIRE GA: GENERAL FACILITY INFORMATION 

1: GENERALFAcn..ITYDATA 
2: HAZARDOUS WASTE GENERATION 
3: WASTE MINIMIZATION (Facility-wide procedures) 
4: HYDROGEOLOGIC AND EXPOSURE INFORMATION 
5: SOLID WASTE MANAGEMENT UNITS (SWMUS) 
6: CLOSURES 
7: ACCUMULATION OF HAZARDOUS WASTE IN CONTAINERS 

REGULA TED UNDER 90-DA Y RULE 
8: FAcn..ITY-WIDE SCHEMATIC (155) 

QUESTIONNAIRE GB: HAZARDOUS WASTE 
CHARACTERIZATION 

1: DESCRIPTION CODES AND GENERATION 
2: MANAGEMENT 
3: PHYSICAI.JCHEMICAL FORM, CHEMICAL 

CHARACI'ERISTICS, AND CONSTI1UENTS 
4: TESTING PROCEDURES 
5: HAZARDOUS WAS 'IE MINIMIZATION 

QUESTIONNAIRE GC: FUEL BLENDING 
1: IN-USE FUEL BLENDING ON SITE 
2: PLANNED FUEL BLENDING ONSITE 

QUESTIONNAIRE GD: REUSE AS FUEL 

1: GENERAL FAcn..ITY DATA 
2: SPECIFIC DATA FOR EACH IN-USE UNIT 
3: TYPE AND NUMBER OF PLANNED UNITS 
4: SPECIFIC DATA FOR EACH PLANNED UNIT 

QUESTIONNAIRE GE: WAS'fEWA TER TREATMENT 

1: GENERALFACJLITYDATA 
2: SPEOFIC DATA FOR EACH IN-USE PROCESS 
3: TYPE AND NUMBER OF PLANNED PROCESSES (27) 
4: SPECIFIC DATA FOR EACH PLANNED PROCESS 



A·2 1986 Hazardous Waste Generation and Management 

QUESTIONNAIRE GF: METALS RECOVERY FOR REUSE 

1: GENERAL FACU.ITY DATA 
2: SPECIFIC DATA FOR EACH IN-USE PROCESS 
4: SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE GG: SOLVENT AND LIQUID ORGANIC 
RECOVERY FOR REUSE 

1: GENERAL FACD..ITY DATA 
2: SPECIFIC DATA FOR EACH IN-USE PROCESS 
3: TYPE AND NUMBER OF PLANNED PROCESSES (32) 
4: SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE GH: OTHER RECOVERY PROCESSES 

1: GENERAL FACD...ITY DATA 
2: SPECIFIC DATA FOR EACH IN-USE PROCESS 
3: TYPE AND NUMBER OF PLANNED PROCESSES 

QUESTIONNAIRE GI: TANK SYSTEMS 

1: GENERAL FACD..ITY DATA 
2: TANKS REGULA mD BY 1HE 90-DA Y RULE 
3: PIPING CONNECTED TO HAZARDOUS WASTE TANKS 
4: TANK DESCRIPTIONS FOR EAOI IN-USE TANK 
5: TANK DESCRIPTIONS FOR EAOI PLANNED TANK 
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DETAILED OUTLINE OF THE TSDR SURVEY 

QUESTIONNAIRE A: GENERAL FACILITY INFORMATION 

1. GENERAL FACILITY INFORMATION 
2. WASTES MANAGED BY PERMIT STA TIJS 
3. HAZARDOUS WASTES GENERATION ONSI1E 
4. WASTES RECEIVED FROM OFFSITE 
5. MANAGEMENT OF CERTAIN SPECIAL TYPES OF WASTES 
6. CONTAINER STORAGE AND ACCUMULATION OF 

HAZARDOUS WASTES 
7. FACll..ITY SCHEMATIC 

QUESTIONNAIRE B: INCINERATION 

1. GENERAL FAcn.JTY DATA 
2. SPECIFIC DATA FOR EACH IN-USE INCINERATOR 
3. TYPE AND NUMBER OF PLANNED INCINERATORS 
4. SPECIFIC DATA FOR EAOiPLANNED INCINERATOR 

QUESTIONNAIRE C: REUSE AS FUEL 
1. GENERAL FACILITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE UNIT 
3. TYPE AND NUMBER OF PLANNED UNITS 
4. SPECIFIC DATA FOR EACH PLANNED UNIT 

QUES110NNAIRE D: FUEL BLENDING 
1. IN-USE FUEL BLENDING ONSITE 
2. PLANNED AJEL BLENDING ONSI1E 

QUFSriONNAIRE E: SOLIDIFICATIONIST ABILIZA TION 
1. GENERAL FAcn..rrY DATA 
2. SPECIFIC DATA FOR EACH IN-USE PROCESS 
3. TYPE AND NUMBER OF PLANNED SOLIDIFICATION 

PROCESSES 
4. SPECIFIC DATA FOR EACH PLANNED PROCESS 
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QUESTIONNAIRE F: SOL VENT AND LIQUID ORGANIC 
RECOVERY FOR REUSE 

1. GENERAL FACll.ITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE PROCESS 
3. TYPE AND NUMBER OF PLANNED PROCESSES 
4. SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE G: METALS RECOVERY FOR REUSE 

1. GENERAL FAClllTY DATA 
2. SPECIFIC DATA FOR EACH IN-USE PROCESS 
3. TYPE AND NUMBER OF PLANNED PROCESSES 
4. SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE H: WASTEWATER TREATMENT 

1. GENERAL FAClllTY DATA 
2. SPECIFIC DATA FOR EACH IN-USE PROCESS 
3. TYPE AND NUMBER OF PLANNED PROCESSES 
4. SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE 1: OTHER PROCESSES (TREATMENT OR 
RECOVERY) 

1. GENERAL FACILITY DATA 
2. SPECIFIC DATA FOR EAOI IN-USE PROCESS 
3. TYPE AND NUMBER OF PLANNED PROCESSES 
4. SPECIFIC DATA FOR EACH PLANNED PROCESS 

QUESTIONNAIRE J: WASTE PU.ES 

1. GENERAL FACILITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE WASTE Pll..E 
3. HAZARDOUS W AS1E TREATED IN. WASTE Pll£5 ON SITE 
4. HAZARDOUS WAS'IE STORED ONLY IN WASTE Pn..ES 

ON SITE 
S. PLANNED WASTE Pn..ES TO STORE OR TREAT HAZARDOUS 
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QUESTIONNAIRE K: SURF ACE IMPOUND"MENTS 

1. GENERAL FACll..ITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE IMPOUNDMENT 
3. HAZARDOUS WASTE TREATED IN SURFACE 

I!YtPOUNDMENTS ONSITE 
4. HAZARDOUS WASTE DISPOSED OF IN SURFACE 

DMPOUNDMENTSONSITE 
5. HAZARDOUS WASTE STORED ONLY IN SURFACE 

I!YtPOUNDMENTSONSITE 
6. PLANNED SURFACE IMPOUNDMENTS TO STORE, TREAT, OR 

DISPOSE OF HAZARDOUS WASTE ONSITE 

QUESTIONNAIRE L: LANDFD..LS 

l. GENERALFACll..ITYDATA 
2. SPECIFIC DATA FOR EACH IN-USE LANDFD..L 
3. HAZARDOUS WASTE DISPOSED OF IN LANDFD..LS ONSITE 
4. PLANNED LANDFU.LS TO DISPOSE OF HAZARDOUS WASTE 

ON SITE 

QUESTIONNAIRE M: LAND TREATMENT 

1. GENERALFAcn..ITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE LAND TREATMENT AREA 
3. HAZARDOUS WASTE DISPOSED OF IN LAND TREATMENT 

AREAS ONSITE 
4. PLANNED LAND TREATMENT AREAS TO DISPOSE OF 

HAZARDOUS WASTE ONSITE 

QUESTIONNAIRE N: UNDERGROUND INJECTION WELLS 

1. GENERAL FAcn..ITY DATA 
2. SPECIFIC DATA FOR EACH IN-USE UNDERGROUND 

INJECI10N WEll. 
3. HAZARDOUS WASTE DISPOSED OF IN UNDERGROUND 

INJECTION WELLS ONSITE 
4. PLANNED UNDERGROUND INJECTION WELLS TO DISPOSE 

OF HAZARDOUS WASTE ONSITE 
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QUESTIONNAIRE 0: TANK SYSTEMS 

1. GENERAL FACll..ITY DATA 
2. TANKS REGULATED BY 1HE 90-DAY RULE 
3. STORAGE OR ACCUMULATION IN RCRA PERMITI'ED OR 
~RTIMSTATUSTANKS 

4. PIPING CONNECI'ED TO HAZARDOUS WASTE TANKS 
5. TANK DESCRIPTIONS FOR EACH IN-USE TANK 
6. TANKDESCRIPTIONSFOREACHPLANNEDTANK 
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The following list of codes is provided to assist you in completing the questions which asK. about the types of 
hazardous waste generated and managed onsite at your facility. This list of codes has two parts: 

• A list of X waste codes which was developed specifically for this survey to describe (1) Waste that is 
considered hazardous by some state or federal regulations. but not now considered hazardous by 
RCRA regulations and (2) Hazardous waste residuals from onsite hazardous waste management oper­
ations. 

• A list of codes for the waste considered hazardous by federal RCRA regulations-RCRA 0, F, K, P, anc 
U waste codes. 

If you generated or managed a type of waste that is considered hazardous by regulations in your st~te and a 
waste code 1s not provided or if you have any questions about this list of waste c.odes. please call the Survey 
Helpline ( 1 -800-635-8850). 

X WASTE CODES 
This list of X waste codes was developed specifically for this survey. These X codes are not official RCRA 
waste codes and should be used ONLY for thla survey. 

Code Waste description 

Waste That Is Considered Hazardous by Some State and Federal Regulations, 
But Not by RCRA Regulation• 

XPB1 Waste whtch has a concemralion of polychlorinated biphenyls less than 50 parts per million 

XPB2 Waste which has a concentration of polychlorinated biphenyls greater than or equal to 50 parts per million but less 
than 500 pans per million 

XPB3 WaS1e which has a concentration of polychlorinated biphenyls greater than or equal to 500 pans per m1llion 

XASB Waste containing asbestos 
XOIL Waste oil 

XOXN WaS1e containing dicDt:inslfurans (See Not. J) 

Hazardous Waste Residuals from Onalte Haurdoua Waste Management Operations (See Note 2J 

XLEA Leachate from hazardous waste landfilla 

XASH Hazardous incinerator, boiler, or furnace ash 

XSCR HazardOuS incinerator, boiler, or furnace scrubber water 

XWWS Hazamou. wastewater treatmeftt sludge (See Note 3) 

XWWL HazardOuS wastewater treatmeftt liquid (See Note 3) 

NOTES: 

1. Do not use XCXN to denote dioxin<ontaining wastes described by RCAA wale codes. 

2. These waste codes were developed to describe hazardous waste rnlduala that result from the onatw management of 
many indtv1dual ACRA coded wastH whiCh are no longet indiviaually identifiable. 

3. Do not use x:NWS or XWWL to denote hazard01Js waS1ewater treatment sludges or liquids that contain waS1et 
descnbed by RCRA waste codes beginning with the letter ForK. Instead, list ForK waste codes separately and use 
X'NWS and/or XWWL to denote all other constit\.tents. 
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RCRA WASTE CODES 

Code Wat8 deecrtptlon 

Characteristic Hazardous Waste (A descriptiOn at ltle ctt818CIIIIisac h8Z8/'CIOus wa.staS can oe found at .w CFR 26: 
261.24, JIJiy 1, 1988. Listed in the DoK beloti is the muimum concentr~~tion ol contamin.ms for the characteristic of EP ICXic 
0001 lgnitatlle waste 

0002 Corrosive was. 
0003 Reaaiva waste 
0004 Arsenic 
0005 Barium 
oooe Cadmium 
0007 cnromtum 
0008 Lead 
0009 Mercury 
0010 Selenium 
0011 SiiYer 

0012 Endrin(1.2.3.4,10.1CH1ecad'l~1. 7~ 1,4,4a.S.S.7.8.8a«<ahydro-1 ,4-endO. ~im«hano-naphthaeneJ 
0013 l.ildane (1.2.3.4~"1 iSomer) 

0014 ~lOr (1,1,1..mct\lan>2.2-oia ~)elhane) 

0015 Taraphene (C,of'IIA,tecnnical chloMal8d camptlene,S7~ chlorin8) 
0011 2.+0 (2.4-d~ acid) 

D017 2.4~ Silvs (2,4,5-4ric::tltolqJhet lallfpiUpricnic 8Cid) 

MAXIMUM CONCENTRATION OF CONTAMINANTS FOR CHAAACTERimC OF EP TOXICr 

A SOlid ¥lUll etliDill the ctllraCI8nlliC of EP lalciCity It, using EP laiOCdy - rnelhodl. the 8ldi'ICl from a repraset'll8liV sam 
tl'1e wu. ax~~a~rw 8trf of tne contaminanllllisllld below • a COl ICIIIblliCWteQUII to or graa11r 1t1an Ule value given. 

RCRA 
w .... 
Code ContamiMnt 

Mulrr 
concent 

(mllllgr 
per Ill 

0004 Arlenic 5.l 
0005 Barium 100..C 
oooe CaclnUn 1l 

0001 OwllnUn 5.l 
0001 Llld 5I 
0001 Melarl 0.: 
0010 Sellnlun 1l 
0011 SIMr 5J 
0012 Endrln(1..2.3.4.10.~1,7-epacy-M,.4&,5A7~1.44nda. ~ OJ 
~ 

0013 Undane (1.2.3.4~,...,..,.. 0.• 
0014 MelhcJi:JClllor (1,1.~~ ~ 10J 

0015 T~ (~~ c:hlorin..s ~ ctllctlnl) ll! 
0018 2.4-0~ecid) 1Q' 

0017 2.4.RI' Silvs (2.4,S.(! ichlcl ophll JCDCypt cpiollic IICid) 1 J 
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Code Wuta dftatptlon 

Hazardous Waste from Nonapecitic Source• 

F001 The follOWing spent halogenated solvents used in degreasing: tetrachloroethylene, trichlorethylene, methylene chlo­
ride, 1,1, 1 ·trichloroethane, carbon tetrachlonde and chlorinated fluorocarbons and all spent solvent mixtures/blends 
used in degreasing containang, before use. a total of 10 percent or more (by volume) of one or more of the abOVe 
halogenated solvents Of those solvents listed in F002, F004. and FOOS; and still bottoms from the. recovery of lhasa 
spent solvents and spent solvent mixtures 

F002 The follOWing spent halogenated solvents: tetrachloroethylene, methylene chloride, trichloroethylene, 
1,1 ,!·trichloroethane, chlorobenzene, 1,1 ,2-trichloro-1,2,2-trifluoroethane, ortho-(jichlorobenzene. trich· 
lorofluoromelhane, and I, 1 ,2, trichloroethane, ol'lhc-dichloroben.zene, and trichlorofluoromethane; all spent solvent 
mixtures/blends containing, before use, a total of 10 percent or more (by volume) of one or more of the above 
halogenated solvents or those solvents listed in FOOt, F004. and FOOS; and still bottoms from the recovery of these 
spent solvents and spent solvent mixtures 

F003 The following spent nonhalogenated solvents: xylene. acetone, ethyl acetate. ethyl benzene. ethyl ether. methyl 
isobutyl ketone. n-butyl alcohol. cycloheunone. and methanol: all spent solvent mixtureS/blends containing. before 
use, only the above spent non halogenated solvents: and all spent solvent mixtures/blends containing, before use. 
one or more of the above non halogenated solvents, and a total of 10 percent or more (by volume) of one or more of 
those solvents listed in F001, F002. F004, and FOOS; and still bottoms from the recovery of these spent solvents and 
spent solvent mixtures 

F004 The following spent nonhalogenated solvents: cresots and cresylic acid. and nitrobenzene; and the still bottoms fro~ 
the recovery of these solvents; all spent solvent mixtures/blends containing before use a total of 101111 or more (by 
volume) ol one or more of the above nonhalogenated solvents or those solvents listed in F001. F002, anci FOOS; and 
still bottoms from the recovery of these spent sotwnt.l and spent solvent mixtures 

FOOl The following spent nonllalogenated solvents: toluene, methyl ethyl ketone, ~disulfide, isobutanol, pyridine, 
benzene, 2-ethoxyethanol. and 2-nitropropane: all spent solvent mixturHiblenas containing, before usa, a total of1~ 
percent or more (by volumel or one or more of the above nonhalogenated solvents Of those solvents listed in FOOt, 
F002. or F004; and still bottoms from the recovery of these spent sol\'ents and spent solvent mixtures 

Foot Wutewater 1reatrnen1 sludges from cenain electroplating operatiOnS e~tce;Jt from thetollowing·processes: (1) Sultu• 
acid anOdizing of aluminum: (2) tin plating on carbOn steel; (3) Zlnc plating (segregated basis) on carbon steel: (4) a11 
minum or zinc-aluminum plating on carbon steel: (5) cleaning/stripping associated with tin, ZJnc, and aluminum plat· 
ing on carbon steel; and (61 chemical etching and milling of aluminum 

F007 Spent cyanide plating bath sotutionl from electroplating operatione 

FOOl Reaidu" from eiKtroolating operations wnere cyanid• are used in the proceu 
FOOt Spent stripping and cleaning bath solutiona from elec:trOplating operatione where cyanides are used in the process 

F01 0 QuenChing bath reSidues and sludges from Oil batte from metal heat treatinv operatiOnS where cyanides are used II 
the process 

F01 1 Spent cyanide SOiutiona from aa11 baUI pot cleaning from me..a h8aJ ueating operationS (except 104' precious metals 
heat treating spent cyanide solutions from salt bad'l pot cleaning) 

F012 Quenching wastewater treatment sludges trom metal heat treating operation~ where cyanides are used in the 
process (except tor preciOuS metall heat treating quenching wutewater treatment sludg81) 

F01t Wutes !Tom the enema corwenion coating of aluminum 

F020 Wut• (except wut8WIIter and spent carbon !Tom hydrogen chloride purification) from the prOduction or manulact1 
ing use (u a reldant. ciHtmical intermediall, or component in a lom'lulating process) of trl- or tetrachlorophenol or 
intennedlal81 used ta produce Uleir pesticide dertvati\'el. (Thll liatlng dOel no1 include wutellrom the pr0duct1on ' 
hexacNorophene from higftty purified 2.4.~.) 

F021 Wut• (except~ and spent carbon from hydrogen chloricSe purification) from the production-or manufacta 
i"9 use (U a rnctant. ctlemieallntermecliate, 01' component in a formulaling procea) ot pentachlorophenol, or of ir 
termediat .. UMcl to produce derivatives 

F022 WIS1es (except wutiQltr and spent carbon from hydrogen ch~ puriflcatlon) from 11\e manUfacturing use (as 1 
reactant, chemical intennediate. Of component in a formulaling proceu) of tetrao. penta- or hexechlorobenzenes ur 
dar alkaline conditlon:l 

F023 Wastel (except wuww.ter and spent carbon !Tom hydrogen chloride purification) from the production of materials 
equipment pr8\'iouaiy used for the prOduction or manutaaunnv use (u a reactant, chemical intermediate, or comp 
nent in a formulating procesa) of tn- and tetrlehtorophenOia. (This llatinl; doea ~ include wU181 from equipment 
used only lOt the produetion Ot use of hexachlorophene from highly purified 2,4,S.Irlch~.) 

(conti 
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Code Wnte delcriptlon 

F024 Wastes, including but not limited to. distillation residues, heavy ends, 181'11, and reactor clean-out wastes from the 
production of chlorinated aliphatic hydrocareons, having a cart10n content from one to five, utilizing trae radical 
catalyZed processes. (This listing does not include light ends, spent filters and filter a1ds, spent dassicanta, 
wastewater, wutewater treatment sludges, spent catalysts. and wastes listed in§ 261.32.) 

F021 Wastes (except wastewater and spent carbon from hydrogen chloride purification) tram the production of matenals 
eQuipment previously used lor the manufacturing use (as a reactllnt, chemical intermediate, or component in a 
formulating process) of tetra-, penta-, or hexachlorobenzene under alkaline conditions. 

F027 Discarded unused fonnulalions containing lri-, tetra-, or pentachlorophenOl or discarded unuslc:l formulations 
containing compounds derived from these chloro!'hanols. (This listing does net include formulations containing 
hexachlorophene synthesized lrom prepunfied 2,4,5-lrichlorophenol u the 11018 component.) 

F027 2,4,6-Trichlorophenol 

F027 2,3,4,6-Tetrachlorophenol 

F027 Pentachlorophenol 

F027 Phenol.2,4,5-trichloro 

F027 2,4,5-T 

F027 Phenol,pentachlora 

F027 Sihlex 

F027 Phenoi,2,3,4,S.tetrachloro 

F027 Phenol,2,4.6-lrtchloro 

F027 Propionic acid, 2-{2,4,5-trichlorophenoxy) 

F027 2.4.5-Tnctuorophenol 

F027 2,4,5-Trichlorophenoxyacetlc acid 

F021 Residues resulting from the incineratiOn or thermal treatment of 1011 contaminated with EPA haZardous waste nos. 
F020, F021, F022, F023, F028,IIICI F027 

Hazardow Waae from Specific Sourcn 
K001 Bottom sediment sludge from the treatment of wutewater from WOOd preurving proc:eua that use creosote andic 

pentachlorcphenol 

K002 WISiew~~ter trMtmenl sludge from the production of Chrome yellow and or&nve pigmenl8 

K003 Wastewater treatment .,.,. tram the production of motytldate orange pigmen1a 

K004 Watewater treatment .,.,. from the productiOn of Zinc yellow pigrnant8 

KOOS WISiewat• treatmem .,.,. tram the production of chrome green plgrnentl 

KOOI Wastewater b'eatment .,.,. from the ptOduction of ctvome oxide green pigmenta (anhydrous and hydrated) 

K007 Wastewater treatment Illidge tram the production of Iron blue pigmenla 

KOOI Oven reeidue from the production of chrome oxide QfHft pigmentl 

Koot DillllldDn boCioml from the prodUGtion of ~from ethylene 

K01 0 OilliBdan lide cuta from the production of~ tram etllytene 

K011 BaiiDm .,.,.. tram the ......-ltJ'tPPif In the ptOductian of acrylonltlile-

K013 Baltom 1tream from the ecetonitrile column in the produCtion of acrylonilr1le 

K01" BaftOI'NI from the .c.tonltrtll purific1110n cotumn in the produc:tion of ac:rytonllrile 

K011 Stll bonomllrom the ~llaliotl of benzyl chloride 

K011 HSbY ends or dlatillallon residue~ from the produc:tion of catton tetrlehlorlc» 

K017 ~ ends (ltlll bottoml) from the purification column in the production of epichlorOIIyclr 

K011 HSbY ends from the fractionatiOn column In etllyl chloride production 

(cont. 



Aooendix 8: Definffions of Waste Codes B-5 

Code Waite dfteflptlon 

Hazardous Waste from Specific Sources 

K019 Heavy ends from the distillation of ethylene dichloride in ethylene dichloride production 
K020 Heavy ends from the distillation of v1ny1 chloride in vinyl chloride monomer production 

K021 Aqueous spent antimony catalyst waste from fluoromethanes production 

K022 Distillation bonom tars from the production of phenol/acetone from cumene 

K023 Distillation light ends from the product1on of phthalic anhydride from naphthalene 

1<024 Distillation bonoms from the production of phthalic anhydride from naphthalene 
K025 Distillation bonoms from the production of nitrobenzene lly the nitration of benzene 

1<028 Stripping still tails from the production of methyl ethyl pyridines 

K027 Centrifuge and distillation residues from toluene diisocyanate production 

1<021 Spent catalyst from the hydrochlorinator reactor in the production of 1,1, !·trichloroethane 

1<029 Waste from the product steam stripper in the production of1, 1 , !·trichloroethane 

1<030 Column bOttoms or heavy ends lrom the combined production of trichloroethylene and perchloroethylene 

1<031 By-product salts generated in the productiOn or MSMA and caCOdylic acid 

K032 Wastewater treatment sludge from the production of chlordane 

1<033 Wastewater and scrub water lrom the chlorination of cyclopentadiene in the production of chlordane 

1<034 Filter solids from the filtration of hexachlorocyclopentadiene in the production of chlordane 

1<035 Wastewater treatment sludges generated in the production of creosote 

1<031 Still bottoms from toluene reclamation distillation in the ~roduc;tion o1 dlsulfoton 

1<037 Wastewater treatment sludges from the production o1 dlsulloton 

K031 Wastewater from the washing and stripping of phorate produetiOn 

K031 Filler cake lrom the filtration of diethylphosphorodithioic aCid in the production of phorate. 
K040 Wastewater treatment sludge from the production of phorate 

K041 Wastewater treatment sludge from the production or toxaphene 

K0.2 HeaiiY ends or distillation residues from the distillation of tetrachlorobenzene in tne production o12.4.5-T 

K043 2,5-0ichlorophanol wute from the production of 2,4-0 

K044 Wastewater treatment sludges from the manufacturing and processing of explosives 

K045 Spent carbon from lhe treatment of wastewater containing e~ 

K041 Wastewater treatmem sludges from the manufacturing, formulation, and leading of lead-based initiating compeunds 

K047 Pink/red water from TNT operaticna 

K041 Dissolved air flotation (OAF) float from the petroleum refining industry 

K041 Slop oil emulsion solids from the petroleum refining induatry 

KOSO Heat ••changer bundle cleaning lludge from the petroleum refining industry 

KOS1 API separator sludge from the petrc)jeum refining industry 

K052 Tank bOttama (leaded) from the petroleum relining industry 

KOSO Ammonia d lime lfudOt from coking opera1ioiW 
KOI1 Emission c:ontrol dua1/aludge from the primary production of 11HI in electriC lumacea. 
KOI2 Spent piddlllquor from ateeflinithing operatiOnS of planta that produce iron or steel 

KOII Emiaion corrtrd dUitllfudge from HCoindary lead smelting 

K071 Br~ne purffieatiOn mudl from the mii!'CUry call procea in chlorine production, where separately prepurilied brine is 
not used 

1<073 Chlorinated hydrocarbon wutelrom the purification step of the diaphragm cell process using graphite anodes in 
chlonne production 

1<013 Distillation llOttoma from aniline production 
KOI4 Wutewater treatment sludgeS generated during the production ot veterinary pharmaceuticala from arsenic or 

organc-arseniC compounds 

(continued) 
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K085 Distillation or fractionation column bottoms from the production of chlorobenzenes 

KOSI Solvent washes and sludges, caustic washes and sludges, or water washes and sludges from cleaning rubs and 
equipment used in the formulation of ink from pigments, driers, soaps, and stabilizers containing chromium and le 

K087 Decanter tank tar sludge from coking operations 

K093 Distillation light ends from the productiOn of phthalic anhydride from ortho-xylene 

K094 Distillation bonoms from the production of phthalic anhydride from ortho-xylene 

K095 Distillation bottoms from the production of 1, 1,1-trichloroethane 
KOSI Heavy endS from the heavy ends column from the production of 1,1, 1-trichloroethane 

K097 Vacuum stripper discharge from the chlordane chlorinator in the production of chlordane 

K098 Untreated process wastewater from the production of toxaphene 

KOII Untreated wastewater from the production of 2,4-0 
K100 Waste leaching solution from acid leaching of emission control dust/sludge from secondary lead smelting 
K101 Distillation tar residues from the distillation of aniline-based compoundS in the production of veterinary 

pharmaceuticals from arsenic or organa-arsenic compoundS 

K 1 02 Residue lrom the use or activated carbon tor decolorization in the productiOn of veterinary pharmaceuticals lrom 
arsenic or organo.arsenic compounds 

K 1 03 Procesa residues from aniline extraction from the production of anili~ 
K104 Combined wastewater Streama generated from nitrobenzene/aniline production 

K1 05 Separated aqueou.weam from the reactor product wutling step in the productiOn of chlorobenZenee­

K108 Wutewatertreatment sludge from the mercury cell proceu in chlorine production 

K111 Product wasttwlters from the production ot dinitrotoluene via nitration of toluene 

K112 Reaction~ water !rom the dryi"9 column in the production of toluenediamine via hydrogenation of 
dinilrotOiuene 

K 113 Condensed liQuid light enda from purification of toluenedl&mlne In production oftoluenedi&mlne via hydrogenation 
dinilrotoluene. 

K114 VICin&Jt from the purification of tOiuenedi&mine In production of toluenedi&mine via hydrogenation of dlnltrotoluent 

K 115 Heavy endS rrom purification or tOiuenediamine in the production of tcluenedi&mine via hydrogenation of 
dilitrototuene 

K118 Organic ccndensatetrom the solvent recovery COlumn in the production of toluene diiaocyanate via phosgenatiOn c 
taluenediamine 

K117 Wutewater from the reactor vent gu scrubber in the productiOn of ethylene dibromide via bromination of ethane 

K118 Spent adsorbent solidi from purification of ethylene dibromide In the productiOn of ethylene dlbromide via 
brom•nation of ethane. 

K 131 S1itl bottoms from the purification of ethylene dibromide in the production of etnytene dibromide via brornination or 
edlene1 

Dlscardld Comrnerct.l Chemical Producta, Oft·Specmc.tlon Spec .... Cont81Mt' Realdue ... end Spill 
Residua Thelwaf Acute Huardoue W... (An~ lilting cen be found at 40 CFR 261.33. JI.Jty 1. 1988.) 
P001 w.rt.rin, when ..... II CGIICefttrationa grut8r thenar eqU81to ~ 
P001 anc:l..-, when present II COfiC6iibll2kw• greater than Q.3CMI 

P002 
P002 
P003 
P003 
POeM 1.2.3,4,10.10-H~1,4,4&~~, ... :5,84ndo,aoodl~ 
POeM Aldrln 

(cant 
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Code Wate cleleliptlon 

P005 2-Propen-14. 
POOS Allyl atcohot 
POOl Aluminum phosphide (r,t) 

P007 3(2H)-Isoxazolone.5-(aminome1hy1)­
P007 S1Aminome1hy1)-3-isoxazotol 

POOl 4-a-Aminopyridine 
POOl 4-Pyridinamine 
POOl 4-Aminopyridine 

POOl Phenot.2,4,6-trini1ro-,ammonium salt (r) 

POOl Ammonium picrate (r) 

POlO Arsenic acid (1) 

P01 1 Arsenic pen1oxide (1) 
POt 1 Arsenic (V) oxide (t) 

P012 Arsenic (lli) oxide (1) 

POl 2 Arsenic trioxide (1) 

P013 Barium cyanide 

P014 ThiQilhenol 
P014 Benzenetl'liol 

POl 5 Beryllium dust (1) 

P011 Methane.oxybis(chloro­

P011 Bis(chlaramethyl) ether 

P017 2-Propanone,1-broiTI()o (1) 
P017 Bromoacetone (t) 
POl I Strychnidin-tOoone,2,3-dimett'loll'f" 

P011 Brucine 

P020 OinoHO 
P020 Phenol,2,4-dinitro-&(1 -methylpropyi)­
P021 Calcium cyanide 

P022 Car1)on bisulfide (t) 

P022 Cartlon disulfide (t) 

P023. Acetaldehyde, chlor'o-
P023 Chlor~ 
P024 Benzenamine, ~ 

P024 p.ChJoroanillne 

P021 Thiour-. ~ 

P021 11~ .... 
P027 P~,.kftloroo 
P027 3-ChJooc4wOjiuoiiMrle 
P021 Benzene, (ctllanxnethyl)o 

P021 Benzyl chloride 
PGa Capper cyanidee 
P030 Cyanide~ (eoluble cyanide aalt8), no1 elsewhere specified (1) 
P031 Cyenogen 
P033 Cyanogen chtonde 
P033 Chlorine ~ 

(continuecl 
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P034 4,6-0iniiJo.o.cyclohexytpl'lenol (t) 

P034 Pl'lenol,2-cyclol'le~.lklinitro- (t) 
P031 DichlorOptlenylaraine 

P031 Phenyl dichloroarsine 
P037 Dieldrin 

P037 1 ,2,3,4, 10,1 o-Hexachlof'Oo6,7-expoxy-1 ,4,48,5,6, 7,8,88-oc:tahydro-endo.exo-1 ,4:5,8-dimethanonaptnnalene 
P031 Diethylarsine (t) 
P031 Arsine, diethylo (t) 

P031 O,O.Oiethyl s-{2-(ethylthlo)ethyl) phosphorodithioate (t) 
P031 OisuHoton (t) 

P040 O,O.Oiethyl 0-pyruinyl phosphorothioate 

P040 PhosphorOttlioic acid, 0,0-diethyl o- pyrazinyl ester 
P041 Oieth~itrophenyl phosphate 

P041 Phosphoric acid, diethyt p-nitrophenyt ester 
P042 Epinephrine 

P042 1 ,2-Benzenediol, 4-f 1 -hydroxy-2-(methylamino)ethyi)­

P043 Dlisopropyt ftuorophosphate 
P043 Fluoridlc acid, bi!(1-methytethyl) ester 
P043 Pnosptlorofluoridic acid, bie(1-metl'lylethyl) ester 

P044 DirnethOate (t) 

P044 Pl'lolphorodlthlolc aclcl, 0,0-dlmethyt s-(2-(methylaminol-2-oxoethyl)ester (t) 

P041 S.~imethyt-Hmethylthlo)-2-outanone, ().{(methytamino)Carbonyt)oxime 
P04I Thlofanox 
Po. a,a-Oi~ine(t) 
P04e Ethanamine, 1, 1 -<limetnyt-Z..ptlenyl- (1) 
P047 4.~nitrooo<reloi and lab 
P047 Phenol, 2-metllyl-4.8-dinitro- anc:1 sana 
P047 Pheno1.2'4-dlnitro-6-methyt-, anc:lsab 

P041 2.4-0initropheiiOI 

P041 Pheno1.2.4-dinitn> 
P041 2,4-0ithlobturel 

P041 ThioUnidOdicaltlonic diamide 
P050 Endolulfan 
P050 5-Nortxx'nel..a,:kllmettlanal,1,4,5,8, 7, 7 -heuchioro,cycllc IUiftte 
P051 1 .2.3,4, 1 o. 1 ~. 7 -expoxy-1 ,4,4.1,5,8, 7 ,8,8aooxtahydro-endO,enc» 1 ,4:5,8-<limett'lanonaphthalene 

P051 Endr1ft. 
P054 Elh,tllli'nll• 
POM Azlndlne-. 
POll Auame 
POI1~ 

POST ketamlde.2..ftuor· 
P051 ~ ecld,IOdlum All 
Posa Acdc: acid, n~. IOdlum a1 
POSI Heptad\JOr 
POSt 4,7·M~1H-Indene,1,4,5,1,7,8.8-h~hloro-3&.4,7,7a-tetrahyd~ 

(CC 
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POlO Hexachklrohexahydro..nao.endo-dimethanonapthaJene 
P060 1 ,2,3,4.10",1Q..Hexachloro-1 ,4,4a,S,B,Ba-nexahydro-1 ,4:5,8-endo, endo-dimethanonaphthalene 
POI2 Hexaethyl tetraphosphate-
POI2 Tetraphosphoric acid, hexaethyl ester 
Pot3 Hydrocyanic acid 
Pot3 Hydrogen cyanide 
PDM Methyl isocyanate 
POM lsocyanic acid, methyl ester 
P065 Fulminie acid, mercury(ll) sal1 (r,t) 
P065 Mercury fulminate (r,t) 
POM Me1homyt 

POll Acetimidic acid, N-t(methylcarbamoyi)Oxy)thio-, methyl ester 
Pot7 2·Me1hylaziridine 

Pot7 1 ,2-Propylenimine 
POll Hydrazine,methyt-

POII Methyl hydrazine 

Poet 2·Methyllactonitrtle 
Poet Propanenitrile.2-hydroxy-2-methyt-

P070 Propanal, 2-methyl-2-{metl'lylthio~. O((methylamino)carbonyl)oxime 
P070 Ak:tlcam 

P071 O,Q..Dimethyl 0-p-nitrophenyl phosphoroll'lioate 
PD71 Meltlyl parathion 
P072 a-Naphthytthiourea 

P072 Thiourea, 1-naphthalenyt­
P073 Nlclcel tetracartonyl 

P073 Nickel carbonyl 
P074 Nlckei(Il)cy.nide 
P074 Nickel cyanide 

P075 Nicotine and sa11a (1) 

POTS Pyridine, (S)-3-(1-mettlyt-2-pyrrolidinyf)o, and sa.ltl 
P071 Nitrogen (U) oxide (t) 

P071 Nitric oxide (t) 
P077 p-Nitroanillne (t) 

P077 Benzenamine, 4-nJtrD.. 
P071 Nitrogen (IV) OXide 
P071 Nil10gen Clloxlde 
POI1 Nitr~ll• (r,t) 
POI1 1,2,3-Ptop-..eiol,~r) 

POI201~ 

POI2 N-N~ 
P014 Ethenamine.N-methyi-N-n~ 

POI4 N-Nitra.ornelhytvlnylamine 
POll Dlphoaphoramide,OCWIMIU!yi­

POII Octam~ide 

(continue 
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Code Waste description 

P087 Osmium tetrox•de 
. P087 Osmium oxide 
POll Endothall 

POll 7-0xabicyclo(2.2. 1 )heptane-2,3-dicarboxylic acid 

POll ParathiOn (t) 

POll Phosphorothioic acid,O,O-diethyl ().(p-nitrophenyl) ester (I) 

P092 Mercury,(acelalt>O)phenyl· 
Pot2 Phenylmercuric acetate 

P093 N·Phenylthiourea 

P093 Thiourea, phenyi-

P09.t Phosphorothioic acid. 0,0-diethyt S-(ethylthio)methyl est~r (t) 

P094 Phorale (I) 
P095 Phosgene (t) 

P095 Carbonyl chloride 

POH Hydrogen phosphide 

POH Phosphine 

POI7 Famphur 
POI7 Phospt\crothioie acid, 0,0-dimelhyt O.(p-((dimethytamino)-sullonyl)phenyt)ester 

POll Potassium cyanide 
POH Potassium silver cyanide 

P101 Ethyl cyanide 
P101 Propanenitrile 
P1 02 Propargytalcohol 

P1 02 2-Propyn-1-ol 

P103 Selenourea 
P103 Cartlamimidoselenoic acid 

P104 Silver cyanide 
P105 Sodium IWde 
P101 Sodium cyanide 
P107 Strontium sulfide (t) 

P101 Stryc:hnic:lin-1Q.one, and salta (t) 
P101 Strychnine and salts (t) 
P109 Dithlopyrophosphori acid, tetraethyl ester 

P1 09 TetrMChytcUthlopyropl'losphate 

P110 PIUIN)Ine,tetraethyto 

P11 0 Teu.ttlyt lud 
P111T~ 

P111 PyTopholphorjc acid, tetraetnyt ester 

P112 Methane,!~ (r) 
P112 Teuan~(~ 

P 113 Thalllurn(III) oxide 
P1 13 Thalllc oxide 
P 1 14 Thallium(I) satenide 
P115 Sulfuric acid, thallium(l) salt 

P115 Thalllum(l)suHate 
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Code Waate deacrlptlon 

P116 Hydrazinecarboth•oam•de 
P116 Thiosem•carbazide 
P118 Methanethiol.trichloro­
P118 Trichloromethanethiol 
P119 Vanad1c acid, ammonium salt 
P119 Ammonium vanadate 
P120 Vanadium pentolude 
P120 VanadiumM OKide 
P121 Zinc cyan•de 
P122 Zir.c phosphide (r,t) 

P122 Zinc phosphide, when present at concentrations greater than 10% 
P123 ToKaphene 
P123 Camphene. octachloro-

Discarded Commercial Chemical Products, Off-Specification Species, Container Residues, and Spill 
Residues Thereof-Toxic Waste (An alphabetizea listing can~ found at 40 CFR 257.33, July 1, 7986.) 
U001 Ethanal (i) 

U001 Acetalc!ehyde (i) 
U002 2-Propanone (i) 
U002 Acetone (i) 
U003 Ethanenitrile (i,t) 
U003 Acetonitrile (l,t) 

UCMM Ethanone,1·phenyt­

U004 Acetophenone 
UOOS 2-Acetylaminofluorene 
UOOS Acetamide, N·9H·fluoren-2·yl­
uooe Ethanoyt chloride (c,r,t) 

uooe Acetyl cntoride ce.r,t) 
UOCJ7 2·Propenamlde 
UD07 Acrytamide 
UOOI 2-Propenoic acid (I) 
UOOI Acrylic ac:icl (I) 

Uoot 2·Propenenitrlle 
UOOI Acrytonitrtle 
U010 Mitomycin C 
U010 Azirino(2'3':3,4)pyrrolo(1 ,2-a)indole-4,7-dione, 6-amino-8-{((aminocarbonyl) Qlrt)methyl}-1, 1 a,2,8.8a.SI>hexahydro-8a-

metn~. 

U011 1H·1,2,4-Triazci.3.amine 

U011 Ami1role 

U012 Benzenamine (i,t) 
U012 Aniline (i,t) 

U014 Auramine 

U014 Benzenamine, 4.4 '<aft)onimidoylbis(N, No(limetl'lylo 

(continue 
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Code Wute dncnptlon 

U015 L·Serine. diazoacetate (ester) 

U01 5 Azaserine 
U016 Benz(c)acridine 

UD18 3.4-Benzacridine 

UD1 7 Benzal chloride 

U01 7 Benezene, (dichloromethyi)­

U011 Benz(a]anthracene 
U018 1 ,2·Benzanthracene 

U019 Benzene (i,l) 

U020 Benzenesulfonyt chloride (c,r) 

U020 Benzenesulfonic acid chloride (c.r) 

U021 Benzidine 

U021 (1,1'-Biphenyl)-4,4'-diamine 

U022 Benzo(a]pyrene 

U022 3.4-Benzopyrene 

U023 Benzotrlchlonde (c,r,t) 

U023 Benzene, (tnchloromethyl)-(c,r,t) 
U024 Bis(2-chloroethoxy) methane 

U024 Ethane, 1,1 '·(mll'lhyleneoi8(oxy)Jbis(2<hloro­

U025 Dichloroethyl ether 
U025 Elhane.1,1'-oxybis(2-chloro-

U021 2·Napttthylamine.N,N.Oia(2-chloromet~ 

U021 Chlomaphazine 

U027 Propane,2.2' -oxybis(2-chl0ro­

U027 Bis(2<hlorotsopropyt) ether 

U021 Bis(2,..thythexyt) phthalate 

U021 1.2-Benzenediearbaxytic acid, (bi8(2•thylh8llyi)Jester 
U029 Mltttane, broi'I'IC)o 

U02t Mltttyl bromide 

U030 4-Sromophenyl phenyi ether 

U030 Benzene, 1·bromo+phenoxy­

U031 1-Butanol (i) 
U031 N-8utyl alchohol (I) 

U032 CalCium chromate 

U032 Clvomic acid, calCium Nit 
U033 Carbonyl fluoride (r,1) 

U033 Ciltlon axyfluonM (r,t) 
uo~ Cl*nl 
uo~ ~ trietl~ 

U035 BUIInOic acid. 4-{bia(2-chlOroethyl)aminoJbenze,.. 

U035 CIDambucH 
U031 4, 7-Methanoindan, 1,2,4,5,8.7,8,8-octa-chlOro-38,4, 7, 7a-tetrahydro­

U031 ChlOrdane. technical 

U037 C~Dobenzene 

U037 Benzene. chloro-

(com. 
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Code w ute dHCrlptlon 

U038 Ethyl 4,4'-<lichlorobenz•late 
U038 Benzeneacetic acid, 4-chloro-a-(4-chloro-phenyl~-hydroxy. ethyl ester 
U039 Pheno1,4-chloro-3-methyi-
U039 4-Chloro-m-cresol 
U041 Oxirane,2-(chlorometl'lyt)­

U041 1-Chloro-2.3-expoxypropane 
U042 Ethene.2-chloroethoxy­
U042 2-Chloroethyt vinyl ether 

U043 Ethene.chloro 
U043 Vinyl chloride 

U044 Methane. trichloro-

U044 Chloroform 
U045 Methane. cnloro-(i,t) 

U045 Methyl chloride (i,t) 

U046 Methane. chloromethcxy­
U048 Chloromethyl methyl ether 
U047 Naphthalene. 2-chloro­
U047 8-Chloronaphthalene 

U048 Phenol.2-chloro-
U048 o-Chlorophenol 

U041 4-Chloro-o-toluidine.hydrochloride 

UD41 Benzenamine. 4-chl~2-methyi­
U050 1.2-Ben~henantnrene 

U050 Chrysene 

U051 Creosote 

U052 Cresytie acid 

U052 Cresola 
U053 2-Butenal 

U053 Crotonaldehyde 

U055 Cumene (i) 

U055 Benzene. (1-metl'lytethyl)-(l) 

UOSI Cyclohexane (i) 
UOSI Benzene, hexahydro- (i) 

U057 Cyclohaanone (I) 

UOSI 2H-1,3,2.0xazaphosphorine, 2;bil(2-chloroethyl)amino)-tetrahydro-2 oxide 
UOSI CycJophoephamide 

UOSI 5.12-Naphltlacenedione. (8S-cis)-6-acetyl-10.{(3-amino-2~rideoxy-a-L-Iyxoh~)DxyiJ·7 ,8,9,1D-
tetrahydtOo6,8,11-trihydroxy-1-meti'IOXy-

UOSI Daunomycin 

uoeo Dichlora dipl'lenyt dichloroethane. 
uoeo DOD 

UOI1 DOT 
UOI1 Dichloro diphenyt trichloroetnane 

UOI2 Diallate 

UOI2 S-(2.3-Dichtoroallyl) dii~hiocartamate 

(contlnuec 
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Code Wute dner1ptlon 

U083 Dibenz[a,h)anthracene 
U063 1,2:5,6-0ibenzanthracene 
U084 Dibenz(a,i)pyrene 
U064 1.2:7.8-Dibenzopyrene 
UO&I Propane.1·2-dibromo-3-chloro-
U061 1,2-0ibromo-3-chloropropane 
U067 Ethylene dibromide 
U067 Elhane, 1,2-dibromo-

U068 Metnane. dibromo-
U068 Metnylene bromide 

U061 Dibutyl phthalate 

UD69 1,2-Benzenedicarboxylic acid, dibutyl ester 
UD70 o-Dichlorobenzene 

U070 Benzene, 1,2-dichloro-
U071 m-Oichlorobenzene 
U071 Benzene, 1 ,3-dichloro-

U072 p-Dichlorobenzene 
U072 Benzene, 1,4-dichloro 
U073 (1 , 1 '·Biphenyl)-4,4 • -diamine.3.3 • -dichloro 
U073 :U'~ichlorobenzldine 

U074 2-Bu1ene, 1,4-dichloi'Oo(i,l) 

U074 1 ,4o01chloro-2.0utene (i,t) 
U075 Mechane, dichlorOdifluoro-

U075 Oic:llloroc:tifluoromethane 
U071 Elhrlidene dichloride 

U071 Ethane, 1,1-dichloro-

U077 Elhrlene dichloride 
U077 Etr.tle,1,2-dichloro-

U071 Elhene.1·1-dichloroo 

U071 1.1~ichloroethylene 

um Elhene, tran&-1,2-dichloro-

um 1 .2~iehloroethylene 
U080 Mellane. dichloroo 

UOBO Melhylene chloride 
U081 Phnll.2.4-dlch~ 

U011 2.~ 
- UOI2 Phlnol.2.l-dlci'IJorQ 

UOI2 2~~ 
U013 p~ dichloride 
U013 1.2~~ 
UOI4 Prapene.1.3-dichloro-

U014 1 ,3-Diehloroprapet .. 
U015 2,2"-Sic:IKI....,. (1,1, 

U015 1.~4-0iepoxybutane (1,1) 

(con. 
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Code Waate description 

U088 Hydrazine; 1,2-diethyl-
U088 N, N-Oiethylhydrazine 
U087 Phosphoroclithioic acid,O,O-diethyl-, S·methyt-ester 
U087 0.0-Diethyt-5-methyt-dithiophosphate 
uoea Diethyt phthalate 
uoea 1 .2-Benzenedicarboxytic: acid. diethyt ester 
uoat 4,4'-Stilbenediol,a,a'-diethyl-
UOat Diethylstilbestrol 

U090 Oihydrosafrole 
U090 Benzene, 1,2-methyter.edioxy+propyt.. 

U091 (1,1'·Biphenyt}o4,4'-diamine.3.3' -dimethoxy-

U091 l3'·Dimethoxybenz•dine 
U092 Methanamine, N-methyt.{i) 

U092 Dimethylamine (i) 
U093 Dimethytaminoazoben:zene 
U093 Ben:zenam•ne. N, N-dimethyl-4-phenytazo. 
UOM 7,1 2·DimethytbenzfaJanthracene 
UOM 1 .2·Ben:zanthracene.7,12-dimethyl-

UOtl (1,1 '·Biphenyt)-4,4'-diamine.3.3'-dimetl1yl-
UOt5 3.3' ·Dimethy1benZidine 

Uotl Hydroperaxide, 1-methyt..phenytetftyl-(r) 

UOH a, ct-D imathytbenzyt hydroperaxide (r) 
UOI7 Carbamoyl c:hloride.dimethyl-

UOI7 Oimethylcarbarnoyt chloride 

UOtl Hydrazine, 1, 1-dimett¥-

UOtl 1 ,1·Dimethylhydrazine 

UOtl Hydrazine, 1 ,2-dimethyl-
UOII 1 ,2-Dimethythydrazine 

U101 Pheno1,2,4-dimethyt-

U101 2,4-0imethylphenol 

U102 Dimethyl phthalale 
U102 1·2·Benzenedicartxlcytie acid, dimethyl ester 
U103 SulfuriC acid, di!Mthyt ...., 

U103 Oimethylaun.. 

U105 2,4-0initroUlluene-

U105 Benzene. ~4-<1~ 
U101 2,6-0inltroeoluene 
U101 Benzene. ~2.&-dinitro 
U107 01-n-odyt pt'lltUIII 
U107 1·2-8en:zenedicarb acid, dJ.n.ocryl ester 
U101 1 ,4-0ielhylene c:tlaxide 
U101 1 ,4-0iorane 

U101 Hydra.zine.1,2-di~ 

U101 1 ,2-0iphenythydruine 

(cont1nuEH 
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Code Wute dncftptton 

U110 1-Propanamina.N-propyl-(i) 
U110 Dipropytamine (i) 
U111 N-Nitroso-N-propytamine 
U111 Di-N-propylnitrosamine 
U112 Ethyl acetate (i) 
U112 Acetic acid, ethyl aster (i) 

U113 2-Propenoic acrd, ethyl ester (i) 
U113 Ethyl acrylate (i) 

U114 Ethylenebis(dithiocarbamic acid), salts and esters 
U114 1,2-Ethanediytbiscarbamodithioic acid 
U115 Oxirane (i,t) 

U115 Ethylene oxide (i,l) 
U11& Ethylene thiourea 
U11& 2-lmidazolidinethione 
U117 Ethyl ether (1) 
U117 Ethane,1,1 '-oKybis- (i) 

U118 2-Propenoic acid. 2-methyl-, ethyl ester 
U118 Ethyl methacrylate 
U111 Ethyl methanesulfonate 
U111 Matllanesulfonic acid, ethyl ester 

U120 Fluonlntl'lene 

U120 Benm(j,k)ftuorene 

U121 Trichloromonofluoromathane 

U121 Methane, trichlorofl~ 

Ut22 Formaldehyde 

U122 Mett¥ene oxide 
U123 Foi'TNC acid (C.t) 

U123 Methanoic acid (C.I) 

U124 Furan (I) 

U124 Furf\nn(i) 

U125 Furfural(i) 
U125 2-Furanearboxalde~ (i) 

U121 1-Prapanol ,2.3-epoxyo 

U121 Glycidylaldehyde 

U127 Hexacnlorobenzene 

U127 BenaM.~ 
U121 H~ 

U121 1,3-~ 1,1.2.3,4,4-hexKIIIOro-

U121 HexaJdooc~ (-, i8amef) 

U121 Un~ 

U130 Hexadllorocyl:fopentadlne 
U130 t~diene.1.2.3.4.5.5-hexa- chlo~ 
U131 Heudlloroethane 

U131 Eth1111, 1,1, 1,2,2,2-hexachton> 

(ccntir 
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Code Wute deeeftPtlon 

U132 Hexacnlcrqlhen.-
U132 2.2·Mettlylenebia(3,4,6-trichlorophenol) 
U133 HydrBZJne (r,t) 
U133 Oiamine (r,t) 
U134 Hydrogen fluoride (c.t) 
U134 Hydrofluoric acid (c,t) 
Ut35 Sulfur hydride 
Ut35 Hydrogen suffide 
Ut31 Hydroxyaimethytarsine oxide 
Ut31 CaCOdyliC acid 
U137 1.1 G-{1 .2·Phenytene)pyrene 
Ut37 ldanol 1 ,2,3-ed)pyrene 
Ut38 Methane, iodo-

U138 Methyl iodide 
U139 Ferric dextran 
U131 Iron dextran 
uuo t-Propanol,2-methyl- (i.t) 
U140 Isobutyl alcohol (l,t) 

U141 lsosatrole 

Ut41 Benzene, 1 .2-methytenedioxy~ropen~ 
Ut42 t<epone 
Ut42 Oecachlorooctahyd~ 1,3.~etheno-2H-cyclobutalc.d)·pentalen.2~ne 
U143 Lasiocarpine 

Ut.W Lead acetate 

Ut.W Acetic acld,leld salt 

U145 Phosphoric acid, lead salt 
U145 Lead phosphate 
Ut41 Lead aubac:atate 

Ut47 2,5-Furandione 

U147 Maleic anhydride 

U141 Maleic hydruide 
U141 1,2·0ihydro-3.6-t)yradiZinedione 

U141 Propanedlnitrile 

U141 Malononitrlle 

U150 M~ 

U150 Alanine, 3isH*(2~inol phen~.L· 
U151 Mercury 

Ut52 Pr.,..lftrll,2-methyl- (1,1) 
U152 MetMcr;tal*'- (1,1) 

U153 Thlomett\anol (1,1) 

U153 Metlw'lettUal 0. t) 
U154 MethanCII (I) 

U154 Methyt alcohol (I) 
U151 Pyridine, 2i(2-dlmethylamino)ethytl·2.phenytamino-

Ut55 Methapyrilene 

(continued) 
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Code Waata description 

U156 Methyl chlorocarbonate (i,t) 
U156 Carbonochloridic ac1d, methyl ester (i,t) 
U157 3-Methylcholanthrene 

U157 BenzU]aceanthrytene. 1 ,2-(jihydro-3-methyl-
U158 4,4'·Metnylenebis(2-chloroaniline) 

U158 Benzenamine,4,4 '-methylenebi$(2-chloro-
U15t Methyl ethyl ketone (i,t) 
U159 2-Butanone (i,t) 

U160 Methyl ethyl ketone peroxide (r,t) 
U160 2-Butanone peroxide (r,t) 

U181 4-Methyt-2-pentanone (i) 

U181 Methyl isobutyl ketone (i) 
U162 2-Propenoic acid, 2-methyl·, methyl ester (i,t) 

U182 Metnyt methacrylate (i,t) 

U183 Guanidine, N-nitroso-N-methyi-N'-nitro-

U163 N-methyt-N'-nitro-N-nitrosoguanidine 

U184 4{1H)-Pyrimidinone, 2.3-dihydro-6-methyl-2-thioxo-
U184 Methyhhlouracil 

U185 Naphthalene 

U188 1,4,Naphthoquinone 

U188 1,4-Naphthalenedione 
U1S7 1-Naphthylamine 
U1S7 n-Naphthytamine 

U181 2-Naphlhylamine 

U181 8-Naphthylamine 

U181 Nitrcbenzene (l,t) 

U161 Benzene, nitn> (1,1) 
U170 Phenol ,4-nitn> 

U170 p.Nitrophenot 

U171 P I'OI)Ine.2-n itn>(i,l) 

U171 2-NitroprapBe (l,t) 
U17'2 N-NIIrosodi-N-butylamine 
U17'2 1-Butanamine. N-Outyt-N-n~ 

U173 Elhanol.2.2~nitroloimino• 
U173 N-Nilrolodiethanolamlne 

U174 N-N~ne 

U174 Ethaftlllline. ~itr'OII> 
U171 N·N~ 
U171 Cart.mide,N-ethyi-N-n~ 

U177 N-N~ 

U177 Caltllmide.N-melftyi-N-nitr'OII> 

U171 N-N~N-methyfurethane 

U171 Cart.nic ICid, methylnitrolo-, ethyl est• 

U171 N-N~Wsopiperkllne 

U171 Pyri~hexahyd~~ 

(contir 
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U180 Nitrosopyrnllidine 
U180 Pyrrole, tetraflydro-N-nitroso­
U181 5-Nitro-o-toluidine 
U181 Benzenamine,2-methyl-5-nitro 
U182 Paraldehyde 

U182 1 ,3,5· Trioxane.2.4,6-trimethyi­

U183 Pentachlorobenzene 
U183 Benzene, pentachloro-
U184 Pentachloroethane 

U 184 Ethane, pentachloro-
U 185 Pentachloronrtrobenzene 

U185 Benzene. pentachloronrtro­
U188 1.3-Pentadiene (i) 

U188 1-Methylbutadiene (i) 
U187 Phenacetin 

U187 Acetam1de. No{4-ethoxyphenyi)­
U181 Phenol 
U188 Benzene, hydroxy­

U111 Phosphorus sulfide (r) 
U 181 Sulfur phosphide (r) 

U110 Phthalic anhydride 

U110 1 .2·Benzenediearboxytic acid anhydride 
U111 2.Picollne 

U111 Pyridine, 2·methyi­
U112 Pronan1ide 

U 112 3,5-0ichloto-N-(1, 1-dimethyt-2-propynyt) benzamide 
U113 1,2.0xatl'li01ane, 2.2-diOxide 
U113 1 ,3-Propanesuhone 
U114 1-Propanarriine(i,t) 

U114 N.Propytamine O.t) 
U118 Pyridine 

U117 p..BenzO(!uinone 
U117 1 ,4-CyctoMUdleneclone 

U200 R~ 

U200 Yohlm~1kaltloxytlc lcld, 11,17-dlrneth0xy-18-{(3,4,~1'Mth0Xy-benzoy)oxy)-, methyl elltW 

U201 R~-
U201 1,3-S.-.Ndal· 
U202 SacchMitlftd .... 
U202 1.2~.1.1-diOxide, and aaltl 
U203 Salrale 
U203 Benzene, t.2~tyt. 
U204 Selenioul acid 
U204 Selenium dioxide 
U20S Selenium d~ (r,l) 

U20S Sulfur setenide (r.o 

(continued 
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Code waale dncrtptlon 

U206 Streptozotocm 

U206 D-Giucopyranose. 2~eoxy-2(3·methyl·3·nltrosoureldo)· 
U207 1 .2.4.5· Tetrachlorobenzene 
U207 Benzene. 1 .2.4.S·tetrachloro-
U208 1.1. 1 .2· Tetrachloroethane 
U208 Ethane, 1,1. 1 ,2-tetrachloro-
U209 1 . 1 .2.2· Tetrachloroethane 
U209 Ethane. 1 · 1 ·2-2-tetrachloro-

U210 Tetrachloroethylene 

U210 Ethane. 1.1 .2.2·1etrachloro 

U211 Methane, tetrachloro-

U21 1 Carbon tetrachlonde 
U213 Tetrahydrofuran (i) 

U213 Furan. tetrahydro- (i) 

U214 Thallium(!) acetate 

U214 Acetic ac1d, thallium(!) salt 

U215 Thallium(!) carbOnate 
U215 Carbonic acid, dithallium(l) salt 

U218 Thallium(!) chloride 

U217 Thallium(!) nitrate 

U211 Thioacetamide 

U218 Ethanethioamide 
U211 ThiOurea 

U211 Cartlamide.thio-

U220 Toluene 

U220 Benzene. methyl-

U221 Toluenediamine 

U221 Diarninotoluene 

U222 o-Toluidine hydrochloride 

U222 Benzenam•ne. 2-methyt., hydrochlonde 

U223 Toluene diisocyanate (r,t) 

U223 Benzene, 1, 3-diisocyanatomethyl- (r, t) 

U225 Mtthane, tribrom> 

U225 Brvmatorrn 
U228 1.1, 1. Trichloroethane 

U221 ~ 
U227 1 .1.2· Trichloroethane 
U227 Elllane. 1 .1.2·1tich~ 
U221 Trichloroethylene 

U221 Trichloroethene 

U232 2.4.5-TrichloracetiC acid, salts, and esters 

U233 2.4.5-Trichlorophenoxypropionic acid, salts, and esters 

U2~ s.,.. Trinitrobenzene (r,t) 

U234 Benzene, 1 ,3,5-trinitro- (r,t) 

(c. 
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Code Waste dncrlptliln 

U235 1-Propanot-,2,3-<libromo-,phosphate (3: 1) 

U235 Tris(2,3-<libromopropyl) j:)hOSj:)hate 
U238 Trypan blue 

U238 2. 7-Naphthalenedisulfonic acid. 3.3'·((3.3' -dimethyl-(!, 1 • ·biphenyt)-4,4'-diyl))·bis(azo)bis(5-amino-+nydroxy), 
tetrasod1um salt 

U237 Uracil mustard 

U237 Uracil, 5·(biS(2-chloroethyl)-aminot­

U238 Elhyl carbarmate (urethan) 

U238 Carbam1c acid, ethyl ester 
U239 Xylene (i) 

U239 Benzene, dimethyl· (i,t) 

U240 2,4-0, salts and esters 

U240 2.4-0ichlorophenoxyacetic acid, salts. and esters 

U243 1 ·Propene, 1,1 ,2.3.3.3·hexachloro-

U243 Hexachloropropene 

U244 Thiram 

U244 Bis(dimethytthiocart:lamoyt) disulfide 
U248 Brom1ne cyanide 

U241 Cyanogen bromide 

U247 Ethane. 1,1,1,-tnchloro-2·2-bil(p.met~henyt) 

U247 Met~hlor 

U241 Warfarin, when present at concentrations of Q.1% or lea 

U241 3-{~etonylbenzyt)-4-hydraxycaumann and sa1t:1. when present 11 concentrasiont of Q.1% or teu. 

U241 Zinc phosphide, when present at concentrations Gf 10CMI or lesa 

U321 2-Amino-l-methyibenzene 

U321 a-Toluidine 

U353 4-Amino-l.-methylbenzene 
U353 p-Toluidine 

U351 2-Eth~ 

U351 Ethylene glycOl monoetnytelft• 

·.-
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Appendix C. Survey Questions C.1 

GENERATOR AND TSDR SURVEY 
QUESTIONS REFERENCED IN THIS 
REPORT 

Interpreting data from tbe Generator and TSDR Surveys often requires 
knowledge of how the data were reponed by respondents. As a reference to 
readers. the survey questions from which data are derived are included in 
parenthesis in the source information at the bottom of all applicable charts. 

This appendix illustrates representative Generator and TSDR Survey 
questions referenced in this report. Questions are presented in numerical order 
by the questionnaire from which the question originates. Questions repealed 
in the surveys for each waste management activity are shown only once in this 
appendix. 





Appendix C. Survey Questions G-3 

QUESTIONNAIRE A: 
GENERAL FACILITY INFORMATION 

3. What quantity of hazardous waste was managed onsite during 1986 in UNITS REQUIRING A RCRA 
PERMIT? What percentage of this quantity was hazardous wastewater? 

i 
i 
I 

Report here the TOTAL quant1ty of hazardous waste that entered one or more of this facility's treatment, · 
storage, accumulation. disposal, or recovery umts during 1986. Include only hazardous waste that was 
ma'laged in units for which you have a ACRA permit or interim status. Report hazardous waste that was 
accumulated ONLY if it was later stared, disposed, treated, or recovered for reuse onsite. COUNT ONLY 
ONCE any quantity of hazardous waste that entered more than one type of operation. For example, 
hazardous waste that was both treated and stored should be COUNTED ONLY ONCE. Similarly, hazardous 
waste that was treated more than once st1ould be COUNTED ONLY ONCE. 

Enter waste quantities that need to be reported in tons on row 
Quantity of Hazardous Waste a and waste quantities that need to be reported in gallons on 
Managed Onsite in UNITS. row b. Indicate the percentage of each quant1ty that was 
REQUIRING A RCRA PERMIT hazardous wastewater. 

Unit of Percentage of quantity that 
Quantity measure was hazardous wastewater 

-

I I I 
I 

I I I I I I I I 
I 

I ! ' a. I I Tons % '-- '' . . . . . . . . . '. .......... 

I I I i 
I 

I 
I 

I I I I I I I .. .. J 'b. I I I Gallons % I '- . ' - ......... . ... 

8. What quantity of hazardous waste In each of the following categories was managed onstte during 
1986? 

I 

I 

Report here the TOTAL quantity of hazardous waste that entered one or more of this facility's treatment, storage, 
accumulation, disposal, or recovery umts during 1986-regardless of the permit status of the unit. Report hazardous 
waste that was accumulated ONLY if it was later stored, disposed, treated, or recovered for reuse. COUNT ONLY 
ONCE any quantity of hazardous waste that entered mare than one type of operation. For example. hazardous 
waste that was both treated and stored should be COUNTED ONLY ONCE. Similarly, hazardous waste that was 
treated more than anr;e should be COUNTED ONLY ONCE. 

Quantities of Hazardous Enter waste quantities that need to be reported in tons on row a and waste 
Waste MANAGED ONSITE quantities that need to be reported in gallons on row b. If none, enter zero. 

Quantity received from Quantity received from 
another facility unde.r another facility NOT under 

Quantity generated onslte the same ownership the same ownership Unit of 
and managed onsite and managed onslte and managed onslte measure 

' I ! I I I I I I l' I I I I I I I I I I I I I I I I I I I I .... Tons .... a.; 
• I 

I I I I I I I I I I I I I I I I I 
I 

I I I I I I I I I I I b. I I . - Gallons 

NOTE: The sum of all the quantities entered in Question 8 is equal to the TOTAL Quantity of hazardous waste' 
managed onsite during 1986. 

Preceding page blank 

.. 

I 
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11. Of the hazardous waste GENERATED ONSITE during 1986, what quantity was shipped otfslte to be 
managed by another facility under the same ownership? What quantity was shipped ottsite to be 
managed by a facility not under the same ownership? 

Quantities of Hazardous Waste Enter waste quantities that need to be reported in tons on 
GENERATED ONSITE AND THEN rO# a and waste quantities that need to be reponed in gal-
SHIPPED OFFSITE Ions on rM b. If none. enter zero. 

Quantity generated onsite and 
I 

Quantity generated onsite and 

! then shipped offsite to a facility then shipped ottsite to a facility 
under the same ownership i NOT under the same ownership Unit of measure -
I ! I I 

! I ! I 
I 

.. ·I·. j I I I I i 
I I 

I 1 .. a. 1 I 
i I Tons ... . ... 

' 
I I I I 

I 
I I 

I 
.. 1 .. j I 

! 
I ! 

; I 

I I I i 
I I 

b. I Gallons ' .... . .. 
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QUESTIONNAIRE F: 
SOLVENT AND LIQUID ORGANIC RECOVERY FOR 
REUSE 

I 

3. What quantity of hazardous waste was managed onsite in solvent recovery processes during 1986? 

' ' 
I 

Report here the TOTAL quantity of hazardous waste that entered one or more of this facility's solvent recovery 
processes dunng 1986. COUNT ONLY ONCE any quantity of hazardous waste that entered more than one 
type of process. For example. hazardous waste that underwent both filtration and fractionation would be 
COUNTED ONLY ONCE. 

I Quantity of Hazardous Waste 
Managed in Solvent Recovery 

I Processes Onsite 

Quantity 

I i I 
I 

Question 

Enter the quantity and circle a unit of measure. 

I Unit of measure (Circle one) 

! Ton 

I .......... 01 . . . . . . . . . . . . . . 

Solvent Recovery 
Process No. 1 

Gallon 

...... 02 ... . . . 

Solvent Recovery 
Process No. 2 

. .. 

i 4. What type of solvent recovery process 
is this? (Circle one) 

I 

I 

I 

Fractionation . . . . . . . . . . . . . . . . .......... . 01 
Batch still distillation ......................... . 02 
Solvent extraction ........................... . 03 
Thin-film evaporation ........................ . 04 
Filtration ...................... - - . - - . - 05 
Phase separation ........................... . 06 
Dessication ................................ . 07 
Other (specify) .............................. . 08 

(specify) 

25. Wtiat quantity of HAZARDOUS waste in 
each of the following categories entered 
this solvent recovery process for 
management during 1986? (Enter the 
quantities and circle a unit of measure; if 
none, enter zero. The sum of b, c. and d 
must equal a.) 
a. TOTAL quantity managed onsite 

i. Quantity ................. . 
ii. Unit of measure (Circle one) 

Tons ................ --.- .. 
Gallons ........... · ....... . 

01 .. ' ..... '. 
02 

01 

02 
03 
04 
05 
06 
fJT 
08 

(speedy) 

... ' . ' .... 01 
02 



I 
I 
I 
I 
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Question 

26. What quantity of NONHAZARDOUS 
waste entered this solvent recovery 
process for management during 1986? 
tEnter tl'le quant1ty and circle a unit of 
measure: If none. emer zero.J 
a. Quantity ....... . 
b. Un1t of measure (Circle one) 

Tons 
Gallons 

Solvent Recovery 
Process No. 1 

01 
........... 02 

:I 

27. What quantity of solvents and I 
chemicals was recovered for reuse 
using this process during 1986? (Enter 
the quantity and c1rcle a umt of measure: If , 

Solvent Recovery 
Process No. 2 

. . . . . . . 01 
02 

none. enter zero.) ---------- · 1 _________ _ 

a. Quantity 
1 

•· ; ' 

b. Unit of measure (Circle one) 

~-------~-:-~_~_n_s ____________________ ~----------~-~--------~L:_._:_:._·-----~-~--------~ 
I 

30. What quantity of residuals-solid, ! 
liquid, and sludge-was generated by i 

this solvent recovery process during I 
1986? What percentage of these 
residuals was hazardous? (Include ! 
residuals from air pollution control devices 
[APCDs] as well as other treatment 
reSiduals. Do not include in your answer 
the recovered solvent or chemicals. Enter 
the quantities m the umt specified and 
mdicate the percentage. If none, enter 
zero.) 

a. Solid Residuals 
! I 1 ; I 

I. Total quantity generated. pounds : i ~ ; 

II. Percentage of solid residuals that 
i ' I i 

I 

was hazardous I i I Ofo I •% . . . '- - . . . - . . . . . - .. ..... . .. 

b. Liquid Residuals (including scrubber 
water) 

1 

I ! I I l I 
I 

I I 
I 
I I 

i. Total quantity generated. gallons _ I ' 

ii. Percentage of liqu1d residuals that I : 

I I I 
I 

was hazardous . _ i 
i 

' % IOfo -' ' .. ' ..... . . . . . ..... 

c. Sludge Residuals 
I ' ! I I I I 

I ' 
i. Total quantity generated, pounds I I I I I 

ii. Percentage of sludge residuals that I I I I 
was hazardous . . . . - . % . . . . . .... '% 



Appendix C. Survey Questions C-7 

QUESTIONNAIRE GA: 
GENERAL FACILITY INFORMATION 

1. Which of the following BEST DESCRIBES the status of the "hazardous waste generation activities" 
onsite at this facility? (Circle one) 

Carefully read all ootJons and Clfcle only one Do not base your answer on the quantity of hazardous wasce 
ge:;erated ons;te Call the Survey Help/me (1-800-6.35-8850) d you are uncerram of the status ot your fac;ilty. 

01 Hazardous waste is currently generated ons1te. (Go to next questton) 

02 Hazardous waste was generated onsite during 1986, but is no longer generated onsite. 
IGo to next quesuon) 

03 Hazardous waste was generated onsite pnor to 1986, but not during 1986, and will not be generated 
onsite in the future. (Sk(o to Questton 156 on page 79) 

04 Hazardous waste was generated onsite in the past, but that hazardous' waste has since been delisted 
and no other hazardous waste is generated onsite at this facility. (Sk1p to Quesuon 156 on page 79) 

05 No hazardous waste has ever been generated ons1te at this facility. Notification of hazardous waste 
generation activities was submitted as a protective measure. Further evaluation showed that the waste 
generated on site is not hazardous. (Sk1p to Question 156 on page 79) 

2. Did this facility generate, in ANY month during 1986, more than 1,000 kilograms of hazardous waste 
rc.rcle one) 

01 Yes (Skip to QuestiOn 6) 

02 No (Go to next quesvon) 

3. Did this facility accumulate, AT ANY TIME DURING 1986, more' than 1,000 kilograms of hazardous 
waste? (Circle one) 
Co nor base your answer on wnen the hazardous waste was generated. For example. J 500 kilog·arrs c' 
nazardous waste were generated m one month and 500 k1lograms of hazardous waste were generarea .n rne 
next manrh. and th1s total quantity was onstte at any t1me. you wouid answer 'Yes ... 

01 Yes (Sktp to Question 6) 

02 No (Go to next question) 

4. Did this facility generate, in ANY month during 1986, more than 100 kilograms of hazardous waste? 
(Circle one) 

01 Yes (Skip to Questton 6) 

02 No (Go to next questton) 

5. Old this facility generate, in ANY month during 1986, more than one kilogram of acutely hazardous 
waste? (Circle one) 

The following are acutely hazardous wastes: F020, F021, F022, F023, F026, F027, and all of the RCRA "P' 
wastes. See Appendix C of the Instructions booklet for a list of RCRA "P" wastes. 

01 Yes (Go to next questton) 

02 No (Skip to Question 156 on page 79. DO NOT SKIP if your faciltty generated, in any month durmg 1986. 
more than 100 kilograms of hazardous wasre J 
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6. What is the primary four-digit SIC code for this facility? 

! I I 

8. Who owns this facility? (Circle onej 

01 Federal government , 
02 State government 
03 Local government 
04 Private owner-sole proprietor, partnership, or corporation 
05 Other owner 

20. Of the quantity reported in Question 19, estimate the amount that was hazardous wastewater. This 
amount should include hazardous wastewater pretreated prior to discharge under a NPOES permit c 
prior to discharge to a POTW; hazardous wastewater generated in a production process or waste 
treatment process; and hazardous wastewater that is a characteristic waste, even though it may losE 
its hazardous waste characteristic through mixing with other wastewater or by treatment. 
:n::ude m :;cur ansv;er the total quan(lty of wastewater. not Just the quantity of hazardous matenat1n !he 
.·:a~:e.·:a~e: 

Quantity of HAZARDOUS 
Enter the quant1ty and Circle a umt of measure. d none. enter zero Wastewater Generated 

Unit of measure iCtrcie one) 

Quantity Tons Gallons 

I 
I i I 

I I 01 02 . . ' ..... . .. '. .... 

I NOTE: Fleporr a11 hazarcJous wastewater m Ouest1onnatre GB. "Hazardous Waste Charactenzat1on .. 
Report any {)rocesses used to treat hazardous wastewater. includmg pretreatment orocesses m 
Ouesi,or:na,re GE ·wasiewater Treatment' 

23. What quantity of hazardous waste was shipped offsite during 1986 to be managed by another facility 
under the same ownership? What quantity of hazardous waste was shipped offsite during 1986 to be 
managed by a facility NOT under the same ownership? 

Enter waste quanlities that need to be reported m tons m row 
Quantity of Hazardous Waste a and waste quantities that need to be reported m gallons 
Shipped Offsite in row b. If none, enter zero. 

Quantity shipped offsite to a facility Quantity shipped offsite to a facility 
under the same ownership NOT under the same ownership Unit of measure 

I I I I 
' 

I i I I I 
' 

I I a. 1 I i I I 
I I Tons ~ I I I .... 

' 

l i i I I I I I i I I I I I I I I : 
I 

b. I Gallons . . . . . . . . . .. 



! 

; 

! 

I 
i 

I 
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27. What quantity of hazardous waste was generated onsite during 1986? 

Report here the TOTAL quan(l(y of .1-Jazardous waste that was generated ons1te dunng 1986. lnciude m your 
answer hazardous waste and hazaraous wastewater treatea usmg exempt processes. ior example wastewater 
~reatment processes t.hat dtscharge under a NPDES perm1t or otscharge to a POrN ana exempt recycling 
crocesses. 

Enrer waste auant;t1es that need to be reported m tons ;n rmv a 
and waste auant;t,es !.hat need to be reported 1n gailans m 

Quantity of Hazardous Waste row b. Tr:e sum of the two quantlt:es reported m th1s quest1on eauat 
the TOTAL quant:ty of hazardous wasre generated ons1te ourmg Generated Onsite 
1986. 

Quantity Unit of measure 

I a. --. . . . . . . -.- --- . . . . . . . . . Tons -- .... . -

b.' i I ........ --. - .. . . . . ' .... Gallons -.'. . ... 



i 

! 
I 

I 
I 

I 
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QUESTIONNAIRE GB: 
HAZARDOUS WASTE CHARACTERIZATION 

Hazardous Waste 

Question 

1. What RCRA waste code or codes best describe 
this hazardous waste? 

See Aopena;x C of me lnstrucuons booklet tor a 11st of 
PCRA ana omer waste coaes. If you generate a waste 
!nat IS cons1oeted hazaraous oy regulatiOns m your stare 
and a waste coae 1s nor prov1aed. call the Survey 
!-lelpime ( 1-800-635-8850). 

Use rne ltst of Waste Descnot1on Codes on the ms1de from 
cover of th1s questiOnnalfe to answer Questions 2 and 3. If a 
cooe reawes you to specify. do so m the space prov1oed. 

2. What Waste Description Code best describes this 
hazardous waste? ................... . . . . . . 

Use tne 11st of Waste Source Cooes on the msiCJe oack cover 
of ;h:s auesnonna1re to answer Questions 4 ana 5 If a code 
reowes you :o soecdy. do so m tne space prov1oed. 

4. What Waste Source Code best describes the 
process(es) at this facility that generate this 

. . a. I 

. . b. I 

.. c. I 

.. d. I 

.. e. I 

. . . . . 

hazardous waste? . . . . . . . . . . . . ............... . 

10. What quantity of this hazardous waste 
was generated onsite DURING 1986? 
(Enter me quantity and c1rcle a unrt of 
measure) 
a. Quantity ................ . 
b. Unit of measure (Circle one) 

Tons ..................................... 01 
Gallons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02 

No.1 

I I I 
I 
I . . 

I I I .. 

I I I I 
I • • 

i I I 
1 .. I 

I i I 1 .. 

I I I I I . . . . . 

tst:Jeo/yi 

· s I 

(St:Jeo/yl 

Hazardous Waste 
No.2 

' 

I 

I I I -. a. I .. 

b. i I I l .. . . 

i I I I c. I . . 

. . d. I I I I i : 

.. e.l I I I I .. 

I i I I 
. . . . . . . . .. 

iS08CITy) 

Is I 

01 ......... . 
02 
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Hazardous Waste Hazardous Waste 
No.1 No.2 

Question 

18. Of the quantity of this hazardous waste 
that was generated onsite during 1986, 
how much was or will be shipped otfsite 
for management? (Enter me auanttry and 
c;rcle a umt of measure: If none. emer zero 
and sk1p to the nore on page 16 onor ro 
OuesCion 20 for th1s hazardous wasre.J 

I I I I I I I I I I I I I I I I a. Quantity ......................... 
b. Unit of measure (Circle one) 

Tons ----- . . . . . . . . . . . . . . . . . . . . . - .......... 01 • • • • • • • 0 •• . . . . . . . . . . 01 •••••••• 0 • 

Gallons . - ...................... • • • • • 0 •••• 02 0 ••••••••• . . . . . . . . . . 02 . - ....... 
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QUESTIONNAIRE GG: 
SOLVENT AND LIQUID ORGANIC RECOVERY 
FOR REUSE 

3. What quantity of hazardous waste was managed onsite in solvent recovery processes during 1986? 

Report here the TOTAL quantity of hazardous waste that entered one or more of th1s faCII!tys solvent recovery 
processes durmg 1986. COUNT ONLY ONCE any ouanttty of hazardous vvaste that entered more than one 1ype 
of process. For example. hazardous waste that undeMent both filtration and frac(lona/lon wculd be COUNTED 
ONLY ONCE. 

Quantity of Hazardous Waste 
Managed in Solvent Recovery 
Processes Onsite Enter the quantity and clfcle a umt of measure. 

Unit of measure IC:rcle one) 

Quantity 
I 

I ! I I I I I I 
I I I 

Question 

I I 

Tons 

--- ...... - 01 - . . . -

Solvent Recovery 
Process No. 1 

4. What type of solvent recovery process 
is this? (Circle one) 

Fractionation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 
Batch still distillation . . . . . . . . . . . . . . . . . . . . . . . . . . 02 
Solvent extraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03 
Thin-film evaporation . . . . . . . . . . . . . . . . . . . . . . . . . 04 
Filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05 
Phase separation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 06 
Dessication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 07 
Other (specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 08 

lspectly) 

. . . . . . . --

Gallons 

. . ... 02 

Solvent Recovery 
Process No. 2 

.......... 01 
02 

.......... 03 

.......... 04 
05 

.......... 06 

.......... 07 
....... 08 

lspectly! 



Appendix C. Swvey Questions C.13 

Solvent Recovery Solvent Recovery 
Question Process No. 1 Process No. 2 

21. What quantity of HAZARDOUS waste 
entered this solvent recovery process 
for management during 1986? (Enter the 
quantity and circle a umt of measure: If none. 
enter zero.) 

I I 
' 

I I LLL I I I I I 
I 

a. Quantity . . . . . . . . . . . . . . . . . . . . . . . . . I 
b. Unit of measure (Circle one) 

Tons ... ............ . . . . . . . . . . . . . .. . '.' ... 01 . . . . . . . . . . . ......... 01 . ......... 

I 
Gallons ................ ' .... ' . . . . ' . . . . . . . 02 .......... . . . . . . . . . . 02 . ' ........ 

I 22. What quantity of NONHAZARDOUS 
waste entered this solvent recovery 
process for management during 1986? 
'Enter the quantity and Circle a un1t of 
measure: If none, enter zero.) I i 

I ! ! I I I I I I I I I 
! I a. Quantity ' i ' ' .......... . ' .. . . . . . . . . . I 

b. Unit of measure (Circle one; 

Tons ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 01 ........ - . . . . . . . . . . . 01 . ~ . . . . . . . . 
Gallons .......... . . . . . . . . . . .. . . . . . . 02 -.- ..... - . . ......... 02 . . . . . . . . . . 

23. What quantity of solvents and 
chemicals was recovered for reuse 
using this process during 1986? (Enter 
the quant1ty and c1rcle a umt of measure: If 
none. enter zero.) 

I I I i I I I I I I I I I I I I a. Quantity . ....................... 
b. Unit of measure (Circle one) 

Tons . . . . . - ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 .......... . . . . . . . . . . 01 . ......... 
Gallons ... --.- . - . - . - . . - . - . . . - - . . --.- ... -. 02 -.- ....... . . - .. - .... 02 ... - ...... 
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I 
Solvent Recovery Solvent Recovery 

Question Process No. 1 Process No. 2 

26. What quantity of residuals-solid, 
liquid, and sludge-was generated by 
this solvent recovery process during 
1986? What percentage of these 
residuals was hazardous? (Include 
res1duals from a1r pollut1on control devices 
{APCDs] as well as orher treatment residuals. 
Do not include in your answer the recovered 
solvent or chem1cals. If this process was not 
operational during 1986. est1mate the 
quanlity of res1dua!s that .would be 
generated d operated at fuil capacity Enter 
the quantities m the umt specd1ed and 
mdicate the percentage. If none. enter zero) 

a. Solid Residuals I 
I I I i I I I I I I i 'I i. Total quantity generated, pounds .. I I 

ii. Percentage of solid residuals that I 
I ! I 1% was hazardous I 

i "% ........ '. ... - .... . .. ' . . . . . . .... 
I 

b. Liquid Residuals (including scrubber 
water) 

I 
I I I I I I I I I I I I I I I i. Total quantity generated. gallons ... 

ii. Percentage of liquid residuals that I 

I I 1% was hazardous ..... I 
I % . . . . . . . . . . . . . . . - ... . . . .. . .... 

c. Sludge Residuals 
I I I i I I I I I I I I I I I i. Total quantity generated, pounds .. I 

ii. Percentage of sludge residuals that 
I ! I I I I I 1% was hazardous - . . . . . . . - ...... ' •• 0 •• % . .... . . . . . 

0 •••• 

27. Does this facility have plans to make any 
changes to this solvent recovery 
process before January 1992 that would 
increase/decrease its capacity to 
manage hazardous waste? (Circle one) 

Yes (Go to next questiOn) ............. ...... 01 o o I o 0 o 0 o 0 o o 0 0 I 0 . ..... 01 0 o 0 I o 0 0 0 0 o o o o o 0 

No (Circle 02 and skip to Ouesllon 29 for 
th1s solvent recovery process) ........ . . . . . . 02 (Skip to 0.29) ...... . . . . . . 02 (Skip to 0.29) .....• 
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QUESTIONNAIRE H: 
WASTEWATER TREATMENT 

I 
Wastewater Treatment 

I 
Wastewater Treatment 

I Question Process No. 1 Process No. 2 

! 14. Which onsite tanks and/or surface 
impoundments are used with this 
wastewater treatment process? (/dentrfy 
the tanKs ana surface tmcounamenrs used 
wrtn mrs crocess t:ly lrstrng me 1dentiticarron 
numt:lers tnat you entered on the sct1emarrc 
of your wastevwarer treatment crocess(es) 
mar you arew tor Ouestronna1re A. "General 
!=ac111ty lnformatron.") 

I I I I I I ! I I 

iv.; 
I I 

a. Tank number ' .. ' .. i. ' i. I I iv. · - ••••• 0 •••••• I 

ii.! I 
I 

i v. I I i ii. I i : v. I I I 

iii. i I I vi.J I I iii.i : vi.· ' 
I ' ; ' : I 

OJ .... ~ 

b. Surface impoundment number i. i. ' -- .. . . . . . . . ''. . . - .. '' 

' 
I 

ii. I 
li. . . ' .... ' .... . . . . . . 
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QUESTIONNAIRE J: 
WASTE PILES 

I 
Waste Pile Waste Pile 

Question No.1 No.2 

27. What quantity of hazardous and 
nonhazardous waste entered this waste 
pile for TREATMENT during 1986? 
(Include in your answer waste that entered 
this waste pile for treatment. regardless of 
whether it was also stored. Enter the 
quantities and circle a unit of measure; if 
none, enter zero.) 

a. Hazardous waste 
I 

I 

I i ! I I I I i I I I I i. Quantity • ••••• 0 ••••••••••• ' ... 
ii. Unit of measure (Circle one) 

Tons .......... ' ............. . . . . . ' .... 01 ' ......... . ..... ' ... 01 . ........ 
Cubic yards ......... ' .... ' . . . . . . . . . . . . . 02 .......... . . . . . . . . . . 02 • 0 ••••••• 

b. Nonhazardous waste 
I I I I 

I 

! i I I I ! i I i. Quantity . . . - ........ . . . . . . ' ... I 

ii. Unit of measure (Circle one) 

Tons ........................ . . . . . . . . . . 01 . ......... . . . . . . . . . . 01 . ........ 
Cubic yards ................. ' .......... 02 . . . . . . . . . . .. ' ... ' ... 02 . . '.' .... 

29. What quantity of hazardous and nonhazardous 
waste entered this waste pile for STORAGE ONLY 
during 1986? (Do not include in your answer waste 
that was also treated in this waste pile. Enter the 
quantities and circle a unit of measure; if none. enter 
zero.) 

a. Hazardous waste 
I I I I I I I I I I I I I = i. Quantity o o o o o o o o I I 0 I o o 0 I I o o o • o o ........ 

ii. Unit of measure (Circle one) 
Tons ...................... '.' . . . . . . . . ........ 01 . . . . . . . . 0 ••••••• 01 . ..... 

·I Cubic yards .................... - ... . . . • • • • • • 0. 02 . . . . . . . . . ....... 02 . ...... 
b. Nonhazardous waste 

I I I I I I I I I I I i i. Quantity ........................... ' 
' ... 

I ii. Unit of measure (Circle one) 
Tons . . . . . . . . . . . . . . . . . . . . . . . .... ........ 01 . . . . . . . . ••••••• 0 01 . ....... 
Cubic yards .............. '-. . . . . . . ........ 02 • •••• 0 •• . ....... 02 . ....... 



' 
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QUESTIONNAIRE K: 
SURFACE IMPOUNDMENTS 

31. 

46. 

Surface Impoundment 
Question 

What quantity of hazardous and nonhazardous 
waste entered this surface impoundment far 
TREATMENT during 1986? (Include in your answer 
waste that entered this surface impoundment for 
treatment. regardless of whether it was also stored or 
disposed of. Enter the quantities and circle a unit of 
measure; if none, enter zero.) 

a. Hazardous waste 
I I I i. Quantity . . . . ' . . ' . . . . . . . . . . . . . . - ..... . .. 

ii. Unit of measure (Circle one) 
Tons . . . - ......... . . . . ' ..... ' .. . .. ' ......... 
Gallons ....... ' .. . . . . . . . . . . . . . ' . . . . . '. 0' •••••• 

b. Nonhazardous waste 
I I i. Quantity .................... . ..... ' .... 

ii. Unit of measure (Circle one) 
Tons . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . 

Gallons . . . . . . - ....... . . ... ... ' ... - . . . . . . . -

What quantity of hazardous and nonhazardous 
waste entered this surface impoundment for 
DISPOSAL but not for treatment during 1986? 
(Include in your answer waste that entered this 
surface impoundment for disposal including waste 
that was stored prior to disposal. DO NOT INCLUDE 
any waste that was treated in this surlace 
impoundment prior to disposal. Enter the quantities 
and circle a unit of measure; if none, enter zero.) 

I 
. . 
. . 

No.1 

I I I I 

01 . . . . . . . . 

02 . . . . . . ' 

i I ! I 

01 . . . . . . . . 
02 ........ 

. a. ~~~:.~ ~~s~e .......................... i.___....[ __ l ___..___....____.._____.. I i I I 
ii. Unit of measure (Circle one) 

Tons ........................................ . 01 . . ' ..... 
Gallons ...................................... . 02 . . . . . . . . 

b. ~0~~=~~~~ ~~t~ ....................... 1 '-__.l_ ..... l_~.....___.____. I I I I 
ii. Unit of measure (Circle one) 

Tons ......................................... 01 
Gallons ....................... . 02 

Surface Impoundment I 
No.2 

I I 
I i I I I 

. .... 01 .... 

. ....... 02 . . . . . .. 

I I i i : 
. . . . . . . . 01 . . ' . . . . . 
. . . . . . . . 02 . . . . . . 

I 
; 

I i I 
; 

I ' 

. . . . . . . . 0, ... ' .... 

. . . . . . . . 02 . .. 

I I I I ! I ! 

01 
02 ....... . 
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Surface Impoundment Surface lmpoundmet 
Question No.1 No.2 

49. What quantity of hazardous and nonhazardous 
waste entered this surface impoundment for 
STORAGE ONLY durfng 1986? (DO NOT INCLUDe 
in your answer waste that also entered this surface 

I 
impoundment for treatment or disposal. Enter the 
quantities and circle a unit of measure; if none, enter 
zero.) 

I a. Hazardous waste I I i I I 

! : I : I 
i. Quantity ......... I I i 

....... ' .. ' ... . . . .. I . . . 

ii. Unit of measure (Circle one) 
Tons . . . . . - .. ...... ' .. . . . . . . . . . . . . . . . ....... 01 . . . . . . ' . .... ' . . 01 .... 
Gallons ......... ' ............. . . . . . . .. . . . . . . . . 02 . .... . .... . . 02 

b. Nonhazardous waste 
I I I I I I i I 

I I I 
I i. Quantity ... - ........ ' ..... . . . I I I ! . ......... 

ii. Unit of measure (Circle one) 
Tons • • • • • 0 • • • ' • • • • • • • • • . . . . . . . . . ' ... . ........ 01 .. . ..... . . . . . - 01 . .. 

Gallons .................. . . . . . ' . . ..... •• 0 ••••• 02 . . . . . . . . . ..... .. 02 




