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EXECUTIVE SUMMARY

As part ofa contlnulng effort to assess and improve the quahty of the data
contained i 1n the Toxic Release Inventory (TRI) database the U.S. Env1ronmental Proteétion

Agency (EPA) conducted TRI data quality site surveys for reporting year (RY) 1996. The goals

of these site surveys were to:

. ProVide a duantitative assessment of the accuracy of TRI data;

. Identlfy ways to 1mprove the TRI data collectlon process; and
. ,Identlfy where further guidance on the completlon of the TRI report forms

"(EPCRA Sect1on 313 reports) Would be beneﬁ01a1

This summary presents the significant findings and conclusions from the site surveys conducted.

This report focuses on surveys completed for RY 1996. Previous reports have
presented findings from site surveys for RYs 1987, 1988, 1994, and 1995. For RY 199_6, site

surveys were completed at 60 facilities:

. 27 facilities in SIC Code 33, the primary metals industry;

. 14lfaci1ities in SIC Code 36, the velectronic and other electrical equlpment
industry; and

. '19 fac111t1es in SIC Code 37 the transportatlon equlpment 1ndustry

Evaluation of the methodologies used by facilities and accuracy of these methods
in completing threshold determinations and release and other waste management estimates
provide a basis to assess the accuracy of the TRI data. The following information presents the

approaches used by facilities and the accuracy of those approaches for completing threshold

determinations and release and other waste management estimates. -




Pearcent of Threshold Determinations
Hade Using the Specified Approach

SIC Code 37

SIC Code 36

Purchase or R
Process Recipes
aventory Records Process Re SIC Code 33

Monitoring Data
Production Data

Approach Used to Determine Thresholds

knformation for this figure Is discussed In Section 4.2.

Approaches Used by Facilities to Make Threshold Determinations

Facilities primarily use purchase or inventory records, or process recipes to make
threshold determinations.

Facilities in the electronic and other electrical equipment industry (SIC Code 36)
and primary metals industry (SIC Code 33) use production data more frequently
than those facilities in the transportation equipment industry (SIC Code 37).

Facilities in the primary metals industry (SIC Code 33) and the electronic and
other electrical equipment industry (SIC Code 36) are more likely to assume
thresholds are exceeded.
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SIC Code 37

Parcant of Total Chemicals Threshold
Determinations for Each Qutcome

SICCode 36

SIC Code 33
Facifity Did Not Submit
an EPCRA Section 313 Facility Submitted
ReportforaChemical  anEPCRA Section 313 Facllity Submitted

t d
et D?niosn?;:“ ?  ReportforaChemical 4 pGRA Section 313 Facilty Did Not Submit
that Exceeded a Report fora Chemical an EPCRA Section 313
Threshold that Did Not Exceed a Report fora Chemical
Threshold that Exceeded a
Outcome Threshold

Note: The first tw o outcormes represent cases in w hich facilities correctly determine thresholds, while the last tw o outcomes represent
cases in w hich faciiities incorrectly determine thresholds.

Data for this figure can be found in Table 4-1.

Accuracy of Threshold Determinations

. Considering all EPCRA Section 313 chemicals used on-site, facilities determine
thresholds correctly 95% of the time.

¢ Considering only EPCRA Section 313 chemicals that actually exceeded
thresholds, facilities accurately identified the threshold exceedences 88% of the
time. '

111
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A\

N

Waste Managemant Activity Types

Parcant of Facllities with Releases and Other

SIC Code 37

TN

SiC Code 36

g
]

SiC Code 33

Off-Site Waste
Management

(Fom R5.1)

Activities
(FormR 6.2)
Fugitive
Stack
(Form R 5.2)
{Form R 5.3)

g
=
8
5
@

Land On Site
{Form R 5.5)
POTW

Underground Injection
{(Foom R 5.4)
(Form R 6.1)

Data for this figure can be found on Table 5-1.

Distribution of Release and Other Waste Management Activity Types

Fugitive and stack releases and off-site transfers for further waste management
activities were observed at most facilities in all industry sectors.

No facilities in any industry sector visited had on-site underground injection.

Most facilities in the electronic and other electrical equipmeht industry (SIC Code
36) had releases to Publicly Owned Treatment Works (POTW)s.
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Percent of Reports Misclassified or Overlooked:
=23
<
R
|

SIC Code 37

SIC Code 36

I
@b - .
8 £ 5 2 7 = : SIC Code 33
2 < & 2 =
@ 5 § S = 2 >
g > e 3 2 g 8 -
g : & 3§ ¢ & B
S g 3 & = © 5
= & ] g‘ e b =
8 2 2 ; o
5 = 2 o 5 2
& 3 2 5
o
Type § -

Data for this figure can be found in Table §-2.

Misclassified and Overlooked Types of Release and Other Waste management Activities

‘. . Facilities often correctly identified release and other waste management activities
that were occurring, but reported them to the wrong type (particularly between
stack and fugitive releases and between various off-site transfers for further waste
management activities). :

e On-site treatment was misclassified or overlooked frequently in the primary
metals industry (SIC Code 33) because facilities were confused as to whether air
pollution control devices collecting metal should be reported as on-site treatment.

. Recycling, both on and off site, was frequently misclassified due to confusion
over the definitions of recycling and reuse.

. Off-site disposal was frequently overlooked at facilities using EPCRA Section
313 Chemicals (typically metals) that were present in dust collected in baghouses,
electrostatic precipitators, and rotoclones.
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On-Site Releases and Transfers to POTWs

1.60
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g‘ 020
d K] ¥ om e e
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(Fadilities=27, {Fadilties=14, (Fadilities=19,
Form Rs=74) Form Rs=48) Form Rs=64)

Treatment (mmon' of | poumh.)

Quantity of Onelts Waste Management
o Energy Recavary, Recycling, and

Transfers Off-Site for Further Waste Management (excluding POTWSs)
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SIC Code 33 SIC Code 36 SIC Code 37
(Facilities=27, (Facilities=14, (Facilities=18,
Form Rs=74) Form Rs=48) Form Rs=64)
[ OFacility E1Site Surveyor I

Facility and site surveyor estimates agreed for the most part for the transportation
equipment industry (SIC Code 37).

Facility and site surveyor release and other waste management estimates for the
primary metals industry (SIC Code 33) and the electronic and other electrical
equipment industry (SIC Code 36) differed significantly, primarily due to the
difference in recycling estimates. This difference is attributed to industry
confusion over definitions of recycling and reuse.

Facilities in the primary metals industry (SIC Code 33) processed millions of tons
of metals. Thus, the releases, transfers, and other waste management quantities
from this industry are much higher than the releases and transfers from the other
industries visited.
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TRI Data Collection Process
The following section provides a summary of findings oh the mechanics of the TRI data

collection process. Time required to prepare EPCRA Section 313 reports, feedback on usage of
the automated Form R, and usage of the EPCRA Hotline are presented.

100%—1

Percent of Facilities

SIC Code 37

SIC Code 36

SIC Code 33
920

21-40

41-100

Time Estimate (Hours)' >100

May not add up to 100% because not all facilities reported the time estimate

Time Needed to Complete all Form Rs for Facilities Visited in SIC Codes 33, 36, and 37

o The average number of hours to complete each Form R across all three SIC Codes
visited is 18 hours, less than the 43 hours per Form R estimated by EPA.

. It takes more time per Form R for a facility to complete one Form R, compared to
multiple Form Rs. Facilities filing only one Form R took an average of 22 hours
to complete it, while facilities filing more than one Form R took an average of 16
hours per Form R.
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Did not Use AFR
37%

Used AFR (found it helpful)
42%

' ‘A"v ey
Used AFR (found it riot

helpfut)
21%

Percent of Facilities Using the Automated Form R

Of the facilities using the Automated Form R (AFR), approximately two-thirds
found it helpful.

Use of the AFR should eliminate data entry errors and thereby increase the
accuracy of data in the TRI database. However, site surveyors found several
instances where data listed in the TRI database did not match the AFR submitted
by the facility. The nature of these errors should be fixed within the AFR system
and corrected.

Facilities commented that they would use the AFR more oftén if certain printing
problems, computer compatibility issues, and cross-section linkage problems were
resolved.

viii




Percent of Facilities Calling the Hotline
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EXECUTIVE SUMMARY

57%

" SICCode 33 SICCode 36 SICCode 37

) Percent of Facilities Calling the Hotline by Industry

Facilities in the transportation equipment industry (SIC Code 37) called the
hotline 68% of the time, whereas the facilities in SIC Code 36 and SIC Code 33
called the hotline 57% and 48%, respectively. Facilities in the transportation
equipment industry also made the least number of incorrect threshold
determinations and release and other waste management estimates out of the three
industries surveyed. While direct linkage is not certain, this finding suggests that
contact with the EPCRA Hotline improves reporting.

ix
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Further TRI Guidance

The following section discusses areas where additional instructions or guidance would improve
EPCRA Section 313 reporting and increase the accuracy of the TRI database. The areas
highlighted in this summary were commonly found in all of the industries surveyed.

Recommendations for Improving Accuracy in
in EPCRA Section 313 Reporting

Area for Improvement

Recommendation for Improvement in
Future TRI Reporting Years

Qverlooked container residue

Instructions and guidance materials should
emphasize that even a “RCRA empty”
container is expected to contain a residual
(possibly up to two inches) and that it must
be considered for TRI reporting. Also, note
that on-site container rinsing and disposal of
the rinsate will result in a water discharge.

Overlooked acid aerosol manufacturing

Instructions and guidance materials should
indicate that if H,SO, or HCl is used
anywhere in the plant as an aerosol,
regardless of whether the process is enclosed
or not, their usage should be applied to the
threshold determination and release and other
waste management calculations. ‘

Incorrectly reporting disposition for off-site
transfers

Instructions and guidance materials should
emphasize that facilities should attempt to
determine the type of receiving facility that is
accepting the transfers and exactly how the
material sent is being managed (or directly
reused) by the receiving facility.

Definitions of recycling versus reuse

Provide a definition of recycling and include
examples of streams that can be considered
as being recycled in Sections 7 and 8 of the
TRI reporting instructions. A good example
would be handling of used metals or metal
compounds. Specifically, a discussion of
what waste management activity must be
applied to a used metal for it to be considered

recycled versus reused, would be helpful.
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. Area for Inji)roizexﬁeniv’tfﬁj '

v Recommendathn for Impréirement in
Future TRL Reportnig Years.

g

Definitions of source reduction

Consider shortening the list of codes for
source reduction and providing definitions
.for each code.

Clarification of on-site treatment of waste
streams containing metals

Provide clarification of on-site treatment
definitions pertaining to waste streams
containing metals. Guidance is needed to
instruct how to report collection of metals in
an air pollution control device, whether a
treatment efficiency or collection efficiency
should be reported in Section 7A, and what to
put in Section 8 of the Form R in this
scenario.

Clarification of the treatment definitions in
Sections 7 and 8 of the Form R for organic
and inorganic chemicals. Section 7A applies
to the waste stream containing the toxic
chemical while Section 8 applies to the toxic
chemical itself. These differences have
caused confusion when reporting. Confusion
occurs when chemicals go through a
“ treatment system but are not destroyed.

Facilities need direct guidance in the TRI
reporting instructions to claim zero
efficiency, and then what to put in Section 8
(zero or NA).

Evaluation of common references used and the percentage of facilities that attended EPA training
workshops assists in characterizing the usage of existing support materials for TRI reporting.
The following illustrates the level of usage of support materials.
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Common References Used to Compile Form Rs for RY 1996
p.
. Most facilities surveyed use the Form R instructions and material safety data

sheets as their main references in compiling Form Rs.

J Over half of the facilities visited in the transportation equipment industry (SIC
Code 37) attended EPA-sponsored training workshops. It is noteworthy that
threshold determinations and release and other waste management estimates in
this sector were the most accurate of the industry sectors surveyed.

. Many facility contacts and a trade association representative in the primary metals
industry (SIC Code 33) requested that EPA sponsor a training workshop
specifically for their industry. In addition, facility contacts expressed an interest
in a TRI guidance document specific to foundry operations, and another document
specific to reporting for metals. Such efforts would improve accuracy,
particularly if focused on metal versus metal compounds, de minimus
applicability, the definitions of recycling versus reuse, and the reporting of metals
collection/treatment.
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1.0 INTRODUCTION

Section 313 of the Emergency Planning and Community Right-to-Know Act
(EPCRA) requires the U.S. Environmental Protection Agenc';y (EP'A) to collect information from
manufacturers, processors, and users of listed toxic chemicals on release and other waste
management activities of those chemicals to the environment. To collect such information,
EPCRA requires that EPA implements a yearly reporting requirement from such facilities.
EPCRA Section 313 reports, referred to as Form R/A reports, are due to EPA by July 1 each year
to fulfill the reporting requirement for the previous calendar year. The reporting requirement was
first implemented for the 1987 calendar year. The data from the Form R chemical reports are
compiled in EPA’s Toxics Release Inventory (TRI) database for future analysis, distribution, and
evaluation. TRI data, as mandated by EPCRA, are made available to the public.” The
information collected under EPCRA Section 313 is useful in helping inform the general public
and the communities surrounding affected facilities of release and other waste management
activities of toxic chemicals, assisting the Ageﬁcy to focus their research into the effects and
control of toxic substances, and aiding in the development of regulations, guidelines, and

standards.

The study discussed in this report reviewed data from the 1996 reporting year (RY
1996) to provide a quantitative assessment of the accuracy of the data collected, to identify areas
in the TRI data collection process that could be improved, and to disseminate further guidance on

the completion of EPCRA Section 313 reports.

The study was conducted by performing on-site surveys of TRI information at 60

randomly chosen facilities:

. 27 facilities in SIC Code 33, primary metals industry;

. 14 facilities in SIC Code 36, electronic and other electrical equipment
industry; and

. 19 facilities in SIC Code 37, transportation equipment industry.

This report presents the data gathered for RY 1996 and compares it to data from similar studies

completed for previous reporting years, where appropriate.
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This data quality report is organized as follows:

. Section 1 - Introduction, including site survey objectives;

. Section 2 - Sample selection and approach; |

. Section 3 - Description of industrial processes surveyed;

. Section 4 - Threshold determinations made by the facilities;
*  Section 5 - Sources and types of release and other waste

management activities;

o Section 6 - Quantity of release and other waste management activities;
. Section 7 - Preparation of the Form R; and
. Section 8 - Conclusions and recommendations.

1.1 EPA’s Overall Quality Assurance Program

Because of the wide audience and many intended uses of the‘ TRI data, EPA
designed and implemented a program to assess the quality of the data collected under EPCRA
Section 313 and to identify areas where better guidance materials would be useful for improving
the accuracy of future reported data. The site surveys described in this report are a component of

EPA’s overall quality assurance program.
1.2 Site Survey Objectives

EPA’s site surveys were designed to provide a quantitative assessment of the
accuracy of the data submitted for a calendar year by identifying the ﬁequeﬁcy and the
magnitude of errors in the Form R data and the reasons these errors occurrec11. EPA believed that
on-site review of industrial processes, pollution control technologies, and documentation
supporting the Form R reports would reveal errors in the database not obviojus from review ‘of a
facility’s Form R submissions. Expected error types included overlooked chemicals, incorrectly

included chemicals, and errors in the release and other waste management quantity estimate

calculations. The goal of the surveys was to obtain information that could be used to improve




the Form R reporting instructions and definitions, and associated guidance materials, and thus

improve the quality of data in the TRI database in future years.

Anyone who uses the results of the site survey program, as well as the TRI
database itself, should be aware of a basic limitation of the EPCRA reporting process. Under
EPCRA, facilities are not required to perform any additional monitoring or meésurement of the -
quantity of toxic chemicals released to the environment to calculate Form R release and other
waste management quantity estimates. Therefore, the methods selected by facilities to estimate
release and other waste management quantities depend on the nature of the best readily available
data. The accuracy of release and other waste management quantity information reported to
EPCRA therefore depends on the accuracy of the best readily available data and any subsequent

estimation methodologies.

At facilities where supporting data were available, site surveyors carefully
examined the facility’s estimation calculations and data sources and then recaiculated the
estimates. In many instances, the site surveyors were able to identify data sources overlooked by
facility personnel. These new data were then used to recalculate release and other waste
management quantity estimates during the site visits. However, site surveyors did not conduct
any monitoring or measurements during the site visits. Site surveyors also assessed the quality
of the estimation methods by recalculating release and other waste management quantities using‘
alternative approaches where more accurate estimation methods were appropriate or where

available data warranted the use of alternative approaches.
1.3 Prior Site Survey Efforts

EPA has conducted five sets of quality assurance site surveys since the first
submittal of Form Rs from industry. The RY 1987 site surveys covered all SIC Codes affected
by the EPCRA Section 313 requirements. The RY 1988 site surveys covered SIC Codes 28, 291,
and 34 - 38. The RY 1994 site surveys covered SIC Codes 25, 281, 285, and 30; RY 1995 site
surveys covered SIC Codes 26 and 286. '

The results of the site surveys help EPA identify ways additional guidance can be
structured to improve the overall quality of the data generated under EPCRA reporting.
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2.0 APPROACH
The RY 1996 site survey program was conducted using the following steps:

D Rev1smg the survey instrument;
2) Selecting facilities to be Vlslted (Sample selection);
:(3)' Trammg site surveyors (Trammg)
(4) Arrangmg s1te V1s1ts
) Performmg site visits (Slte visit methodology)
' (6) Data management and data quahty assurance; and

@) —Data analys1s and reportmg

Th1s approach is presented schematlcally in F 1gure 2 1, and each of these steps is dlscussed in
the following subsectlons The approach was ongmally estabhshed for the RY 1987 and RY
1988 site survey pro grams to ensure consistency in conductlng site surveys and accuracy of the
results. It was 1mproved for each of the RY 1994, RY 1995, and RY 1996 site survey programs

based on experience and lessons 1eamed from the prev1ous programs
21 Survey Instrument

‘ ‘The surveyvi‘nstrum'ent, shovt:/n‘;in‘ Appendix A, was desi-gned to standardize and
faciIitate the review of threshold deterrninations, and the calcuiations used to assess release and
other waste managé‘m’ent activities at facilities. The engineers and scientists who performed the ‘
site surveys used the su_.rvey instrument as a detaile'd checklist to ensure that all pertinent items
were revievtred. The snrvey instrnment also provided a consistent: format for recording both the
data collected 'during site surveys and the errors made by facility’personnel ontheir Form R

reports.
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Figure 2-1. Approach Used to Perform the RY 1996 EPCRA Section 313
Site Survey Program




In addition to its primary focus on chemical-specific information, the survey
instrument contains questions regarding the usefulness of the reporting instructions, EPCRA
Section 313 hotline, and the other published guidance materials. Each section of the survey
instrument focuses on 1dent1fymg specific types of errors made by fac111ty personnel on their

Form R submlttals

The RY 1996 data quality site survéyors used a revised version of the survey
 instrument from previousA site survey programs. Most of the questions remained the same, but
some additional questions concerning available dOcuﬁléntation possible sources for threshold
determinations, source reduction activities, pollutlon preventlon technology, and use of the Form
A were added to clarify information recelved durlng the site visits and to assess the usefulness of
the new guidance and materials that are now avallable. "The increments for amount of time
needed to complete all Form Rs at the facility were adjﬁSted slightly in the RY 1996 survey

- instrument to obtain a more precise estimate of time needed. The format was also revised to

make the survey instrument easier for the site surveyors to use.
2.2 | Sainple Selection

For RY 1996, a total of apprbximately 64,000 Form R reports and 7,000 alternate
threshold certification statements, referred to as Form A reports, covering all SIC Codes required
to report toxic chemicals, were submitted to EPA by approximately 22,000 facilities and entered
into the TRI database. At the time the site' surveys for RY 1996 were conducted, the following
number of Form Rs and Form As had been submitted and incorporated in the TRI database for

the selected SIC Codes:

SIC Code NumberOfFaclhtles : NumberofFormRs Number of Form As 3"
33 1,902 6,138 465
36 1,233 3,031 90
37 1,248 4,117 214
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The primary objective of the sample selection approach was to obtain a random
group of facilities from the key industry groups within the specific SIC Codes being surveye& to
scale up appropriately the results to reflect the reporting of the éntire SIC Code group. The RY
1996 site visit program targeted‘60 completed site visits at facilities in SIC Codes 33, 36, and 37.
These SIC Codes represent the primary metal industries, electronic and other electrical o
equipment and components, and transportation equipment, respectively. The SIC Codes
ultimately visited were further defined as the ‘three-digit"SI”C Codes 331, 332, 333, 334, 335, 367,
369, 371, and 372. The other three-digit codes within SIC Codes 33, 36, and 37 were not
targeted by the survey so as to increase the confidence level of the sample by decreasing the
target population size. The three-digit codes selected have the most Form Rs and facilities

within the targeted two-digit SIC Code.

The number of facilities visited in each three-digit SIC Code was based on a
statistical weighting technique, calculated as the product of the total number of targeted facilities
(60) and the percentage of facilities in each three-digit SIC Code (with respect to the total
number of facilities in all the three-digit SIC Codes listed above). The table below shows the
number of facilities visited within each three-digit SIC Code.

Number of
SIC SIC A Facilities
Cod I L. Visited
331 Steel works, blast furnaces, and rolling 8
and finishing mills ‘
332 Iron and steel foundries 7
333 Primary smelting, refining of
nonferrous metals
334 Secondary smelting, refining of 3
nonferrous metals
335 Rolling, drawing, extruding of 8
nonferrous metals
367 Electronic components and accessories 11
369 Miscellaneous electrical machinery, 3
equipment, and supplies
371 Motor vehicles and equipment 15
372 Aircraft and parts 4
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Only facrlltles with 15 or fewer Form Rs were considered candidates for site visits
due to time and budget cons1derat10ns Site visits to facilities with more than 15 Form Rs would
have taken cons1derable time, and would have limited the total number of facilities that could be
visited. Since the same facrhty personnel may complete multiple reports ata g1ven facrhty,

v1s1t1ng more facilities gives a better indication of the range of reporting practlces
23 ~ Site Surveyor Selection and Truining

The engmeers and 501ent1sts who staffed the site survey program were selected on
the bas1s of their experlence in performlng environmental audits of 1ndustr1al processmg
facilities, and thus were required to have a thorough understandmg of chemistry, techmoal

calculations, multimedia environmental concerns, and pollution control technologies.

A surveyor training program was developed to ensure consistenoy and high

quality work among all site surveyors. The training prograrn consisted of three steps:

1) Compiling a comprehensive training manual, irlcluding copies of EPA
guidance documents and other references; ' ’

2) FI Holding training sessions to familiarize project personnel W1th program
requirements; and

3) Conducting standardized reviews of the completed survey instruments
with feedback to the site surveyor to maintain a consistent approach
among all surveyors.

24 Arranging Site Visits

The goal in arranging site visits was to provide each facility in the sample with an
equal opportunity to participate in the site visit program. Participation was voluntary; the
facilities were not legally required to participate. A key factor encouraging voluntary
participation was the assurance that the facilities would remain anonymous. Names, location,
and all other facility identification data are shielded from EPA. Upon facility request, the

contractors performing the site visits signed a written confidentiality agreement.
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As a first step, introduction letters were sent to each facility’; technical contact,
and where appropriate, to each facility’s senior management official (a samﬁle of a letter is
provided in Appendix B). This letter explained the purpose of the quality assessment program
and the anticipated burden and benefits to the facility. They also provided assurance to the
facility that all facility-specific data would be treated as confidential. EPA’s contractors then
called the technical contacts at the facilities to solicit their participation, to aﬁmge a date for the

site visit, and to review a preliminary agenda for the site visit.
2.5 Conducting Site Visits

The goal of the site visit was to collect all the information needed to complete the
survey instrument accurately, while minimizing burdens on facility staff. On-site survey
activities included tours of the facilities, which focused on material storage areas, industrial
processing operations, and pollution control equipment; careful review of all readily available
documentation, which could include MSDSs, production data, monitoring data, purchasing
records, and facility spreadsheets or computer software with this information; and interviews
with appropriate facility employees regarding documentation materials. Site surveyors did not

perform any monitoring or measurements during the site visits.

The site visits were designed to determine:

. Overlooked chemicals;

. Release and other waste management activities;

. Errors in the Form R reports submitted to EPA;

. Whether more accurate release estimation methods cduld have been used,

based on information available to the facilities; and

. Whether further EPA guidance is needed on certain issues for that
particular industry.

Release and other waste management estimates were recalculated or recreated by site surveyors
from available documentation during the visit. Site surveyors recorded these results on the

survey instrument and reviewed the results with facility personnel before leaving the site. Site
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surveyors held a wrap-up meeting at the facility with the person who filled out the Form R
reports at the end of the visit to discuss the facility contact’s issues or questions and to review the
conclusions and recommendations of the site surveyor. Site surveyors may have called the
facility contact after the on-site visit occurred to discuss any remaining issues that required

clarification or additional research.
2.5.1 Data Collection

Site surveyors reviewed 191 Form R chemical reports and 605 additional
chemicals with amounts used or activities that did not meet the reporting criteria at the 60
facilities visited for RY 1996. Site surveyors reviewed threshold determinations, and release and
other waste management estimates separately to identify the frequency, magnitude, and sources
of errors in these areas. Site surveyors followed the steps described in the Form R reporting
instructions for completing threshold determinations and release and other waste management
estimates. The Form R reporting instructions state.that facilities must first assess which
chemicals are manufactured, processed, or otherwise used in excess of appropriate thresholds.
Facilities must then estimate and report all release and other waste management quantities of

listed chemicals exceeding thresholds..
2.5.2 Threshold Determinations

Facilities may make the following types of errors in determining which chemicals

at their site meet a EPCRA Section 313 thresholds:

. Overlooking a chemical,

. Incorrectly calculating a threshold amount;
. Incorrectly applying de minimus exclusions;
. Incorrectly applying an exemption; and

. Misclassifying a chemical activity.

To 1dentify errors in threshold determinations, site surveyors looked for problems
in a facility’s documentation. On the plant tour, site surveyors looked for evidence of chemicals

that were reported but should not have been reported, and for evidence of chemicals that were not
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reported but should have been reported. The site surveyors reviewed each facility’s
documentation to track the decision process used to determine whether a chemical should have”
been reported. Furthermore, site surveyors used all available documentatioh to recalculate
threshold estimates for reported chemicals and for chemicals present but nof reported to verify -

the accuracy of facility calculations.
253 Release and Other Waste Management Estimates

Facilities most commonly make the following types of errors in calculatlng

release and other waste management estimates for EPCRA Section 313 chemlcals

. Overlooking a chemical;

. Overlooking a source of data;

. Incorrectly calculating a release or other waste management quantity; and
J Incorrectly interpreting the reporting instructions.

During the site survey program, site surveyors used a two-part approach to identify facility
errors in estimating release and other waste manageméht activities. First, site surveyors always
recalculated release and other waste management quantities using the same technical approach
used by the facility. Second, whenever the site surveyor’s ekperience and training indicated that
a calculation approach different than the one used by the facility was appropriate, the surveyor
attempted to obtain the data needed to calculate release and other waste management quantities
using the more appropriate approach. In many such instances, data were not readily available
during the site visit to recalculate these amounts using the alternative approach. In the cases
where site surveyors were able to recalculate release and other waste management amounts using
alternative approaches, they were able to assess the reasonableness of the estimation techniques

used by facility personnel.

The surveyors quantified all numerical differences between the facility’s estimates
and the recalculated values, even in instances where surveyors identified only small differences.
As discussed later, these numerical differences were used to assess quantitatively the accuracy of

the total aggregate release and other waste management quantities contained in the TRI database.
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2.6 Data Management/Data Quality Assurance

Many steps were taken to ensure the data quality of the surveyor’s estimates and
to verify the data in the survey database. This section outlines the procedures used to review the
- survey instruments after they were completed by the site surveyor, the database system, and the
: df?” eﬁtry into the master database; describes the verification procedures for the data entered into
the database; presents the data vgeighting used to apply the resqlts to the entire population of
~ facilities for each SIC Code surveyed; and discusseslrpotential sources of error in the site survey

program.
2.6.1 Quality Review of Survey Instrument and Data Entry

All survey instruments were reviewed twice by a set of reviewers to ensure site
survey calculations and methodologies used were correct and consistent for all site surveys. All
data were double entered into the database, compared fo each other, and then verified with the
actual survey if an inconsistengy was found. Project sfaff also reviewed the database entries for
internal consistency and completeness by comparing responses to various questions as

-appropriate.
2.6.2 Data Weighting

To allow EPA to compare the site survey program results to the TRI database for

“the SIC Codes surveyed, weighting factors were applied to the site visit data. These factors or
“weights” represent the number of facilities in the TRI database represented by each of the

‘surveyed facilities. Each facility was randomly selected and the number of facilities chosen from
each three-digit SIC Code was proportibnal to the percentage of facilities in any three-digit SIC
Code;‘thevrefore, each facility was Weighted equally. | |

The sample facilities weights in each SIC Code group are summed to represent
the total population of facilities included in the TRI database for that SIC Code group. A total
‘population of 1,492 facilities for SIC Code 33 (covering SIC Cédes 331, 332, 333, 334, and
335), 781 facilities for SIC Code 36 (covering SIC Codes 367 and 369), and 1,034 facilities for
SIC Code 37 (covering SIC Codes 371 and 372) repreSents the TRI data for RY 1996.
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2.6.3 Limitations of the Analysis

The design and implementation of the survey may have introduced unavoidable

inaccuracies in the study results. The three primary sources of error are:

. Sample selection bias;
e  Survey implementation; and
. 'Data reduction and analysis.

The relaﬁvely small number of facilities sampled introduced a sample selection
bias. The smaller the number of facilities sampled, the greater the likelihood that these facilities
do not accurately represent the universe of reporting facilities. For the selected sample size of 60
facilities in SIC Codes 33, 36, and 37, thel 90% confidence interval is plus or minus 11%. That
is to say, if 50% of the visited facilities reported accurate data, a 90% probability exists that

between 39% and 61% of the facilities in the national database reported accurate data.

Another possible source of error concerns the fact that approximately 15 different
surveyors performed the survey. This source of inaccuracy was controlled to the extent possible
by the use of a carefully designed survey ihstrument and extensive quaiity assurance provisions.
Nevertheless, it is possible that different surveyors made different judgments in the course of the

site surveys.

Finally, certain assumptions were made to simplify data analysis. The key
assumption was that the facilities and Form Rs examined in the site visits accurately represent all
facilities in their SIC Code group in terms of the accuracy of the data submitted. Aside from
possible errors introduced by the relatively small size of the sample, the sampled facilities may
not fully represent their SIC Code groﬁp becé.use the sampled facilities excluded any facility with
more than 15 Fbrm Rs for budgetéry reasons. In addition, we have observed that, in general,
facilities that volunteer to participate in the program are smaller in size and have less throughput
than facilities that decline to participate. To the extent that facilities submitting more than 15
Form Rs or larger facilities with more throughput report more (or less) accurate data than the
sampled facilities, the facilities sampled may not fully reflect the universe of facilities in the

database.
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2.7 Data Analysis and Reporting

Once the results of the site surveys were loaded into a database and the database
was validated through the quality assurance process déscribed above, the data were evaluated to
discern trends in the quality of data in the TRI forms. The results of that analysis are presented

in the following sections.
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3.0 DESCRIPTION OF INDUSTRIAL PROCESSES SURVEYED

This section describes the major industrial processes seen on the site visits in SIC

Codes 33, 36, and 37. The manufacturing processes described include:

. Iron and Steel Manufacturing at facilities in SIC Code 33 (Section 3.1);
. Primary aluminum processing at facilities in SIC Code 33 (Section 3.2);
. Primary zinc processing at facilities in SIC Code 33 (Section 3.3);

. Semiconductor manufacturing at facilities in SIC Code 36 (Section 3.4);
. Printed board manufacturing at facilities in SIC Code 36 (Section 3.5);

. Motor vehicle equipment manufacturing at facilities in SIC Code 37

(Section 3.6); and

. Motor vehicle painting/finishing at facilities in SIC Code 37 (Section 3.7).

The section is designed to provide a general understanding of the industries
surveyed, and to provide an overview of the inter-relationship between the industrial process,

pollutant outputs, and pollution prevention opportunities within those industries.

This section specifically contains a description of commonly used production
processes, associated raw materials, the byproducts produced, and the materials either recycled or
transferred off-site for further waste management. This discussion, coupled with schematic
drawings of the identified processes, provides a concise description of where wastes may be
produced in the process. This section also describes the potential fate (air, water, land) of these

waste products.
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3.1 Iron and Steel Manufacturing and Processing

Steel is an alloy of iron usually containing less than one percent carbon. Steel
production occurs in several sequential steps as shown in Figure 3-1. The tWo types of
steelmaking technology in use today are the basic oxygen furnace (BOF) ana the electric arc
furnace (EAF). Although these two technologies use different input materials, the output for
both furnace types is molten steel which is subsequently formed into steel mill products. The
BOF input materials are molten iron, scrap, and oxygen. In the EAF, electﬁcity and scrap are the
input materials used. BOFs are typically used for high tonnage production of carbon steels,
while EAF's are used to produce carbon steels and low tonnage alloy and specialty steels. The
processes leading up to steelmaking in a BOF are very different than the steps preceding
steelmaking in an EAF; the steps after each of these processes used to turn molten steel into steel

mill products are the same.
3.1.1 Steelmaking Using the Basic Oxygen Furnace

The process of making steel in a BOF is preceded by cokemaking and ironmaking
operations. In cokemaking, coke is produced from coal. In ironmaking, molten iron is produced
from iron ore and coke. Each of these processes and the subsequent steelmaking process in the

BOF are described below. Figure 3-1 shows the process overview of steelmaking using a BOF.

3.1.1.1 Cokemaking

Coal processing in the iron and steel industry typically involves producing coke,
coke gas, and by-product chemicals from compounds released from the coal during the
cokemaking process as shown in Figure 3-2. Coke is carbon-rich and is used as a carbon source
and fuel to heat and melt iron ore in ironmaking. In cokemaking, pulverized coal is heated at
high temperatures in the absence of air in batteries of ovens. Volatile byproducts are collected
and processed for other uses. The solid carbon remaining in the oven (coke) is then processed
for ironmaking. The necessary heat for coke distillation is supplied by exterﬁal combustion of
fuels (e.g., recovered coke oven gas, blast furnace gas) through flues located Between ovens. At

the end of the heating cycle, the coke is pushed from the oven into a rail quench car. The quench
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car takes it to the quench tower, where the hot coke is cooled w1th a water spray The coke is"

then screened and sent to the blast furnace or to storage

In the by-products recovery process volatile components of. the coke oven gas .
stream are recovered including the coke oven gas itself (wh1ch isused as a fuel for the coke
oven), naphthalene, ammonium compounds, crude light oils, sulfur compounds, and coke breeze
(coke fines). During the coke quenching, handling, and screening operation, coke breeze is.
produced. Typically, the coke breeze is reused in other manufacturing proceSSes “on-s‘itre (eg,

sintering) or sold off-site as a by-product.
3.1.1.2 Ironmaking

In the blast furnace, molten iron is produced as shown in Frgure 3 2. Iron ore
coke, and limestone are fed into the top of the blast furnace. Heated air is forced 1nto the bottom
of the furnace. The carbon monoxide: from the burnmg of the coke reduces iron ore to 1ron The ,
acid part of the ores reacts with the llmestone to create a slag which is drawn perrodlcally from
the furnace. This slag contains unwanted 1rnpur1t1es in the ore.‘. When the furnace i 1s tapped, 1ron
is removed through one set of runners and molten slag via another. The'molten iron is tapped ».
into refractory-lined cars for transport to the steelmaking furnaces. Residuals from the process :
are mainly sulfur dioxide or hydrogen sulfide, which are driven off from the hot' slag. ~The slag is
the largest by-product generated from the 1ronmak1ng process and is reused. extensrvely in the
construction industry. Blast furnace flue gas is cleaned and used to generate steam- to preheat the
air coming into the furnace, or it may be used to supply heat to other plant processes The
cleaning of the gas may generate air pollution control dust in removmg coarse partlculates "
(which may be reused in the sintering plant or landfilled), and water treatment plant sludge in 4‘

removing fine particulates by venturi scrubbers. -
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3.1.1.3 Sintering

Sintering is the process that agglomerates fines (including iron ore fines, pollution
control dusts, coke breeze, water treatment plant sludge, and flux) into a porous mass for
charging to the blast furnace. Through sintering operations, a mill can recycle iron-rich material,
such as mill scale and processed slag. Not all mills have sintering capabilities. The input
materials are mixed together, placed on a slow-rhoving grates and ignited. Windboxes under the
grate draw air through the materials to deepen the combustion throughout the traveling length of
the grate. The coke breeze provides the carbon source for sustaining the controlled combustion.
In the process, the fine materials are fused into the sinter agglomerates, which can be
reintroduced into the blast furnace along with ore. Air pollution control equipment removes the
particulate matter generated during the thermal fusing process. If electrostaﬁc precipitators or
baghouses are used as the air pollutioﬂ control equipment, the dry particulates captured are

typically recycled as sinter feedstock, or are landfilled as solid waste.
3.1.14 Steelmaking

In a batch mode, molten iron from the blast furnace, flux, allqy materials, and
scrap are placed in the BOF, melted and refined by injecting high-purity oxygen. A chemical
reaction occurs, where the oxygen reacts with carbon and silicon generating the heat necessary to
melt the scrap and oxidize impurities. Slag is produced from impurities removed by the
combination of the fluxes with the injected oxygen. Various alloys are added to produce

different grades of steel. The molten steel is typically cast into slabs, beamns or billets.

The waste products from the basic oxygen steelmaking process include slag,
carbon monoxide, and oxides of iron emitted as dust. Also, when the hot iron is poured into the
furnace, iron oxide fumes are released and some of the carbon in the iron is precipitated as
graphite (kish). The BOF slag can be processed to recover the high metallic portions for use in
sintering or blast furnaces, but its applications as saleable construction materials are more limited

than the blast furnace slag.
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Basic oxygen furnaces are equipped with air pollution control systems for
containing, cooling, and cleaning the volumes of hot gases and sub-micron fumes that are
released during the process. Water is used to quench or cool the gases and fumes to temperatures
at which they can be effectively treated by the gas cleaning equipment. The resulting waste
streams from the pollution control processes include air pollution control dust and water
treatment. plant sludge. The principal pollutants removed from the off-gas are total suspended

solids and metals (primarily zinc, and some lead).
3.1.2 - Steelmaking Using the Electric Arc Furnace (EAF)

In the steelmaking process that uses an electric arc furnace (EAF), the primary
raw material is scrap metal, which is melted and refined using electric energy. During melting,
oxidation of phosphorous, silicon, manganese, carbon, and other materials occurs and a slag
containing some of these oxidation products forms on top of the molten metal. Oxygen is used
to decarburize the molten steel and to provide thermal energy. Since scrap metal is used instead
of molten iron, there are no cokemaking or ironmaking operations associated with steel

production that uses an EAF.

The process produces metal dusts, slag, and gaseous products. Particulate matter -
and gases evolve together during the steelmaking process and are conveyed into a gas cleaning
system. These emissions are cleaned using a wet or dry system. The particulate matter that is
removed as emissions in the dry system is referred to as EAF dust, or EAF sludge if it is from a
wet system. The composition of EAF dust can vary greatly depending on the scrap composition
and furnace additives. The primary component is iron or iron oxides, and it may also contain
flux (lime and/or fluorspar), zinc, chromium and nickel oxides (when stainless steel is being
produced) and other metals associated with the scrap. Oils are burned off “charges” of oil-
bearing scrap in the furnace. Minor amounts of nitrogen oxides and ozone are generated during
the melting process. The furnace is extensively cooled by water which is recycled through

cooling towers.
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3.1.3 Forming and Finishing Operations

Whether the molten steel is produced using a BOF or an EAF, to convert it into a

product, it must be solidified into a shape suitable and finished.
3.1.3.1 Forming

The traditional forming method, called ingot teeming, has been to pour the metal '
into ingot molds, allowing the steel to cool and solidify. This method has been largely replaced
by continuous casting. The continuous casting process bypasses several steps of the
conventional ingot teeming process by casting steel directly into semiﬁnishéd shapes. Molten
steel is poured into a reservoir from which it is released into the molds of tﬂe casting machine.
The metal is cooled as it descends through the molds, and before emerging, a hardened outer ’
shell is formed. As the semifinished shapes proceed on the runout table, the center also

solidifies, allowing the cast shape to be cut into lengths.

Process contact water cools the continuously cast steel and is collected in settling
basins along with oil, grease, and mill scale generated in the casting process. The scale settles
out and is removed and recycled for sintering operations, if the mill has a sinter plant. Waste

treatment plant sludge is also generated.

The steel is further processed to produce slabs, strips, bars, or plates through
various forming operations. The most common hot forming operation is hot rolling, where
heated steel is passed between two rolls revolving in opposite directions. The final shape and
characteristics of a hot formed pieée depend on the rolling temperature, the roll profile, and the
cooling process after rolling. Wastes generated from hot rolling include waste treatment plant

sludge and scale.

In subsequent cold forming, the cross-sectional area of unhehted steel is
progressively reduced in thickness as the steel passes through a series of rolling stands.
Generally, wires, tubes, sheet and strip steel products are produced by cold rolling operations.
Cold forming is used to obtain improved mechanical properties, better machinability, special size

accuracy, and the production of thinner gages than hot rolling can accomplish economically.
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During cold rolling, the steel becomes hard and brittle. To make the steel more ductile, it is

heated i in an annealing furnace.

Process contact water is used asa coolant for rolhng mills to keep the surface of
the steel clean between roller passes. Cold rolling operatlons also produce a waste treatment
plant sludge, primarily due to the lubricants applied during rolling. Grindings from resurfacmg
of the worn rolls and disposal of used rolls can be a significant contnbutor to the plant’s

wastestream.
3.1.3.2 ~ Finishing

.. One of the most important aspects of a t‘mished product is the surface quality. To‘
prevent corrosion, a protectlve coating may be applied to the steel product Prior to coating, the
surface of the steel must be cleaned so the coating will adhere to the steel. M111 scale, rust,
oxides, oil, grease, and soil are chemically removed from the surface of steel using solvent
cleaners, pressurized water or air blasting, clealring with abrasives, alkaline agents or acid
pickling. In the pickling process, the steel surface is chemically clearred of scale, rust, and other
materials. Inorganic acids such as hydrochloric or sulfuric acidl are most commonly used for

pickling. Stainless steels are pickled with hydrochloric, nitric, and hydrofluoric acids.

Steel generally passes from the pickling bath through a series of rinses. Alkaline
cleaners may also be used to remove mineral oils and animal fats and oils from the steel surface
prior to cold rolling. Common alkaline cleaning agents include: caustic soda, soda ash, alkaline

silicates, and phosphates. ,

Steel products are often given a coaﬁné to inhibit oxidation and extend the life of
the product. Coated products can also be painted to further inhibit corrosion. Common coating
processes include: galvanizing (zinc coating), tin coating, chromium coating, aluminizing, and
terne coating (lead and tin). Metallic coating application processes include hot dipping, metal .
spraying, metal cladding (to produce bi-metal products), and electroplating. These coating
processes contain many EPCRA Section 313 chemicals (mainly metals) that end up in the

facility’s wastestream.




3.2 Primary Aluminum Processing

Primary aluminum producers generally employ a three step lprocess to produce
aluminum ingots. First, alumina is extracted from bauxite ore using the Bayer process (Figure 3-
3). In the Bayer process, finely crushed bauxite is mixed with an aqueous sodium hydroxide
(caustic soda) solution to form a slurry. The slurry is then reacted at a high temperature under
steam pressure in a vessel known as a digester, and creates a mixture of dissolved aluminum
oxides and bauxite residues. During the reaction a majority of the im_purities such as silicon,
iron, titanium, and calcium oxides drop to the bottom of the digester and fqrm a sludge. The
remaining sodium aluminate solution is then flash cooled by evaporation ahd sent for
clarification. During clarification, agents such as‘s“tarch are added to help ény fine impurities that
remain in the slurry, such as sand, to drop out, further purifying the sodium aluminate solution.
The solution is then fed into a precipitation tank to be crystallized. In the precipitation tank the
sodium aluminate solution is allowed to cool with the addition of a small amount of aluminum

hydroxide “seed.” The seed stimulates the precipitation of solid crystals of aluminum hydroxide.

The aluminum hydroxide crystals settle to the tank bottoin, and are removed. The
crystals are then washed to remove any caustic soda residues, vacuum deWatered, and sent on for
calcination. In the calciners (a type of rotating kiln) the aluminum hydroxide is roasted for

further dewatering.

In the second step, the aluminum oxide (alumina) produced during the Bayer
process is reduced to make pure molten aluminum. Alumina is dissolved in molten cryolite, and
the alumina is separated into aluminum and oxygen by electric current. The electrolytic
reduction process begins with the placement of the alumina into electrolytic cells, or “pots,”
filled with molten cyrolite. Within each pot a positive electric current is passed through the

cryolite by means of a carbon anode submerged in the liquid cryolite. The oxygen atoms,
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separated from aluminum oxide, carry a negative electrical charge and are aﬁttracted to the carbon
anodes. The carbon and the oxygen combine immediately to form carbon dioxide and carbon
monoxide. These gases bubble free of the melt. The nearly pure aluminumj collects at the
bottom of the pot, is siphoned off, placed into crucibles, and then transferred to melting/holding

furnaces.

The third step consists of either mixing the molten aluminum with other metals to
form alloys of specific characteristics, or casting the alummum 1nto 1ngots for transport to
fabricating shops. Casting involves pouring molten alummum into molds and cooling it Wlth
water. At some plants, the molten aluminum may be batch treated in furnaces to remove oxide,
gaseous impurities, and active metals such as sodium and magnesium before casting. Some
plants add a flux of chloride and fluoride salts and then bubble chlorine gés, usually mixed with
an inert gas, through the molten mixture. Chloride reacts with the impurities to form HCl, and
metal chloride emissions. A dross forms to float on the molten aluminum and is removed before

casting.

Two types of anodes may be used during the reduction pr,océss: an anode paste or
a pre-baked anode. Because the carbon is consumed during the reﬁn_ing process (about one-half
pound of carbon is consumed for every pound of aluminum pfbducéd), if anode paste (Sodérberg
anode) is used, it needs to be continuously fed through an opening in the steel shell of the pot.
The drawback to pre-baked anodes is that they require that é pre-baked anoéie fabricating plant be
located nearby or on-site. Most aluminum reduction plants include their o@ facilities to

manufacture anode paste and/or pre-baked anode blocks.

One waste material produced during the pﬁmary production ‘Qf aluminum are |
fluoride compounds. Fluoride compounds are principally produced during the reduction process.
One reason that pre-baked anodes are favored is that the closure of the pots 1during smelting |
facilitates the capture of fluoride emissions, though many modern smelters employ other

methods to capture and recycle fluorides and other emissions.

Primary aluminum processing activities result in air emissions, process
wastewaters, and other solid-phase wastes. Large amounts of partlculates are generated during

the calcining of hydrated aluminum oxide, but the economic value of this dust for reuse in the
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process is such that extensive controls are used to reduce emissions to relatively small quantities.
Small amounts of particulates are emitted from the bauxite grinding and materials handling
processes. Emissions from aluminum reduction processes are primarily gaseous hydrogen
fluoride and particulate fluorides, alunina, catbon monoxide, volatile organics, and sulfur
dioxide from the reduction cells; an:d fluorides, vaporized organics and sulfur dioxide from the
anode baking furnices. A variéty of control devices such as wet scrubbers are used to abate

emissions from reduction cells and anode baking furnaces.

Wastewaters generdted from primary aluminum processing are produced during

clarification and precipitation though much of this water is fed back into the process to be reused.

Solid-phase wastes are generated at two stages in the primary aluminum process;
red mud produced during bauxite refining, and spent potliners from the reduction process. Red
mud normally contains significant amounts of iron, aluminum, silicon, calcium, and sodium.
The types and concentrations of minerals present in the mud depends on the composition of the
ore and the operating conditions in the digesters. The carbon potliners used to hold the
alumina/cryolite solution during electrolytic aluminum reduction process eventually crack and
need to be removed and replaced. These potliners contain cyanide complexes which form during

the aluminum reduction process.
3.3 Primary Zinc Processing

The pri'mary production of zinc begins with the reduction of zinc concentrates to
mnetal (the zinc concentration process cotisists of separating the ore, which miay be as little as two
pérceit zinc, from waste rock by crushing and flotation). Zinc reduction is accomplished in one
of two ways: either pyrometallurgically by distillation (retorting in a furnace) or
hydrometallurgically by electrowinning. Hydrometallurgical zinc refining is discussed in this

section, as this was the process seen on the site visits.

Four stages are generally used in hydrometallurgic zinc refining: calcining,
leaching, purification, and electrowinning. Calcining, or roasting, is performed to eliminate
sulfur and form leachable zinc oxide. Roasting is a high-temperature process that converts zinc

sulfide concentrate to an impure zinc oxide. Roaster types include multiple-hearth, suspension,
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or fluidized-bed. The gas zinc oxide stream is directed to the baghouse (ﬁltér) area where the

zinc oxide is captured in baghouse dust. All of the calcining processes generate sulfur dioxide,

which is controlled and converted to sulfuric acid as a marketable process by-product.

Electrolytic processing of desulfurized calcine consists of thrée basic steps;
leaching, purification, and electrolysis. Leaching refers to the dissolving of the captured calcine
in a solution of sulfuric acid to form a zinc sulfate solution. After leaching, fhe solution is
purified in two or more stages by adding zinc dust, which precipitates the copper and cadmium

which are then filtered out.

Zinc electrowinning takes place in an electrolytic cell and involves running an
electric current from a lead-silver alloy anode through the aqueous zinc compound solution. This
process charges the dissolved zinc ion and deposits it onto an aluminum cathode (a plate with an
opposite charge) which is immersed in the solution. Periodically, the zinc-coated cathodes are
removed and rinsed, and the zinc mechanically stripped from the aluminum plates. The zinc

concentrate is then melted and cast into ingots.

Electrolytic zinc smelters contain as many as several hundred cells. A portion of
the electrical energy is converted into heat, which increases the temperature of the electrolyte.
During electrowinning a portion of the electrolyte passes through cooling towers to decrease its

temperature and to evaporate the water it collects during the process.

The sulfur dioxide generated during the primary zinc refining process is further
reacted with oxygen and water to produce sulfuric acid. The wastes from the acid plant may

contain sulfur, cadmium, and lead.

During the electrolytic refining of zinc, solid materials in the electrolytic solution
that are not captured previously during purification may precipitate out in the electrolytic cell.
When the cells undergo their periodic shutdown to recover zinc, this precipifated waste (known

as anode slimes/sludges) is collected during cell cleaning.

Primary zinc processing activities generate air emissions, process wastes, and

other solid-phase wastes. The material inputs and waste outputs resulting from primary zinc
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processing are presented by media in Table 3-1. Air emissions are generated during roasting.
Sulfur dioxide emissions from the roasting processes at zinc processing facilities are generally
recovered at on-site sulfuric acid plants. Much of the particulate matter emitted from primary

zinc facilities is also attributable to roasters.
Table 3-1
Process Materials Inputs/Waste Outputs - Zinc

- Process | - MaterialInput- .| AirEmissions | Process Wastes | Other Wastes.
Zinc Calcining Zinc ore, coke Sulfur dioxide, Acid plant
particulate matter blowdown slurry
containing zinc
and lead
Zinc Leaching Zinc calcine, sulfuric - Wastewaters
acid, limestone, spent 7 containing
electrolyte " | sulfuric acid
Zinc Purification Zinc-acid solution, zinc ' Wastewaters Copper cake,
dust containing cadmium
‘ sulfuric acid,
iron
Zinc Electrowinning Zinc in a sulfuric Dilute sulfuric Electrolytic cell
acid/aqueous solutgon, acid | slimes/sludges
lead-silver alloy anodes,
aluminum cathodes,
barium carbonate, or
strontium, colloidal
additives i

Though the amount and composition of particulate varies with operating

parameters, the particulate is likely to contain zinc and lead.

Wastewaters may be generated during the leaching, purification, and
electrowinning stages of primary zinc processing when electrolyte and acid solutions become too

contaminated to be reused again. This wastewater is treated before discharge.

Solid wastes are generated at various stages in primary zinc processing.
Blowdown slurry generated during the operation of sulfuric acid plants is generally transferred
off site. The solid copper cake generated during purification is generally sent off site to recover

the copper.
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34 Semiconductor Manufacturing

A semiconductor is a material that has an electrical conductivity between that of a
conductor and an insulator; its electrical characteristics can be manipulated to behave like either
depending on how it is processed. Silicon has traditionally been the substrate used to
manufacture semiconductors; recently other materials such as gallium arsenide (GaAs) and

indium phosphide (InP) have been used as a substrate material.

The semiconductor manufacturing process is continually evolving. The variety of
distinct processing steps involved results in a range of processes that may occur at a single plant.
Process designs are not uniform from plant to plant. An average semiconductor manufacturing
process consists of hundreds of process steps, of which a significant percentage may be potential
sources of EPCRA Section 313 chemicals. Many of the manufacturing steps are repeated several
times during the production process. For these reasons, this overview will discuss general

manufacturing steps and does not attempt to describe a specific type of plant.

A clean environment is essential to the manufacture of semiconductors. Thus
cleaning operations precede and follow many of the manufacturing process éteps. Wet
processing, during which semiconductor devices are repeatedly immersed 1f1 or sprayed with
solutions is commonly used to minimize the risk of contamination. Wet prdcesses are the

primary source of EPCRA Section 313 chemicals found in semiconductor nianufacturing.

The primary component of a semiconductor is the semiconductor wafer, or chip.
The manufacture of a semiconductor chip is essentially a six-step process (see Figure 3-4) with

the following steps:

. Photolithography;
. Thin Films;

. Etching;

. Cleaning;

. Doping; and

. Chemical Mechanical Planarization.

The following sections discuss each of the processing steps identified above. It

should be noted that many of the chemicals used in semiconductor manufacturing are used in
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more than one process, and some of the chemicals are used as a raw material as well as generated
indirectly through the use of other chemicals. For example, hydrochloric acid is used in wet
etching processes and is also generated in small quantities during dry etching, where chlorine
plasma reacts with a hydrogen carrier to produce hydrochloric acid. Also, regardless of which
process a chemical is used in, a general rule is that acid/base streams are treated in an on-site
wastewater treatment plant and waste solvents are typically collected and sent off site for waste

management (such as recycling or energy recovery).
34.1 Photolithography

Photolithography is used in semiconductor manufacturing to form surface patterns
on the wafer. These patterns will in turn allow various materials to be deposited on or removed
from selected, precise locations. In this process a viscous, solvent-based, light-sensitive -
photoresist is applied to the wafer on a spin track. On the spin track, a fixed amount of
photoresist is metered onto the wafer, which is then spun at high speed on a rotating element to

uniformly coat the wafer surface.

After a “soft bake” to remove most of the carrier solvent, a pattern is introduced
into the resist by exposing predefined areas of the wafer with specific wavelengths of light,
lasers, electron beams, or other means. A template mask, which is a glass plate containing an
image of the desired circuit, may be used to introduce the pattern.. Depending on the photoresist
system, a developer solution is applied to dissolve some of the photoresist, yielding a stencil for
further processing. Materials may be added or removed from the unmasked areas, giving a
printed circuit. The number of photolithography steps required depends on the type of integrated

circuit.

After the subsequent processing steps, residual photoresist is removed by using

wet stripping (solvent or acid) or plasma gas stripping.
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The most common potential sources of EPCRA Section 313 chemicals from
photolithography are photoresist solvents, strippers, and developers. The primary release source
is tool exhaust from-the photoresist applicators, developing, and stripping stations; spent solvent,
developer, and stripping solutions collected and sent either to a POTW or for off-site treatment,
disposal, or energy recovery; and container residue. Typical EPCRA Section 313 chemicals
include n-methyl-2-pyrrolidone, xylene (mixed isomers), certain glycol ethers, ammonia, and

methyl ethyl ketone. Ammonium compounds are commonly used as developers.

Release and other waste management activity types include fugitive and point
source emissions to the air from wet chemical and solvent stations and control equipment
exhaust, and off-site transfers to POTWs, treatment facilities, and waste management facilities.
Vapors from organic solvents found in the photoresist and photoresist strippers are typically sent
to an on-site treatment unit, usually some type of concentrator (such as a carbon absorber)

followed by thermal destruction.
34.2 Thin Films

In thin film deposition, layers of single crystal silicon, polysilicon, silicon nitride,
silicon dioxide, and other materials are deposited on the wafer to provide desirable properties on
portions of the device or to serve as masks. Deposition of these films is frequently performed in
a chemical vapor deposition (CVD) reactor or a high-temperature tube furnace using
silicon-containing gases as reactants. The deposition rate can be further enhanced by striking a
plasma to overcome kinetic barriers. Selected impurity compounds or dopants may be used in
the deposition process to alter the electrical characteristics of the deposited film or layer.
Sometimes chlorine gas, hydrochloric acid (acid aerosols), or 1,1,1-trichloroethane is used during

oxidation to modify the oxide characteristics.

Typical EPCRA Section 313 chemicals used in these deposition processes are
chlorine, anhydrous ammonia, hydrochloric acid (acid aerosols) 1,1,1-trichloroethane, and

1,2-dichloroethylene.

To interconnect electrical devices on an integrated circuit and to provide for

external connections, metallic layers are deposited onto the wafer by evaporation, sputtering, or
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CVD. Evaporation consists of vaporizing a metal under a vacuum at a very :high temperature.
Sputtering processes (also called physical vapor deposition or PVD) involvé bombarding
metallic targets with a plasma gas, which displaces ions from the target and deposits them on the
wafer. CVD of metal is similar to the other deposition processes described above except that the
reactive gas is a metal-containing vapor. Devices may have a single layer of multiple layers of

metal.

Typical EPCRA Section 313 chemicals used in metallization processes are

ammonia and compounds of chromium, copper, and nickel.

The most common potential source of EPCRA Section 313 chemicals from
application of thin films is ammonia gas used as a nitrogen source in silicon ‘nitride‘ deposition,
organics used as chlorine sources and as a cleaner for deposition furnaces, and metals deposited
to interconnect electrical devices. The primary point of release is the thin film deposition tool
(furnace or oxidation chamber). Exhaust from these tools is typicaily routed to a scrubber which
vents to the atmosphere and also result in wastewater generation. It should be noted that metals
are not typically used in amounts that would exceed the reporting threshold. Release and other
waste management activity types from thin film deposition processes includé point source air,

on-site treatment, and off-site disposal.
3.4.3 Etching

Etching is used to chemically remove specific unwanted areas of silicon substrate
or deposited film so that an underlying material may be exposed or another material may be
deposited in the etched material’s place. Etch processes usually occur after a photoresist pattern

has been applied, so that the etching is accomplished in specific areas.

Etching may be performed using either solutions of acids, bases, or oxidizers (wet
etch), or by using various gases (usually halogenated) excited by striking a plasma (dry etch). In
either case, the fluoride ion or radical is almost always introduced if the substrate or film to be

etched contains silicon.
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Typical examples of chemicals used in etch processes include 1,1-dichloro-1-
fluoroethane, chlorine, ethylene glycol, hydrochloric acid (acid aerosols), hydrogen fluoride,

nitric acid, phosphoric acid; and sulfuric acid (acid aerosols).

The most common potential source of EPCRA Section 313 chemicals from
etching is the etchant material itself, usuaHy inorganic acids used in wet etching processes, and
certain halogenated organics used in dry etching processes. Acid gasses from the etching tools
are usually vented through a scrubber, Which in turn sends spent scrubber water to an on-site
treatment plant for neutralization 'pri‘or to ‘discharge to a receiving stream or POTW. Release and
6ther waste management actiVity types include stack air, fugitive air, cbntainer residue, and

discharge to a POTW.
3.4.4 Cleaning

| Cleaning of wafers is required to prepare them for each chemical and physical
process to ensure that contaminants on the wafer surfaces do not affect the final integrated
circuit’s electrical performance. Before, and sometimes after, wafers are subjected to any
specialized manufacturing processes, they are typically immersed in or sprayed with various
aqueous and/or organic solutions. In some cases they are mechanically scrubbed in some manner
to remove films, residues, bacteria, or other particles. Fog chambers may also be used for wafer

cleaning.

Typical sources of EPCRA Section 313 chemicals from cleaning operations
would be cleaning station exhaust vents, waste solvents, and container residue (from “empty”
containers of the cleaning soluﬁon). Release and other waste management activity types from
this process include stack and fugitive air emiésions; off-site transfer of the spent cleaning
solutions; wastewater discharges (either direct or to a POTW); and transfers of “empty” shipping

containers to off-site locations.
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Doping

Doping is a process in which specific atoms of impurities are introduced into the
silicon substrate to alter the electrical properties of the substrate by acting eis charge carriers.

Doping is typically accomplished through ion implantation or diffusion processes.

Ion implantation is the most common method used to introduce impurity atoms
into the substrate. The dopant atoms are first ionized with a medium-to-high-current filament,
then accelerated toward the wafer surface with large magnetic and electrical fields. Because of
the high kinetic energy of the ions during bombardment, damage to the substrate’s crystalline
structure occurs. To restore the substrate’s structure to a satisfactory level, slow heating or
“annealing” of the amorphous material in various gaseous atmospheres is subsequently

performed.

Diffusion is a high-temperature process also used to introduce a controlled
amount of a dopant gas into the silicon substrate. The process occurs in a épecially designed tube
furnace where dopants may be introduced in one of two primary ways: dopant gases may be
introduced into the furnace that will diffuse into the exposed areas of the sujbstrate (gaseous
diffusion), or dopant atoms may diffuse into the substrate from a previouslj:/ deposited dopant

oxide layer in the areas where the two are in contact (nongaseous diffusion).

Typical EPCRA Section 313 chemicals used in doping procésses are boron

trifluoride and compounds of antimony, barium, and nickel.

The most common potential source of EPCRA Section 313 chemicals from
doping are the dopants themselves, as well as certain organic compounds that may be used as
furnace cleaning gases or chlorine sources. The physical release points are tool and control
device exhaust vents, spent cleaning solutions, and solid or hazardous waste generated as part of

the process.

Organic chemicals may be emitted from furnace exhaust and may also be

collected and sent off site for energy recovery or disposal.




346 Chemical Mechanical Planarization

Chemical Mechanical Planarization (CMP) is used in semiconductor
manufacturing to remove the top layer of material from the wafer in a controlled manner, leaving
a smooth and flat surface for further processing. This technology is applied in two ways. The
first is to selectively remove the top part of a nonconducting layer or film to reduce the
topography on the wafer (also called planarization). The second type of CMP is removal of

excess material from the surface of conducting layers (metals). -

The only notable source of EPCRA Section 313 chemicals from CMP is the
planarization process which typically contains ferric nitrate (Fe(NO,),), a nitrate compound.

Spent slurries containing nitrates are typically sent off site to a POTW.
3.5 Printed Wiring Board Manufacturing

Printed wiring boards (PWBs) are the physical structures on which electronic
components such as semiconductors and capacitors are mounted. PWBs are subdivided into
single-sided, double-sided, ﬁultilaya, and flexible boards. Multilayer boards are manufactured
similarly to single and double-sided boards, except that conducting circuits are etched on both
the external and internal layers. Multilayer boards allow for increased complexity and density.
PWBs are produced using three methods: additive, subtractive, or semi-additive technology. The

subtractive process accounts for a significant majority, perhaps 80%, of PWB manufacturing.

The conventional subtractive manufacturing process begins with a board,
consisting of epoxy resin and fiberglass, onto which patterns are imaged. In most operations,
conducting material, usually copper, is bonded onto the substrate surface to form copper-clad
laminate. After drilling holes through the laminate and making those holes conductive,
unwanted copper is etched off, leaving copper patterns. The patterns on the board form the
electric circuits that conduct electricity. Multilayer boards typically use metals such as platinum,
palladium, and copper to form electric circuits. Specialized PWBs may use nickel, silver, or

gold.
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Additive technology is used less often than subtractive technblogy because it is a
more difficult and costly production process. This capital-intensive technology is used primarily
for small interconnection components used in multi-chip devices. The prodﬁction process begins
with a base plate upon which a dielectric material is deposited. An interconnecting layer of
copper is plated onto the dielectric layer which connects the layers of dielectric material and
copper. Copper posts are plated-up and another layer of dielectric material is deposited exposing
the posts. The next interconnect layer is plated and makes contact with the posts. Layers of
dielectric material, copper, and copper posts are added to complete the inter;:onnect. A
lithographic process, similar to the one used in semiconductor manufactuﬁﬂg, diminishes the

spaces and widths of the PWB.

This section provides a simplified discussion of the steps commonly performed

during conventional subtractive manufacturing. These steps are outlined below:

Board preparation;

Application of conductive coatings (plating);
Soldering;

Fabrication; and

Assembly.

3.5.1 Board Preparation

Board preparation begins with a lamination process. Two--siéle etched copper
dielectric boards (consisting usually of fiberglass and epoxy resin) are sepafated by an insulating
layer and laminated or bonded together, uéually by heat and pressure. Photggraphic tools are
used to transfer the circuit pattern to the PWB, and computer contfol prograhls are used to
control the drilling, routing, and testing equipment. Preparing the copper—cl?ad board involves
drilling holes to establish an electrical path between the layers and to mount components. The
boards are then mechanically cleaned to remove drilling wastes (i.e., fine particulate
contaminants, such as copper). Vapor degreasing, abrasive cleaning, chemiéal cleaning with
alkaline solutions, acid dips, and water rinses are techniques used to clean the boards and prepare
them for the next process, electroless plating. Table 3-2 shows materials used during lamination,

drilling, and cleaning processes.
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Table 3-2

Chemicals Used in Lamination, Drilling, and Cleaning

- . Lamination |  Drilling | - Cleaning
Epoxies Sulfuric acid , Acetone
Potassium permanganate ' 1,1,1-Trichloroethane
Ammonium bifluoride Silican (and other abrasives)
Oxygen Sulfuric acid
Fluorocarbon gas Aqueous ammonia
~ | Hydrochloric acid

Source: Based on EPA DfE 1993: Industry Profile and Description of Chemical Use for the Printed Wiring Board Industry: Preliminary Draft.

Wastes generated include: airborne particulates, acid fumes, and organic vapors
from cleaning, surface preparation, and drilling; spent acid and alkaline solutions; spent
developing solutions, spent etchings, and waste rinsewaters in the wastewater; and scrap board
materials and sludges from wastewater treatment. Drilling and routing dust (copper, aluminum,

and gold) are collected and recycled.
3.5.2 Electroless Plating

The first process in this step is to prepare the surfaces of the drilled holes. The
holes are prepared by an etchback process to remove smeared epoxy resin and other
contaminants using one of the folllowing: sulfuric or hydrochloric acid; potassium permanganate;
or carbon tetrafluoride, oxygen and nitrogen. The holes are then' coated with a material such as

copper or graphite carbon, by a chemical process called electroless plating.

Electroless plating coats a uniform conducting layer of copper or other material on
the entire surface including the barrels of the holes of the prepared board without outside power
sources. This coating of copper is not thick enough to carry an electrical current, but provides a
base upon which additional copper can be deposited electrolytically. Chemical deposition is the
technique used to coat the board. After the electroless plating, the boards are dried to prevent the
board from oxidation (e.g., rusting). The board may also be cleaned to prepare for a following

electroplating processing. Table 3-3 shows a list of material used. Wastes generated include:

3-25




spent electroless copper baths; spent catalyst solutions; spent acid solutions; waste rinsewaters;

and sludges from wastewater treatment.

Table 3-3

Materials Used in Copper and Tin-Lead Electro- and
Electroless Plating Processes

Type of Plating Electroplating Chemicals Electroless Chemicals

Copper Copper pyrosphate Hydrochloric acid
Orthophosphate Palladium chloride
Pyrophosphate Stannous chloride
Nitrates Metallic tin pellets
Ammonia Sodium hydroxide
Acid copper Copper sulfate
Copper sulfate Formaldehyde
Sulfuric acid

Tin-Lead Tin-Lead Tin chloride
Fluoroboric acid Sodium hypophosphite
Boric Acid Sodium citrate
Peptone

Source: Based on EPA DfE 1993: Industry Profile and Description of Chemical Use for the Printed Wiring Board Industry: Preliminary Draft.

3.5.3 Imaging

During imaging, circuit patterns are transferred onto the boards through

photolithography or a stencil printing process. Photoresist (i.e., a light sensitive chemical) is

applied to the board in areas where the circuit pattern will not be set. The board is exposed to a
radiation source and developed to remove the unwanted areas of the resist léyer. Stencil printing
uses a printing process, such as silk screening, to apply a protective film 'that forms the circuit

pattern.

After photolithography, the boards are subjected to a light etching process,
typically using etchants containing ammonia, to remove rust inhibitor or other metals (usually
copper). After the stencil printing process, the protective film is dried, and the exposed copper is
etched away. Sulfuric acid and hydrogen peroxide are common etchants uged during imaging.

After plating or etching, the photoresist is removed with a photoresist stripper.
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Tables 3-4 and 3-5 present a list of materials used during photolithography and

etching process. Wastes generated include organic vapors and acid fumes, spent developing

solutions, spent resist material, spent etchant, spent acid solutions, and sludges from wastewater

treatment.

Table 3-4

Chemicals Used in Photolithography for Printed Wiring Boards

‘Resists Photopolymer Developers | Photopolymer.Strippers |
Mylar Isopropyl alcohol Sodium hydroxide
Vinyl Potassium bicarbonate Potassium hydroxide
Photoresists Sodium bicarbonate Methylene chloride
1,1,1-Trichloroethane
Amines
Glycol ethers

Source: Based on EPA DfE 1993: Industry Profile and Description of Chemical Use for the Printed Wiring Board Industry: Preliminary Draft.

Table 3-5
Materials Used During Etching

Ammonia Cupric chloride Nickel Permanganates
Ammonium chloride Hydrochloric acid | Nickel chloride Sodium citrate
Ammonium persulfate Hydrofluoric acid Nickel sulfamate Sodium hydroxide
Ammonium sulfate Hydrogen peroxide | Nitrate Stannous chloride
Boric acid Lead Nitric acid Sulfuric acid
Carbon tetrafluoride Nitrogen Tin '
Chlorine Orthophosphate

Oxygen

Peptone

Source: Based on EPA DfE 1993: Industry Profile and Description of Chemical Use for the Printed Wiring Board Industry: Preliminary Draft.

354 Electroplating

Electroplating is a process in which a metal is deposited on a substrate through
electrochemical reactions. Electroplating is required to build up the thickness and strength of the
conducting layers to provide reliable electrical conductivity between inner layers or from one

side of the PWB to the other. Electroplating can also protect against corrosion, wear, or erosion.
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This process involves immersing the article to be coated/plated into a bath containing acids,

bases, or salts.

The electroplating process for PWBs usually begins with the copper laminate
which is coated with a plating resist (photolithography), by stenciling, leaving the area exposed
to form the circuit pattern. The resist prevents the conductive material from adhering to other

areas of the board and forms the circuit pattern.

The PWB plating process typically uses copper and tin-lead as plating materials,

although silver, nickel, or gold can be used. Copper in a plating bath solution is deposited to a
sufficient thickness, and a solvent or aqueous solution is applied to remove the plating resist.
The copper coating forms interconnections between the layers and providés electrical contact for
electronic parts mounted or assembled on the PWB surface. PWB mmuf#cturers then typically
electroplate a tin or tin—k;ad soldet on the board to protect the circuit pattern during the following
etching or stropping processes. An acid etch solution {(athmonia, ‘per‘oxide: solutions, sodium
persulfate, cupric chloride, or féttic chiloride) retioves the exposed copper foil, leaving the
thicker copper plating to form the circuit pattern. Ammonia and cupric chloride are the primary
etchants used by PWB manufacturers. Fluoroboric acid is used in the tin—fead plating process to
keep the metals dissolved in the solution and to ensure a consistent deposition of the tin-lead

alloy onto the circuit board.

After the plating bath, the board is rinsed with watet, scrubbed, and then dried to
remove the copper, spray étch solutions, and other materials. Rinsing ends the chemical
reactions during plating and prevents contamination or dragout from beir’lgj released in the next
bath or rinse water (dragout is the plating solution that sticks to parts after ?tak‘en out of the
plating bath). Dragout can occur in any bath step, not just in one plating bath. The tin-lead layer
is generally removed and the panel is electrically tested for discontinuities in the electrical

pathway and shorts. Table 3-3 presents a list of materials used during the electroplating process.

Wastes generated during plating include: spent acid solutions, waste rinsewaters,
spent developing solutions, spent etchant, and spent plating baths in the wastewater; organic
vapors from spent developing solution and spent resist removal solution; and acid and ammonia

fumes.
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3.5.5 Soldering Coating

Solder coating is used to add solder to PWB copper components before
component assembly. All methods of solder coating involve dipping the panel into molten
solder. The solder, an alloy consisting of 60 percent tin and 40 percent lead, coats the pads and
holeq not covered,vbyl solder mask. The excess solder is removed with a blast of hot oil or hot air.
However, the hot oil or hot air does not remove the solder that has formed a chemical

(intermetallic) bond with the copper. The most common process is hot-air leveling.

3.5.6 Electrical and Mechanical Testing |

A cross section is cut from a sample panel from each lot using a grinding process
called routing, and the plated holes are examined with a photomicfo graph. Individual circuit
boards are cut out of panels that pass quality control. Routing generates dust which may contain
copper, lead, or other metals plated to the panel, but the dust is recycled. Electrical tests,
dimensional and visual inspections, and quality audits are performed to ensure compliance with
customer requirements. Finally, the finished PWBs are packaged, labeled, and shipped to the

customer.
3.5.7 Printed Wiring Board Assembly and Soldering

After the PWBs are manufactured, the electrical components are attached during
assembly. Adhesives are applied to the boards, and then the components are attached and
soldered to the boards. Components are attached to the PWB by a process called soldering.
There are several differehf kinds of soldering processes, including wave, dip, and drag. A type
of chemical known as “ﬂﬁx” is used before soldering to facilitate the production of the solder
connection. Not only does flux clean the surface and remove oxidized material, it prevents
oxidation from occurring during the solder process. After the solder has been applied, flux

residue may be removed from the board, and the board may be cleaned and dried.

3-29




The wastes generated during assembly include: solder dross7 post-solder scrap
boards, filters, gloves, rags, and spent gaseous or semi-gaseous solvents from cleaning processes.
The wastes that may be generated during soldering, flux application, and cljeaning include:
organic vapors, copper, lead, spent solvents, and spent deionized water into the wastewater;
solder dross; and wastewater treatment sludge. Solder dross is primarily ofcidized solder skin

that forms on any molten solder exposed to oxygen and can be recycled off site.
3.6 Motor Vehicle Equipment Manufacturing

Motor vehicle parts and accessories include both finished and semi-finished
components. Approximately 8,000 to 10,000 different parts are ultimately assembled into
approximately 100 major motor vehicle components, including suspension :systems,
transmissions, and radiators. These parts are eventually transported to an ajutomdtive

manufacturing plant for assembly.

The manufacturing process used to produce the thousands of discrete parts and
accessories vary depending on the end product and materials used. Differeﬁt processes are
employed for the production of metal components versus the production of plastic components.
Most processes, however, typically include casting, forging, molding, extrusion, stamping, and

welding.
3.6.1 Foundry Operations

Foundries, whether they are integrated with automotive assembly facilities or
independent shops, cast metal products which play a key role in the producfion of motor vehicles
and motor vehicle equipment. Iron and steel are currently the major metal cj:omponents of an
automobile with ihcreasing use of aluminum and other metals. The followfng discussion focuses

on iron foundries and associated production processes.
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The main steps in producing cast iron motor vehicle products are as follows (see

Figure 3-5):
. Pattern design and production;
. Sand formulation;
. Mold and core production;
. Metal heating and alloying;
. Metal molding;
) Mold shakeout;
. Production finishing and heat treating; and
. Inspection.

The process begins with the mixing of moist silica sand with clay and water to
produce the “green sand,” which forms the basis of the mold. Other additives, including organics
such as seacoal or oat hulls, may be added to the green sand to help prevent casting defects. The
core is then created using molded sand and often includes binders, such as resins, phenol, and/or
formaldehyde. The core is the internal section of a casting used to produce the open areas
needed inside such items as an engine or a drive train. After the core has been molded, it is
baked to ensure its shape, and then combined with the rest of the casting mold in preparation for
casting. At the same time the core is being created, iron is being melted. The iron charge,
whether it be scrap or new iron, is combined with coal (as a fuel) and other additives such as
calcium carbide and magnesium, and fed into a furnace, which removes sulfur (usually an

electric arc, an electric induction, or a cupola furnace).

Calcium carbide may be added for certain kinds of iron casting, and magnesium is
added to produce a more ductile iron. Once the iron reaches the appropriate temperature, it is
poured into the prepared mold. The mold then proceeds through the cooling tunnel and is placed
on a grid to undergo a process called “shakeout.” During shakeout the grid vibrates, shaking
loose the mold and core sand from the casting. The mold and core are then separated from the

product which is ready for finishing.

The finishing process is made up of many different steps depending upon the final
product. The surface may be smoothed using an oxygen torch to remove any metal snags or
chips, it may be blast-cleaned to remove any remaining sand, or it may be pickled using acids to

achieve the correct surface. If necessary, the item may be welded to ensure the tightness of any
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seams or seals. After finishing, the item undergoes a final heat treatment to ensure it has the
proper metallurgical properties. The item is then ready for inspection. Inspection may take place
in any number of ways, be it visually, by x- or gamma ray, ultrasonic, or magnetic particle. Once

an item passes inspection, it is ready to be shipped to the assembly area.

Iron foundries create a number of air emissions, process wastewaters, and solid
wastes. Gas and particulate emissions occur throughout the casting process. Dust created during
sand preparation, molding, and shakeout is prevalent. Gases containing lead and cadmium and
other particulate matter and sulfur dioxide are also created during foundry operation, especially

during the melting of the iron.

The wastewaters generated during foundry operations are primarily from slag
quenching operations (water is sprayed on the slag to both cool it as well as pelletize it) and by
the wet scrubbers employed as air pollution control devices connected to furnaces and sand and
shakeout operations. Due to the presence of cadmium and lead in iron, these metals may both be

present in wastewaters.
3.6.2 Metal Fabricating

Another major process in the manufacturing of automotive parts is metal
fabrication. Metal fabrication involves the shaping of metal components. Many automotive
parts, including fenders, hubcaps, and body parts are manufactured in metal fabricating shops.
Typical large-scale production of these items starts with molten metal (ferrous or nonferrous)
containing the correct metallurgical properties. Once the metal has been produced, it is cast into
a shape that can enter the rolling process. Shearing and forming operations are then performed to

cut materials into a desired shape and size and bend or form materials into specified shapes.

Shearing (or cutting) operations include punching, piercing, blanking, cutoff,
parting, shearing, and trimming. Basically, these are operations that produce holes or openings,
or that produce blanks or parts. Forming operations shape parts by forcing them into a specified
configuration, and include bending, forming, extruding, drawing, rolling, spinning, coining, and

forging.
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Once shearing and forming activities are complete, the material is machined. This

entails shaping or forming a workpiece by removing material from pieces of raw stock with

machine tools. The principal processes involved in machining are hole-makijng, milling, turning,

shaping/planing, broaching, sawing, and grinding.

Each of the metal shaping processes can result in wastes contéining EPCRA
Section 313 chemicals. In general, there are two categories of waste generated in metal shaping

operations: scrap metal and metalworking fluids/oils.

Scrap metal may consist of metal removed from the original piece (e.g., steel or

aluminum). Quite often, scrap is reintroduced into the process as feedstock.

In general, metalworking fluids can be petroleum-based, oil-water emulsions, or
synthetic emulsions that are applied to either the tool or the metal being tooled to facilitate the
shaping operation. Metalworking fluids typically become contaminated and spent with extended
use and reuse. When disposed, these fluids may contain contaminants, including chlorine, sulfur
an phosphorous compounds, phenols, cresols, and alkalines, as well as metalé. Air emissions
may result through volatilization during storage, fugitive losses during use, apd direct ventilation

of fumes.
3.6.3 Metal Finishing/Electroplating

The final process in manufacturing motor vehicle parts is metal finishing and
electroplating. Numerous methods are used to finish metal products. Howe\;er, prior to applying
the finishing application, the surface must be prepared. One of the most impoﬁant aspects of a
finished product is the surface cleanliness and quality. Without a properly cleaned surface, even
the most expensive coatings will fail to adhere or prevent corrosion. The steel motor vehicle
parts are generally cleaned with nitric, hydrochloric, and hydrofluoric acid, as well as alkaline

cleaning agents.

Metal finishing and electroplating activities are performed on a number of metals
and serve a variety of purposes; the primary purpose being protection against corrosion. This is

particularly important to the automotive industry because of the harsh weather and road
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conditions to which automobiles may be subject. Metal finishing and electroplating can also be
performed for decorative purposes. These plating processes involve immersing the article to be

coated/plated into a bath consisting of acids, bases, salts, etc..

The metals used in electroplating operations (both common and precious metal
plating) include cadmium, lead, chromium, copper, nickel, zinc, gold, and silver. Cyanides are

also used extensively in electroplating solutions and in some stripping and cleaning solutions.

Electroless plating is the chemical deposition of a metal coating onto a metal
object, by immersion of the object in an appropriate plating solution. In electroless nickel
plating, the source of nickel is a salt, and a reducer is used to reduce the nickel to its base state.
A complexing agent is used to hold the metal ion in the solution. Immersion plating produces a
metal deposit by chemical displacement. Immersion plating baths are usually formulations of

metal salts, alkalies, and complexing agents (typically cyanide or ammonia).

Etching is the process used to produce specific design configurations or surface
appearances on parts by controlled dissolution with chemical reagents or etchants. Etching
solutions are commonly made up of strong acids or bases with spent etchants containing high
concentrations of spent metal. The solutions include ferric chloride, nitric acid, ammonium

persulfate, chromic acid, cupric chloride, and hydrochloric acid.

Anodizing uses the piece to be coated, generally with an aluminum surface, as an
anode in an electrolytic cell. Anodizing provides aluminum parts with a hard abrasion- and
corrosion-resistant film. This coating is porous, allowing it to be dyed or to absorb lubricants.
This method is used both in decorative applications, including automotive trim and bumper
systems, and in engineering applications such as aircraft landing gear struts. Anodizing is
usually performed using either sulfuric or chromic acid often followed by a hot water bath,

though nickel acetate or sodium potassium dichromate seal may also be used.

Surface preparation operations generate wastes contaminated with solvents and/or
metals depending on the type of cleaning operation. Concentrated solvent-bearing wastes and
releases may arise from degreasing operations. Degreasing operations may result in solvent-

bearing wastewaters, air emissions, and materials in solid form.
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Surface finishing and related washing operations account for a large volume of
wastes associated with automotive metal finishing. Metal plating and related waste account for
the largest volumes of metal (e.g., cadmium, chromium, copper, lead, mercury, and nickel) and

cyanide-bearing wastes.

Electroplating operations can result in solid and liquid wgsteétrcams that contain
EPCRA Section 313 chemicals. Liquid wastes result from workpiéce ﬁnseé aﬁd process cleanup
waters. Most surface finishing (and many surface preparation) 6peratiohs result in liquid
wastestreams. Centralized wastewater treatment systems are common, and can result in solid-
phase wastewater treatment sludges. In addition to these wastes, spent process solutions anci
quench baths are discarded periodically when the concentrations of contaminants inhibit proper
function of the solution or bath. When discarded, process baths usually consist of solid- and

liquid-phase wastes that may contain high concentrations of acids, bases, and cyanide wastes.
3.7 Motor Vehicle Painting/Finishing

Automotive finishing is a multi-step process subdivided into four categories: 1)
anti-corrosion operations, consisting of cleaning applications, a phosphate b‘ath, and a chromic
acid bath; 2) priming operations, consisting of an electrodeposition primer bath, an anti-chip
application, and a primer-surfacer application; 3) joint sealant application; and 4) finishing
operations, consisting of a color coat application, a clear coat application, and any painfing
necessary for two-tone color or touch-up applications. The stages of the autbmotive finishing

process are illustrated in Figure 3-6

After the automobile body has been assembled, anti-corrosiojrl operations prepare
the body for the painting/finishing process. Initially, the body is Sprayed wiith or immersed in a
cleaning agent, typically consisting of detergents, to remove residual oils and dirt. The body is
then dipped into a phosphate bath, typically zinc phosphate, to prevent corrc;sion. The phosphate
process also improves the adhesion of the primer to the metal. The body is t?hen rinsed with
chromic acid, further enhancing the anti-corrosion properties of the zinc phosphate coating. The

anti-corrosion operations conclude with another series of rinsing steps.
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Priming operations further prepare the body for finishing by applying various
layers of coatings designed to protect the metal surface from corrosion and assure good adhesion
of subsequent coatings. Prior to the application of these primer coats, however, plastic parts to

be painted and finished with the body are installed.

A pnmer coatlng is applied to the body usmg an electrodeposmon method
creating a strong bond between the coating and the body to prov1de a more durable coatlng In
electrodeposmon a negatlvely-charged auto body is 1mmersed ina pos1t1vely-oharged bath of
primer. The coating particles, insoluble in the liquid and pos1t1vely—charged, m1grate toward the

body and are, in effect, “plated” onto the body surface.

Although the primer bath is mostly Water-based with only small amounts of
organic solvent (less than five percent to ten percent), fugitive emissions cons1st1ng of volatile
organic compounds (VOCs) can occur. However, the amount of these emissions is qu1t_e,small.

In addition to solvents and pigments, the electrodeposition bath contains srnall amounts of lead.

Prior to baking, excess primer is removed through several rinsing stages. The
rinsing operations use various systems to recover excess electrodeposited primer. Once the body
is thoroughly rinsed, it is baked. VOC emissions resulting from the baking stage are generally

incinerated.

Next, the body is further water-proofed by sealing spot-welded joints of the body.
Water-prooﬁng is accomplished through the application of a paste or putty-like substance. This
sealant usually con51sts of polyvinyl chloride and small amounts of solvents. The body is agam

baked to ensure that the sealant adheres thoroughly to the spot-welded areas.

After water-proofing, the automobile body proceeds to the anti-chip booth. Here,
a substance usually consisting of a urethane or an epoxy ester resin, in conjunction with solvents,
is applied locally to certain areas along the base of the body, such as the rocker panel or the front
of the car. This anti-chip substance protects the lower portions of the automobile body from

small objects, such as rocks, which can fly up and damage automotive finishes.
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The primer-surfacer coating, unlike the initial electrodeposition primer coating, is
applied by spray application in a water-wash spray booth. The primer-surfacer consists primarily
of pigments, polyester or epoxy ester resins, and solvents. Due to the composition of this
coating, the primer-surfacer creates a durable finish which can be-sanded. - The pigments used in
this finish provide additional color layers in case the primary color coating is damaged. A
continuous stream of air, usually from cellmg to floor, is used to transport airborne partlculates
and solvents from the primer-surfacer overspray. The air passes through a water curtai which
captures a portion of the airborne solvents for reuse or treatment at a waste water facility. Efforts

have been made at certain facilities to recycle this air to reduce VOC emissions.

~ After the primer-surfacer coating is baked, the body is then sanded- :if necessary,:
to remove any dlrt or coating flaws. This is accompllshed using a dry sanding techmque

Particulate matter is generated during this process.

The next step of the finishing process 1s the application of the pnmary color
coating. This is accomplished in a manner similar to the appllcatlon of pnmer—surfacer ‘One
difference between these two steps is the amount of pigments and solvents used in the
application process. VOC emissions from primary color coating operations can be double that
released from primer-surfacer operations. In addition to the plgments and solvents alumlnum or
mica flakes can be added to the primary color coating to create a firiish with unique reﬂectwe |
qualities. Instead of baking, the primary color coat is allowed to “flash off;” in other words, the
solvent evaporates without the application of heat. This evaporation contributes to significant air

emissions.

After the primary color coating is altoWed to air-dry briefly, the final coating, a
clear coat, is applied. The clear coat adds luster and durability to the automotive finish. This
coating generally consists of a modified acrylic or a urethane and is baked on. Following the
baking of the clear coat, the body is inspected for imperfections in the finish. Operators finesse

minor flaws through light sanding and polishing and without any repainting.

Once the clear coat is baked, a coating known as deadener is applied to certain
areas of the automobile underbody. Deadener, generally a solvent-based resin of tar-like

consistency, is applied to areas such as the inside of wheel wells to reduce noise. In addition,
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anti-corrosion wax is applied to other areas, such as the inside of doors, to further seal the
automobile body and prevent moisture damage. This wax contains aluminum flake pigment and

is applied using a spray wand.

The finished vehicle is then inspected to ensure that no dalﬁage has occurred as a
result of the final assembly stages. If there is major damage, the entire body part is replaced.
However, if the damage is minor, such as a scratch, paint is taken to the end of the line and

applied using a hand-operated spray gun.

Many of the wastes generated during automotive production are the result of
painting and finishing operations. These operations result in air emissions as well as the

generation of solid and liquid wastes.

Air emissions, primarily VOCs, result from the painting and finishing application
processes (paint storage, mixing, applications, and drying) as well as cleaning operations. These
emissions are composed mainly of organic solvents containing EPCRA Se¢tion 313 chemicals
which are used as carriers for the paint. Solvents are also used during cleahup processes to clean
spray equipment between color changes, and to clean portions of the spray:booth. Solvents are
often composed of a mixture of dimethyl-benzene, acetone, 4-methy1-2—perj1tanone, butyl ester
acetic acid, light aromatic solvent naphtha, ethyl benzene, hydrotreated heévy naphtha, 2-

butanone, toluene, and 1-butanol.

Various solid and liquid wastes may be generated throughoﬁt painting operations.

These wastes generally contain the solvents with EPCRA Section 313 chemicals listed above.

Solid and liquid wastes may also contain metals from paint pigments and drganic solvents.




4.0 THRESHOLD DETERMINATIONS

This section reviews how accurately facilities determined whether EPCRA Section 313
chemicals exceeded TRI reporting thresholds and the extent to which incorrect threshold
determinations ultimately affect the quality of the TRI database. Threshold determinations are a
critical element in determining whether facilities must report the release and other waste
management quantities of EPCRA Section 313 chemicals. More specifically, errors in threshold
determinations can cause facilities to fail to submit Form Rs for chemicals that meet the
reporting criteria, which may cause the TRI database to understate the magnitude of release and
other waste management quantities. This section considers the following topics when evaluating

how threshold determinations affect the quality of TRI data:

. Approaches commonly used to calculate thresholds (Section 4.1)
. Frequency of incorrect threshold determinations (Section 4.2)
. Reasons for making incorrect threshold determinations (Section 4.3)

The section concludes by reviewing key findings and offering several recommendations

for improving future reporting practices.

This section does not differentiate facilities that submitted Form R reports from those
facilities that submitted Form A reports (i.e., alternate certification statements). Section 7 of this

report provides specific details on the frequency with which facilities choose to submit Form As.
4.1 Approaches Used for Determining Thresholds

This subsection summarizes the approaches that the surveyed facilities used to calculate
thresholds and correlates selected approaches with the accuracy of threshold determinations. For
every EPCRA Section 313 report reviewed during the site visits, surveyors documented the

approach used to determine thresholds using the following categories:

J Purchasing data and inventory records;

. Emission factors;




Mass balance; -

Assumed a threshold was exceeded;
Process recipes;

Monitoring data;

Production data; and/or

Other.

During each site visit, surveyors reviewed information in the fac111ty s supporting
documentation to identify which approach, or whlch combination of approaches was used to
calculate thresholds. In cases where a facility’s documentation was 1ncomplete, site surveyors
identified an approach that could reasonably have been used to estimate t&ésholds. Figure 4-1
summarizes the épproaches that facilities in SIC Codes 33, 36, and 37 moét commonly used to
estimate thresholds for the chemicals that were reported to the TRI database. The figure

indicates some notable trends:

For all industries considered, facilities most often used purchasmg data, inventory
‘ records and process recipes to calculate thresholds for chemicals during RY
' 1996. Site surveys conducted following RY's 1987, 1988 1994, and 1995 also
 found facilities frequently used these same approaches to calculate thresholds.
* The site surveyors generally agreed that facilities’ use of purchasing data,
inventory data, and process recipes was an appropriate approach for estimating
thresholds, particularly for raw materials.

Facilities in the primary metals industry (SIC Code 33) and the electronic and
other electrical equipment industry (SIC Code 36) were twice as likely to assume
that a threshold was exceeded than facilities in the transportation equipment
industry (SIC Code 37). Previous analyses of site visit data found facilities that
assume thresholds are exceeded are more likely to make incorrect threshold
determinations than facilities that calculate actual quantities of chemicals
manufactured, processed, and otherwise used. Sections 4.2 through 4.4 revisit the
effect of assuming thresholds are exceeded on the quality of the TRI database.

4.2  Frequency of Incorrect Threshold Determinations

The following analyses indicate the frequency and type of incorrect threshold
determinations made by facilities and project how erroneous determinatioqs ultimately affect the
quality of the TRI database. During site visits, surveyors used inforrnatioﬁ provided by facility
contacts to calculate thresholds for all EPCRA Section 313 chemicals that fwere manufactured,
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processed, or otherwise used. Based on these calculations and the redutred reporting threshold
quantities, surveyors then listed the chemicals for which the facilities should have submitted - |
EPCRA Section 313 reports. Errors in threshold determinations - were 1dent1ﬁed by comparmg
the list of chemicals that the surveyor determined had exceeded thresholds to the list of
chemicals for which facilities actually submitted EPCRA Sectlon 313 repo,.rtsl.v ,Ihese '

comparisons yielded four possible outcomes:

. The facility submitted an EPCRA Section 313 report (1 e., elther a Form Rora,
Form A) for a chemical that exceeded a threshold . :

. The facility did not submit an EPCRA Section 313 report for a chemlcal that did
not exceed a threshold; (

. The facility submitted an EPCRA Section 313 report for a chemlcal that d1d not
exceed a threshold; or :

. The facility did not submit an EPCRA Sectxon 313 report for a chemlcal that
exceeded a threshold.

In the first two outcomes, the facilities correctly determined thresholds The third
outcome represents an incorrect threshold determination that causes facﬂltles to unnecessanly
submit Form Rs or Form As. The fourth outcome represents an incorrect threshold
determination, and therefore causes facilities to fail to meet their statutory requlrement of
reporting environmental release and other waste management quantltles to the TRI database

Important “right-to-know” information is then unavailable to the pubhc B
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Using the four possible outcomes, Tables 4-1, 4-2, and 4-3 and Figure 4-2 summarize the
frequency that facilities made correct and incorrect threshold determinations during RY 1996.

The tables and figure suggest several important observations:

. Over all SIC Codes considered, facilities determined thresholds correctly for over
90% of thé¢ EPCRA Section 313 chemicals used at their respective plants.
According to a trend analysis of threshold determinations (see Table 4-3), the site
survey project has found that the percentage of making correct threshold
determinations has remained relatively constant over RYs 1987, 1988, 1994,
1995, and 1996.

. Facilities visited in the primary metals industry (SIC 33) had the highest
frequency (8.3%) of incorrect threshold determinations, and most of the incorrect
determinations were made for metals and metal compounds. The incorrect
determinations were nearly evenly split between failing to submit EPCRA Section
313 reports for chemicals that exceeded thresholds (4.3% of errors) and
submitting EPCRA Section 313 reports for chemicals that did not exceed
thresholds (4.0% of errors). The impact of incorrect threshold determinations on
the quality of the entire TRI database can be estimated by scaling the results of the
cuirent site visits up to the 6,603 EPCRA Section 313 reports that were submitted
for RY 1996 for all facilities in SIC 33.! For example, the site surveyors
concluded that 11 EPCRA Section 313 reports out of the 75 reports that were
submitted by the selected facilities were actually for chemicals that did not exceed
thresholds (see Table 4-1). This fact suggests that 970 of the 6,603 EPCRA
Section 313 reports filed by facilities in SIC 33 for reporting year 1996 also were
filed for chemicals that did not exceed thresholds. Similarly, the site surveyors
concluded that the selected facilities should have submitted 12 EPCRA Section
313 reports in addition to the 75 that were reviewéd, which suggests that facilities
in SIC 33 should have submitted an additional 1,100 reports to TRI (see Table 4-
2).

! These extrapolations assume the reporting practices of the facilities visited are representative of the reporting
practices of the industry as a whole.
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. Facilities visited in the electronics equipment industry (SIC Code 36) made
incorrect threshold determinations less frequently than facilities in the primary
metals industry (SIC Code 33); however, every incorrect threshold determination
observed for facilities manufacturing electronics equipment resulted in the
facilities failing to submit EPCRA Section 313 reports for chemicals that actually
exceeded thresholds. Most of the incorrect threshold determinations were made
for inorganic acids. Using the same extrapolation scheme presented in the
previous bulleted item, the frequency of incorrect threshold determinations
suggest that, on average, facilities in SIC Code 36 should have filed 530 EPCRA
Section 313 reports in reporting year 1996, beyond the 3,121 reports actually filed
(see Table 4-2). :

. Facilities visited in the transportation equipment industry (SIC Code 37) made the
fewest incorrect threshold determination errors of the three industries considered
in the latest site survey program. The incorrect threshold determinations for this
industry included metals, inorganic acids, and organic compounds. Of the 75
EPCRA Section 313 reports that site surveyors reviewed for facilities in this
industry, seven were filed for chemicals that did not exceed thresholds. Further,
site surveyors concluded that facilities did not submit EPCRA Section 313 reports
for an additional four chemicals. Extrapolating the frequency of incorrect
threshold determinations to the entire industry, the site survey results suggest that
400 of the 4,331 EPCRA Section 313 reports filed by facilities in SIC Code 37 for
reporting year 1996 were for chemicals that did not exceed thresholds, and that an
additional 230 reports should have been filed by facilities in this industry (see
Table 4-2).

In summary, site surveyors found that in the industries surveyed, 95% of threshold
determinations are made correctly, considering chemicals that both exceed and do not exceed
thresholds. When only chemicals that actually exceed thresholds-are considered, surveyors
found that they were correctly reported as exceeding thresholds 88% of the time. Consistent with
findings from previous years, the industry that had the fewest errors (SIC Code 37) was also the

industry that was least likely to assume that thresholds were exceeded.
4.3  Reasons for Making Incorrect Threshold Determinations

This section summarizes why facilities made incorrect threshold determinations. During
the site visits, surveyors classified the reasons for making each incorrect threshold determination
into several general categories. The site SUrveyors identified the reasons for erroneous threshold
calculations from discussions with facility personnel and from information in supporting

documentation kept at the facility. The following discussion first explains why facilities failed to




submit EPCRA Section 313 reports for chemicals that exceeded thresholds, ;then explains why

facilities submitted reports for chemicals that did not exceed thresholds.

4.3.1 Reasons Why Facilities Failed to Submit EPCRA Section 313 Réports for Chemicals
That Exceeded Thresholds

Table 4-4 summarizes the reasons why facilities failed to submit EPCRA Section 313
reports for chemicals that exceeded thresholds during reporting year 1996. As shoWn in.the
table, the most conimon reason why facilities did not identify chemicals used above threshold
levels was because facilities simply overlooked the use of EPCRA Section 3 13 chemicals. Only
two of the facilities visited made calculation errors that led to the erroneous conclus1on that a
chemical was not used at reportable levels. None of the facilities visited fa1led to submit reports
due to mlsclass1fy1ng a chemical activity between “manufacture,” “process or “otherwise use.’
Other reasons for maklng incorrect threshold determinations all represent ca_ses where facilities
misinterpreted reporting exemptions or some other aspect of the reporting iﬂstructions. The
following lists provide further insight into why facilities made incorrect threshold

determinations, and indicate specific examples of errors documented during site visits:

Overlooking a chemical activity:

. To determine which chemicals exceed reporting thresholds, representatives from a
steel mill calculated annual usage of metal alloys that are added to an electric arc
furnace. The site surveyor noted that scrap metal used at the facility probably
included other metal alloys that were not accounted for by the facility’s
calculations. Analytical data for baghouse dusts and hazardous waste manifests
suggested that the steel mill “processed” two additional metal compounds at
levels exceeding 25,000 pounds. |

|

. A manufacturer of transportation equipment was aware that the painting
operations at the facility used glycol ethers but assumed that the usage could not
possibly have exceeded threshold quantities. Review of purchasing data indicated
that total annual usage was significantly greater than threshold amounts.
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Table 4-4

Reasons Why Facilities Failed to Submit EPCRA Section 313
Reports for Chemicals That Exceeded Thresholds

Number of chemicals that were not reported for the listed
reason, by SIC Code
Reason for not submitting a report (percent of total shown in parentheses)
for a chemical that exceeded a
threshold SIC Code 33 SIC Code 36 SIC Code 37

. 10 2 3
Chemical was overlooked (83%) - (29%) (75%)

Chemical activity was misclassified 0 0 0
(0%) (0%) (0%)

Threshold quantity was miscalculated 0 2 0
(0%) (29%) (0%)

2 3 1
Other (17%) (42%) (25%)

Total number of errors 12 7 4

Misinterpreting reporting instructions:
. A semiconductor manufacturer used hydrochloric acid and sulfuric acid in a series

" of enclosed spray-cleaning operations. The facility thought that the “acid
aerosols” activity qualifier for these chemicals applied only to “acid aerosols”
found in ambient air, and not enclosed equipment. The site surveyor noted that
any hydrochloric or sulfuric acid in aerosol form—even aerosols present in
enclosed spray-cleaning operations—should be counted towards thresholds.

. A metals processing facility was aware that it “processed” over 25,000 pounds of
copper, but thought the copper wire was used only as an article. Noting that the
facility’s processes cause releases of some copper and change the original size of
the wire, the site surveyor concluded that the article exemption did not apply.

4.3.2 Reasons Why Facilities Submitted EPCRA Section 313 Reports for Chemicals That
Did Not Exceed Thresholds

Table 4-5 summarizes why facilities submitted EPCRA Section 313 reports for chemicals
that did not exceed thresholds during reporting year 1996. Clearly, there were many different
reasons why facilities made incorrect threshold determinations, with no single reason dominating
the site survey results. (The “other” category included several different reasons for making

incorrect threshold determinations.) The following list provides further insight into why
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facilities made incorrect threshold determinations and describes specific instances when site

surveyors concluded that facilities submitted an EPCRA Section 313 report jfor a chemical that
did not exceed a threshold:

A metals processing facility calculated a 35,000-pound threshold for aluminum,
but did not account for the “fume or dust” activity qualifier. The site surveyor
noted that the facility actually “processed” less than 2,000 pounds of aluminum
“fume or dust.”

A facility submitted reports for all chemicals that were “manufactured,”
“processed,” or “otherwise used” in quantities greater than 10,000 pounds per
year, including for N,N-dimethylformamide, of which the facility “processed”
approximately 15,000 pounds. The site surveyor noted that the 10,000 pound
threshold applies only to chemicals that are “otherwise used” and that a 25,000
pound threshold applies to chemicals that are “manufactured” or “processed.” As
a result, the surveyor concluded that the facility should not have reported for
N,N-dimethylformamide.

Table 4-5

Reasons Why Facilities Submitted EPCRA Section 313
Reports for Chemicals That Did Not Exceed Thresholds

Reason for submitting a report for a
chemical that did not exceed a threshold

Number of chemicals that were reported for the listed

reason, by SIC Code

(percent of total shown in parentheses)

SIC Code 33

SIC Code 36

SIC Code 37

Decided to report, even though aware that the
chemical usage was below threshold levels

2
(18%)

NA

2
(29%)

Chemical activity misclassified

0
(0%)

NA

3
(43%)

Miscalculated the threshold quantity

1
(9%)

NA

0
(0%)

Chemical was delisted or modified

2
(18%)

NA

0
(0%)

Other

6
(55%)

NA

2
(29%)

Total number of errors

11

0

7

excecd 2 threshold.

NA: Not applicable. None of the facilities in SIC 36 that were visited submitted an EPCRA Section 313 report for a chemical that did not




. A smelting facility kept a detailed materials inventory which indicated that the
facility “processed” over 25,000 pounds of chromium and manganese. The site
surveyor noticed that these metals were trace impurities in the facility’s processes
and probably were never present at concentrations exceeding de minimis levels.
Based on a detailed review of Material Safety Data Sheets (MSDS)s, laboratory
analytical data, and usage records, the site surveyor concluded that the de minimis
exemption applied to the metals and that the facility should not have filed the
corresponding EPCRA Section 313 reports.

e A facility submitted a Form R for phosphoric acid in every reporting year since
1987. In RY 1996, however, the facility noted that usage of phosphoric acid was
below the corresponding thresholds. Fearing that not submitting a Form R for a
chemical that was previously reported might somehow trigger an audit or
enforcement response, the facility reported for phosphoric acid anyway.

As noted previously, Section 4.4 lists several recommendations to help facilities avoid
making similar errors in future reporting years when determining which chemicals exceed

thresholds.
4.3.3 Chemical Activity Classification

Because appropriate TRI reporting thresholds (e.g., 10,000 or 25,000 pounds) depend on
how facilities use EPCRA Section 313 chemicals, it is important that facilities correctly classify
chemical activities as either “manufacture,” “procéss,” or “otherwise use.” Table 4-5 indicates
that facilities in SIC Code 37 incorrectly submitted EPCRA Section 313 reports for three
chemicals that exceeded thresholds as a result of misclassifying the chemical activities. To

“evaluate how accurately facilities classify chemicals, site surveyors documented activities for all
EPCRA Section 313 chemicals based on information provided by facility contacts and on
observations made during facility tours. Figure 4-3, which compares chemical activity
classifications made by fécilities to those made by site surveyors for RY 1996, suggests that the
site surveyors generally agreed with the chemical activity classifications that facilities indicated
on their EPCRA Section 313 reports. Site surveyors did not notice consistent reasons why

facilities misclassified chemical usage.
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4.3.4 Impact of Not Calculating Thresholds

An important factor to consider in the accuracy of threshold determinations is whether
facilities actually calculated threshold levels for EPCRA Section 313 chemicals or whether they
just assumed that thresholds were or were not exceeded. At each facility visited, site surveyors
used feedback from facility contacts and data in supporting documentation to determine which
method was adopted to make threshold determinations. For EPCRA Section 313 chemicals
found to exceed reporting thresholds, Table 4-6 summarizes the frequency with which facilities
in the selected industries actually calculated annual usages. Not surprisingly, facilities in the
industries that calculated thresholds least often (SIC Code 33 and SIC Code 36) made more
errors when determining thresholds than facilities in the industry that calculated thresholds more
frequently (SIC Code 37). This observation, which is consistent With‘ﬁndings from site visits for
reporting year 1994 and 1995', suggests that errors in threshold determinations may be
significantly reduced if facilities actually calculate annual usages for EPCRA Section 313
chemicals, as opposed to assuming that chemicals are below or above reporting thresholds.

Section 4.4 further discusses this issue.

4.3.5 Other Factors Correlating with the Frequency of Incorrect Threshold
Determinations

As noted on the Survey Instrument (see Appendix A), site silrveyors collected additional
data from facilities on factors that are suspected to affect the quality of TRI reporting. These
additional data include, but are not limited to, the amount of time facilities spend to prepare
EPCRA Section 313 reports, the frequency with which facilities call the EPCRA hotline, and the
title or position of the persons who completed a facility’s EPCRA Section 313 reports.
Comparing the frequency of making incorrect threshold determinations with these additional data

revealed two interesting trends:
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Table 4-6

Frequency with Which Facilities Calculated Threshol«isj for EPCRA
Section 313 Chemicals, by SIC Code |

ﬂ Percent of Chemicals Reviewed by Site Surveyors for Which Facilities
SIC Code Calculated Thresholds
33 58.6%
36 81.3%
37 93.7%

Note: Data based on (1) chemicals that facilities submitted Form Rs or Form As and (2) chemicals that were “incorrectly not reported” (see
Section 4.2 for definition).

. Industries in which “facility environmental staff” prepared EPCRA Section 313
reports tended to make the least amount of incorrect threshold determinations.
More specifically, 68% of facilities in SIC Code 37 had “facility environmental
staff” prepare EPCRA Section 313 reports, compared to 57 percent of facilities in
SIC Code 36 and just 33% of facilities in SIC Code 33. (See Section 7 for further
information on these distributions.)

. Industries in which the EPCRA Section 313 report preparers call the EPCRA
hotline most frequently were found to make the least number of incorrect
threshold determinations. More specifically, 68% of the facilities visited in SIC
Code 37 called the EPCRA hotline, while 57% of the facilities visited in SIC
Code 36 and only 48% of facilities visited in SIC Code 33 called the EPCRA
hotline. (Again, see Section 7 for further information on these distributions.)

Although the previous associations between the type of staff*compleﬁng EPCRA Section

313 reports and the frequency with which staff-consult the EPCRA hotline éppear to correlate
with the accuracy of threshold determinations, further study is needed to determme whether this

trend is statlstlcally significant and applicable to other industries.
4.4  Lessons Learned

In summary, site surveyors found that facilities in the transportation equipment industry
(SIC Code 37) determined thresholds more accurately than facilities in the pnmary metals and
electronic equlpment industries (SIC Codes 33 and 36). Although many factors likely contribute
to this trend, the sprvey results suggest that facilities that calculate thresholds for EPCRA Section
313 chemicals make fewer incorrect threshold determinations than facilities; that assume

thresholds are exceeded.
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Overall, facilities correctly calculated thresholds for 95% of the EPCRA Section 313
chemicals used at the selected industries. However, the frequency of incorrect threshold
determinations suggests that the TRI database might not account for a significant quantity of
chemicals used at reportable levels. More specifically, the site survey results suggest that for RY

1996, facilities correctly reported for 88% of the chemicals that actually exceeded thresholds.
Although the nature and extent of threshold determinations varies from one industry to

the next, some general lessons can be learned from the mistakes identified by the site surveyors.

Section 8 further discusses this issue.
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5.0 SOURCES AND TYPES OF RELEASE AND OTHER WASTE MANAGEMENT
ACTIVITIES

This section provides an overview of the sources of oﬁ-site releases and both on-site and
off-site waste management activities. It also discusses corresponding release and other waste
management activity types as they pertain to the RY 1996 Form R. Errors and oversights in
identifying potential sources of chemical usage can result in significant errors when estimating
the quantity released and otherwise managed as waste. Similarly, misidentifying the type of
release or other waste management activity can result in data being misclassified in the TRI
database. This section analyzes the frequency and types of errors facilities have made in
identifying the sources and types of release and other waste management activities. The analysis
can help identify the reasons for certain systematic errors made by the regulated community, in
general, and by the specific industries visited, in particular. Once the reasons are identified, EPA
can take appropriate action to help facilities reduce the frequency of errors, énd thereby increase

the accuracy of the estimates.

This section considers the following topics when evaluating how release and other waste

management estimates affect the quality of TRI data:

. Distribution of release and other waste management activity sources and release
and other waste management activity types within each SIC Code (Section 5.1);

. Incorrectly reported release and other waste management activity types (Section
5.2);

. Overlooked release and other wasfe management activities (Section 5.3);

. Calculation methodologies (Section 5.4); and

. On-site waste management activities (Section 5.5).

Trends and corresponding qualitative discussions regarding observations made during the
site visits are presented as applicable, and issues that are specific to individual industries or unit
operations are discussed whenever possible. The information combined with the quantitative
data presented in Section 6 will help determine the primary sources of error in data entered in the
TRI database.
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For the purposes of this report, “sources” mean the streams or unit operations that
generate the potential release or other waste management activity (such as iprocess vents,
container residue, or spills) and “types” mean the ultimate disposition of the release or other
waste managément activity corresponding to elements in Sections 5 through 7 of the RY 1996
Form R (such as releases to fugitive air, releases to stack air, discharges to a publicly owned
treatment works (POTW), releases to land, and transfers to off-site disposail). In most cases, this
section presents data both in a tabular form for quantitative analyéis and in} a graphical format for
qualitative trend analyses. Data are presented for RY 1996 for each of the three major SIC
Codes visited (33, 36, and 37). A trend analysis between these SIC Codeé has been conducted
and a general comparison to the findings from previous survey efforts is mjade when applicable
(see 1994 and 1995 Toxic Chemical Release Inventory Data Quality Repo;j*t, EPA 745-R-98-002,
for details on results of surveys in SIC Codes 25, 26, 281, 285, 286, and 36).

|
5.1 Observed Release and Other Waste Management Activities |

Table 5-1 presents the distribution of sources and the correspondiné types of release or
other waste management activity that was observed during the site visits fdr SIC Codes 33, 36,
and 37. One facility may have multiple sources for a given type. Theréfor:e, a “total” row is
included to show the percent of facilities that had at least one source for thé given type. Note
that, for on-site energy recovery, on-site treatment, and on-site recycling, ciata were not available
for distribution from specific sources. Figure 5-1a presents the “totals” by‘i type of release and
other waste management activity and Figures 5-1b through 5-1g present thé data graphically by
source for each release type and management activity. No transfers to und;erground injection

were reported or observed; therefore, no corresponding figure is presented:

Site surveyors identified fugitive air releases at most facilities in thjese SIC Codes (59%
to 74%). However, the percent of facilities with fugitive air releases was lgass than the percent
observed in site visits conducted in RY's 1994 and 1995, when nearly all f%cilities had fugitive air
releases. (Releases of 67% in SIC Code 30 and 80% to 100% in $IC Code% 286, 26, 25, 281, and

285.) A lower percentage was expected for the RY 1996 study, because fewer volatile organic

chemicals and significantly more inorganic chemicals are processed and used in SIC Codes 33,
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Figure 5-1b. Distribution of Sources for Fugitive Releases
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Data for this figure can be found on Table 5-1.
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Figure 5-1d. Distribution of Sources for Surface Water Discharges (RY 1996)
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Figure 5-1g. Distribution of Sources from Off-Site Transfers for Release and Other Waste Management Activities
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36, and 37 than in the previously studied SIC Codes. A similar trehd is seen when comparing

stack air releases.

Site surveyors observed at least one type of off-site transfer for release and other waste

' management activities at nearly all facilities (78%, 86%, and 100% in SIC Codes 33, 36, and 37,
respectively). In RYs 1994 and 1995, site surveyors observed a significantly smaller percent of
facilities with off-site transfers for release and other waste managément activities (90% in SIC
Code 25 and 55% to 70% for all other SIC Codes). The number of off-site transfers for release
and other waste management activities increased for the RY 1996 study, because facilities in SIC
- Codes 33, 36, and 37 generally collect a large quantity of “scrap” or “unusable” material

containing metals and send it off site for waste management activities.

Many facilities also discharged EPCRA Section 313 chemicals to water, both indirectlyt
discharged to a POTW and directly discharged to surféCe water. The percent of discharges to
water is slightly higher than that observed durihg site visits to facilitiés in RY 1994 and RY
1995. Underground injection was never‘observed during site visits to facilities, in contrast to

what was seen in RY 1994 and RY 1995.
5.2 Incorrectly Reported Release and Other thte Management Activity Types

This section presents the release and other waste management activity types that facilities
misclassified and overlooked. An analysis of these results can help identify the sections of the
RY 1996 Form R that cause confusion for the regulated commupity. A comparison with site
surveys conducted in individual SIC Codes can help identify areés of confusion that are specific
to various industries. These data alone cannot be used to quanfitéﬁvely ‘as‘séss the accuracy of
data in the TRI database because the magnitude of errors in estimates is not considered. Section
6 presents a detailed quantitative analysis. Table 5-2 and Figure 5-2 presents the percent of

misclassified or overlooked release and other waste management activities.
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A comparison of the release and other waste management activities reported by facilities
with those identified by site surveyors showed that a large number of facilities reported the
wrong release or other waste management activity type. This section discusses those types that

were incorrectly reported and presents a qualitative discussion regarding the corresponding error.
5.2.1 Air Releases

A small number of facilities misclassified air emissions or overlool%ed them entirely.
Although facilities often had difficulty in quantifying their releases, most recognized they existed
and made attempts to calculate release estimates from most sources. The facilities” most
common source of error was their failure to identify fugitive emissions of metals or metal
compounds when processes were conducted at extremely high temperamreé. Facilities also
commonly failed to report EPCRA Section 313 chemicals in particulate matter that escaped from
baghouses or other dust collection systems. The number of facilities in SI(E Codes 33, 36, and 37
that misclassiﬁed or overlooked air emissions is lower thap that observed 1n RYs 1994 and 1995.
A primary reason is that many facilities visited in RY's 1994 and 1995 misclassified releases to
general room air. Facilities in SIC Codes 33, 36, and 37 were likely to have process air releases
to large, open areas rather than in an enclosed room. Therefore, the potential for this mistake did
not occur. Another common error in RYs 1994 and 1995 was overlookingj stack releases from

storage tanks. Héwever, this error was not détected in facilities in SIC Codes 33, 36, and 37 as
|

|
|
5.2.2 Off-Site Transfers for Recycling and Disposal, and On-Site Recycling

these fapilitiés were less likely to have storage tanks.

Ma.ny facilities in RY 1996 misclassified or overlooked off-site trafjlsfers for release and
other waste inanagement activities. In particular, transfers off-site for dispgsal and off-site

transfers for recycling were often misreported, in addition to on-site recycling.

A primary reason for misclassified release and other waste management activities is
confusion over “direct reuse” (which is not reportable) and “recycling” (wﬁich is reportable).
For example, facilities often reported large quantities of off-specification p;roducts containing

metals that were directly reused in secondary smelting operations (without further waste
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management) as sent off-site for recycling. Other facilities reported scrap, slag, and dust even
though it was directly reused in the production of asphalt as either off-site or on-site recycling.
Similarly, facilities misclassified on-site recycling when various process streams were directly

reused.

A frequently observed error for transfers off-site for disposal was overlooking large .
quantities of EPCRA Section 313 chemicals (typically metals) that were present in dust collected
in baghouses, electrostatic precipitators, and rotoclones.. This dust is often disposed to landfills.
Finally, some facilities reported transfers off-site for recycling without knowledge of how the
waste was actually handled. In these instances, most facility contacts could not provide a basis

for claiming recycling and indicated that the material may actually be disposed.

Many of these facilities recognized that they may have been misreporting and expressed a
desire for clarification on the reuse/recycling issue in general and its applicability, specifically to
typical operations in SIC Codes 33, 36, 37. A comparison to previous data shows that many
facilities in RY's 1994 and 1995 also frequently misclassified off-site transfers for release and
other waste management activities. However, those facilities did not typically have “recycling”

vs. “direct reuse” concerns.
5.2.3 On-Site Treatment and Land Disposal-

On-site treatment and on-site land disposal were overlooked at a large‘ number of
facilities (not misclassified), in particular in the prirriary metals industry (SIC Code 33). Most.
facilities failed to consider the removal of dust from an air stream as “treatment or removal”
when it applies to metals and metal compounds. Some facilities felt that because the metal was
not destroyed, it should not be reported in Section 7A as being treated. /[The 1996 TRI
instructions say that the waste treatment efficiency reported must represent physical removal of
the parent metal from the waste stream, p.4 lj Other facilities entirely overlooked the dust being
treated and its subsequent disposal to land. This situation was observed more frequently in
facilities that employed large dust collection systems and when metals were present in the

Process.
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5.2.4 Water Discharges

Discharges containing EPCRA Section 313 chemicals from facilities in SIC Codes 33,

36, and 37 to POTWs and receiving streams were less prevalent than observed at site visits for

RYs 1994 and 1995. However, there were some instances where discharges were overlooked.

5.3 Overlooked Release and Other Waste Management Activities

Section 5.2 discussed the release and other waste management activity types that were
either misclassified or overlooked. This section identifies the pfocess or unjit operation sources
that were overlooked. An analysis of this information may be used to identify specific unit
operations or processes that are problematic for EPCRA Section 313 reporting Additional
guidance and a focussed effort to analyze the fate of EPCRA Section 313 chemlcals from these
sources will increase the accuracy of data in the TRI database Again, these data do not reﬂect a
quantitative measurement of the estimates associated with release and other waste management
activities, but a quantitative analysis of the estimates is presented in Sectiori 6.

In geaeral,ﬂ fewer facilities in SIC Codes 33, 36, and 37 completely everlooked release
and other waste management activity sources compared to those visited in RY's 1994 and 1995

(although the magnitude of the associated errors may be greater).

As shown on Table 5-3 and Figure 5-3, several facilities oVerlooked?‘some sources of
release and other waste management activities entirely. In some cases, the feSult was an
underestimation of the overall quantity of the toxic chemical managed as waste by the facility.
However, in cases where a mass balance was used as the method to determiﬁe the quantity of the
toxic chemical managed as waste, the facility may have included the quantigy that was
overlooked in another source. For example, a facility may have overlooked a 1% stack air
release from a dust collection system that is 99% efficient. However, after conducting a material
balance and analyzing the total throughput, the facility may have assumed this quantity was
released from process areas as fugitive emissions. In this case, the stack release to air would

have been under reported, while the fugitive air emissions would have been over reported.
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Data for this figure can be found in Table 5-3.

Figure 5-3. Misclassified and Overlooked Sources of Release and Other Waste Management Activities




This error was observed on a site-specific basis, typically when a mass balance was
used for facility-wide estimates. Many facilities overlooked sources entirely and did not account
for the associated EPCRA Section 313 chemicals when reporting for any types of release and
other waste management activities on the Form R. The sources most often overlooked were
container residue (typically as liquid residue in “empty” drums), stack emissions of particulate
matter, transfers and disposal of collected particulate matter, and transfers or management of off-

specification product.
5.3.1 Container Residue

In RY 1996, the largest source of overlooked release and other waste management
activities (considering frequency, not overall quantity) was from container residue, as was the
case in RYé 1994 and 1995; however, both the frequency and magnitude were considerably less
in SIC Codes 33, 36, and 37. A main reason for the decrease in errors is that fewer facilities in
these SIC Codes purchase or use drums of organic liquids; which decreases the opportunity to
overlook container residue. Although the EPCRA Section 313 instructions specify that container
residue should be considered as a release or other waste management quantity, facilities assumed
that all used drums, totes, or small containers were completely empty and the subsequent transfer
of the empty containers off site for disposal (disposal on site was rarely observed in SIC Codes
33, 36, and 37) did not result in any release or other wasie management activities of EPCRA
Section 313 chemicals. Many facilities did not consider the potential for reportable quantities of
residual chemicals in these containers. Other facilities considered this potential release or other
waste management quantity but felt it was negligible (and did not report it) if drums were

shipped as “empty”, as defined by federal and/or state shipping regulations.

In practice, liquids are often removed from drums by gravity draining or by pumping.
Neither of these methods removes all material from the drum and an appreciable quantity may
remain. Hazardous Materials Transportation Act (HMTA), Hazardous Materials Transportation
Uniform Safety Act (HMTUSA), and Resource Conservation Recovery Act (RCRA) regulations
require special handling precautions when transporting drums containing hazardous materials
(drums are often defined as “RCRA empty” for shipping purposes if they contain less than one
inch of a liquid substance). Therefore, facilities often remove the materials in the containers to

levels which are below state or federal regulations, but they do not completely empty them. It
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should be noted that some facilities (less than was observed in RY's 1994 and 1995) sent
hundreds of “empty” drums off-site that potentially contained some residual EPCRA Section 313
chemical. This transfer results in a significant quantity released or otherwise managed as waste

that was overlooked.

|

Some facilities also overlooked release and other waste managerhent quantities due to
residual powdered EPCRA Section 313 chemicals in empty bags. ThlS quantlty was
significantly less than observed in prev10us reportlng years, pnmarlly because pigments in the
form of solids are commonly used in painting operations (SIC Code 285, RY94) while polymer
beads were the only solid material that result in container re51due observed at more than one 51te
in SIC Codes 33, 36, and 37 Note that most facilities that add powdered metal alloys to molten
processes do so by dumpmg the alloy, including its container, to the kettle. Therefore in this
instance there is no container residue.

Most of the liquid release and other waste management quantities from overlooked
container residue should have been reported as off-site transfers for d1sposal However, some
should have been reported to off-site recycling, off-site treatment, or off-s1te energy recovery.
Other overlooked 11qu1d discharges should have been reported as d1scharged to either POTWs or
to surface water streams because the drums were rinsed on site and the nnsewater was collected
and sent to the local POTW or recelvmg stream. Most overlooked solid releases from bag
residue should have been reported as being disposed to on-site landfills or to‘ off=site disposal.

o

5.3.2 Process Areas and Discharge Streams

The next most overlooked sources were volatilization from process areas and process
discharge streams. Many facilities in the primary metals industry (SIC Code 33) overlooked
significant quantities of metals that uolatilize during smelting and foundry operations'. Metals
and metal compounds often volatilize or become entrained as fumes or dust during these
operations. The concentration of these metals in the air stream is often srrrali (in the parts per
million range); however, the throughput is so high that a 51gn1ﬁcant quantlty may be overlooked.
Facilities often falled to apply metals with the “fume or dust” quahﬁer to the manufacturmg

|
threshold. Similar overs1ghts were observed, although less ﬁ'equently, in SIC Codes 36 and 37.




Overlooking EPCRA Section 313 chemicals in air streams also resulted in
underestimating or overlooking the quantity from other sources, such as dust that is ultimately
released or disposed in stormwater, -other process discharge streams, and waste treatment

discharge streams.
5.3.3 Other Treatment Areas

Facilities rarely overlooked Volatilizaﬁon from trcafmeht areas, most likely because
most treatment chemicals-are either non-volatile or are completely. destroyed during the treatment
process. This observation is consistent with RYs 1994 and 1995 s:urveys., Similarly, release and
other waste management quantities from storage tank losses; releases from process vents, pumps,

valves, and flanges; and housekeeping wastes were rarely overlooked.
5.34 Combustion

Site surveyors did not identify any overlooked relcése or other waste management
activities from combustion by-products at facilities in SIC Codes 33,.36, or 37. In contrast to the
facilities visited for RYs 1994 and 1995 survey programs, very few of the facilities visited for the

RY 1996 survey used on-site boilérs, industrial furnaces, or incinerators.
5.4 Calculation Methodologies

EPA requires facilities to designafe one of four calculation methodology categories
used for each release or other waste rhanagement activity estimate (monitoring data, mass
balances, emission facfors, and engineering judgment or calculations). Table 5-4 presents the
distribution of calculation methodologies that were used to determine estimates for each release
or other waste management activity type. An analysis of the methodologies used and how
frequently facilities used the best available methodology provides insight on the accuracy of

some estimates and on the reason for some errors.

It was observed during the review of facility notes that facilities often used multiple
methods or reported a method that was inconsistent with the method actually used. Therefore,

the data reported in Table 5-4 represents the site surveyor’s opinion as to the primary method
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actually used by the facility, not necessarily the method reported on the facidity’s Form R (and
entered in the TRI database). Using the surveyor’s opinion allows for a better analysis of data
accuracy when compared to the actual methods used. Additionally, a signiﬁcant number of
facilities used hazardous waste manifests to calculate estimates of off-site tfansfers. Site
surveyors noted these occurrences, when applicable. Their frequency of usc is presented along
with the four EPA-accepted methods. It should be noted that few or no rele:ase or other waste
management activity quantities were reported for several release or other waste management

activity types. In these circumstances the table shows zero percent.

54.1 Air Releases

For RY 1996, nearly all facilities reported at least one fugitive release. Asin RYs

1994 and 1995, site surveyors observed that fugitive releases were typically: the most difficult for
facilities to estimate. Engineering calculations were the predominant method used by most
facilities. Site surveyors observed that many facilities actually used one or more of the methods
to estimate fugmve emissions, and then applied engineering Judgment to total the emlssmns from
all sources. They used engineering judgment for partitioning releases between stack and fug1t1ve
if monitoring data were not available. Mass balances, monitoring data and emission factors are

presented in Table 5-4 only when they were the predominant method used.

It was uncommon for facilities to have access to monitoring data: for fugitive releases.
However, facilities did use it when available (typically in the forn1 of periodic leak tests). Only
a few facilities used emission factors, a contrast to survey results from RYs 1994 and 1995 when
several facilities used emission factors. Many facility contacts inquired whe“ther emission factors
that were relevant to their processes existed (for fugitive or stack emlss1ons) They were not
aware of EPA—pubhshed factors or any relevant trade association factors and very few had
conducted testing to develop facility-specific emission factors. The type of emission factors

used and a subsequent discussion is presented below.
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Due to a lack of monitoring data and relevant emission factors, facilities used mass
balances to determine fugitive releases from at least one process line or unit operation when a
material balance around the entire facility resulted in a chemical quantity that was unaccourited

for.

Most facrhtles also reported a stack release Although fac111t1es had difficulty in
estimatlng these releases they typlcally indicated less difficulty in 1dent1fy1ng and quantlfymg
these releases than observed with fugltlves. Engineering calculations and mass balances were the
most often used methods. However, surveyors also observed the use of emission factors and
monitoring data (actual releases from stack tests) As with fugitive emissions, few facilities were
aware of publlshed emission factors that applied to the1r processes. However, some had
conducted stack testmg and used the appropnate momtormg data to develop s1te-specrﬁc factors

accordingly.
542  Water Discharges

Many facilities reported discharges to POTWs and/or surface water. Using
monitoring data was the primary meéthod to calculate POTW and surface water discharges.
Typically, d1scharges Were momtored for comphance with vanous local state, or other federal
regulations resultmg in an accurate estlmate If momtonng data were not available facrlltles
typlcally used a mass balance around processes 1nvolv1ng contact water to determme the quantlty
of EPCRA Section 313 chemical that could not be accounted for. Then engineering judgment
(usually based on knowledge of chemlcal Volatihty a.nd solubility) was used to estimate a ‘
partition factor between releases of the unaccounted quantlty that would be lost to fugitive air

versus the quantity d1scharged to water.
5.4.3 Off-Site Transfers for Release and Other Waste Management Activities

Table 5—4 shows that most facilities used monitoring data and/or hazardous waste
manifests to estimate off-site transfers for release or other waste management. Monitoring data
came from two main sources: (1) periodic facility sampling of the process waste streams that
were collected prior to shipment, and (2) sampling conducted by the receiving facility.

Documentation for this data was typically more prevalent and more complete than methods used
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to estimate release and other waste management activities to most other sources. However, in
contrast to data observed in RY's 1994 and 1995, test data often provided orlxly the concentration
of EPCRA Section 313 chemicals. Facilities often made mistakes in calcuiating the throughput
of material sent off site. Also, many sources were overlooked and some trensfers were reported
when they were actually directly reused (and not reportable). Therefore, the accuracy of the

overall off-site transfer estimates is questionable.
54.4 Correct Methodology Usage

Figure 5-5 presents the frequency with which the site surveyors felt the method used
By the facility would result in the most accurate estimate, based on information and data
available to the surveyor at the time of the site visit. It does not present the‘frequency that the
facilities correctly calculated the quantity of release or other waste management activity. This

figure shows concurrence with the selected method in most cases.

As observed during surveys from RYs 1994 and 1995, it should be noted that during
many visits the surveyor identified another, more accurate method that could have been used to
estimate release a.nd other waste management quantities, if a partlcular vanable had been tracked
for RY 1996. In many cases, the facility contact indicated that it would have been fairly easy for
the facility to implement the suggestion and that they planned to take the surveyors advice for
subsequent years. However, it was not always possible to recreate the requlred variable.
Another hmltatlon to this analysis is the fact that surveyors often 1dent1ﬁed a more accurate
method that could be used based on data the facility claimed to have, but 'the facilities were

unable to gather the information immediately for use by the site surveyor.
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Table 5-5

Frequency the Best Methodology was Used by Facilities to Estimate
Release and Otherwise Waste Managed Quantities

SIC Code Frequency ,
33 85.9% , |

36 99.3%

||
37 ‘ 87.7% “

5.4.5 Emission Factors

Chemical-specific emission factors were sometimes used to estimate fugitive and
stack releases. EPA instructed site surveyors to determine the type of chemical-specific emission
factors used, when applicable. The potential types were designated as facility-derived, EPA-
approved or published, trade association—dérived, and other. Table 5-6 presents the percentage of

use for each type of chemical-specific emission factor. = -

These factors were typically employed to estimate fugitive releases of volatile
chemicals from process areas or piping (leaks from pumps, valves, flanges, etc.) or to estimate -
stack releases from storage tanks and stack releases from gasses generated by unit operations that
were channeled through air pollution control devices (typically baghouses). Non-chemical-. -
specific factors in trade association guidance or derived by the facility were treated as

engineering calculations.
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Table 5-6 }
Types of Emission Factors Used for Fugitive and Staek:Air Releases

Percent (by repqrt)

Release Type Release Source SIC Code33 | SIC Code 36 | SIC Code 37

| Fugitive Facility derived _ 83.3% 100.0% 25.0%

EPA derived 0.0% 0.0% 25.0%

Trade Association derived : 16.7% 0.0% 25.0%

Other 0.0% - 0.0% 25.0%

Facility derived 100.0% 100.0% 75.0%

EPA derived 0.0% 0.0% 0.0%

Trade association derived 0.0% 0.0% 25.0%

Other 0.0% 0.0% 0.0%

On-Site Recycling, Treatment, and Energy Recovery

With the exceptlon of gases routed through dust collection systems the RY 1996
survey finds that EPCRA Section 313 chemicals were rarely managed on s1te (recycling,
treatment, or energy recovery). Table 5-2 and Figure 5-2 show that some facﬂltles incorrectly
identified these waste management activities. Additionally, EPA recogmzed the potentlal
confusion in reportmg requirements for on-site treatment in Section 7A and Section 8.6 of the
EPCRA Sectlon 313 report. Therefore, site surveyors specifically determmed whether the
quantltles reported were sent to treatment versus actually treated. Facilities typlcally correctly
identified on-s1te treatment activities when they existed (with the exception of significant
confusion regardmg whether to report dust collection systems, partlcularly for metals entrained

in the dust). Only a few facilities incorrectly reported, as shown in Table 5 -‘7.




Table 5-7

Facilities Incorrectly Reporting the Quantity Sent to
Treatment Rather than Actually Treated

S USICCode

33
36 , 14.3% "
37 - 5.3% i

It should be noted that the quantitative values presented in Figure 5-2 and Table 5-2 regarding on
- and off-site recycling may not be accurate because most facilities were confused by the definition
" of “recycling”. EPA recognized that this potential might exist and instructed site surveyors only
to analyze release and other waste management activities to recycling activities if the facility.
reported them. Therefore, site surveyors only recorded on-site recycling as incorrect if such

activities were claimed but did not exist.

Site surveyors discussed on-site management issﬁes and acquired feedback from
facility contacts. The primary concern raised was that definitions of the terms “recycling”,
“direct reuse”, and “waste management” are generally unclear. Additionally, facilities felt that
these terms were particularly confusing when applied to large quantities of off-specification
material that was “recycled”, either on site or off site. Tens of thousands of pounds of metals

could be involved in these processes.

Facilities also expressed confusion about how to report on-site treatment of metals or
metal compounds. Many realized that metals canhot be treated for destruction; however, they
can be removed from a process waste stream. Facilities questioned whether tﬁis removal should
be considered “treatment” in Section 7A, and whether the removal efficiency (opposed to the
destruction efficiency) should be reported. [Facilities should report the removal efficiency of

metals in the waste stream.]
Very few facilities were confused or concerned regarding when to report EPCRA

Sections 313 chemicals sent to treatment versus those chemicals sent to energy recovery, perhaps

because relatively few EPCRA Section 313 chemicals in these SIC Codes were incinerated.
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‘ |
On-site recycling was rarely claimed at these facilities. Typlcally recycle streams

included off-specification product, process solvents, or waste dust collected ina baghouse
Tables 5-8 and 5-9 summarize data that were collected for on-site recyclmg that was observed
during site visits. Table 5-9 presents the frequency that each EPCRA Sectlon 313 chemical or

chemical category was recycled, as reported by these facilities.

Table 5-8
Observed On-Site Recycling Activities

T % Of Facilities - 1
Reporting | Type of Recycling Claimed " Description vof Recyclihg Stream SIC Code
1 Other By-product 33
2 Other Polymer remelt or “reshred” 33
1 Metals Recovery, Electrolytic, and | Spent metal plating bath 36
Ton Exchange ' ,
1 Other (Process Discharge Stream) | Product grinding-back to process stream 37
1 Spent Process Solvent Solvents/organics recovery batch still 37

Table 5-9

-Chemicals For Which On-Site Recycling Was Clajimed
(SIC Codes 33, 36, and 37 Combined)

EPCRA Section 313 Chemical or Chemi_;l—(;:e;ory 1 Number of Facilities Reporting
:‘ Copper or copper compounds 2
] Lead compounds ‘ 2
Antimony compounds 1
Hydrogen fluoride 1
| Methyl ethyl ketone) )
Phenol 1
Toluene 1
§ Xylene (mixed isomers) 1
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6.0 RELEASE AND OTHER WASTE MANAGEMENT ACTIVITIES

| Release and other waste management estimates are the most highly scrutinized and
publicized data in the TRI program. Thus, comparing the facility estimates to the surveyor
estimates gives an indication of how accurately the facilities in the three SIC Codes have |
reported. This section discusses release and other waste management estimates made by
facilities and site surveyors. Major differences in release and other waste management estimates
between the facilities and site surveyors are noted, and the reasons for the differences are

explained. The following topics are discussed in each subsection:

¢ On-site release and other waste management estlmates as reported in Sectlon 5 of
the Form R (Section 6.1)

e Off-site transfers for release and other waste management quantltles as reported
in Section 6 of the Form R (Sectlon 6. 2)

¢ On-site release and other waste ma.nagement act1v1t1es as reported in Sectlon 7 of :
the Form R (Section 6.3) '

» Production ratio/activity index (Section 6.4)

* Source reduction (Section 6.5)

A discussion of the methodology used by the site surveyors to géither the data necessary to
estimate the release and other waste management quantltles is contalned in Section 2 A
discussion of the specific techniques used by the facilities and by the site surveyors when

estimating release and other waste management quantities is presented in Section 5.

Facilities are required to report estimates of release and other waste management by
chemical for each release and other waste management activity type. On-site release and other
waste management activities (as reported in Section 5 and Section 8.1 of the Form R) must be

apportioned among the following five categories:

— Fugitive or non-point air emissions;

— Stack or point air emissions;

— Discharges to receiving streams or water bodies;
— Underground injection on site; or

— Releases to land on site.
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Off-site transfers for release and other waste management activities (as renorted in Section 6 and
Sections 8.3, 8.5, and 8.7 of the Form R) are categorized according to how the waste is managed:

— Discharges to POTWs;

— Off-site transfer for disposal;

— Off-site transfer for treatment;

— Off-site transfer for recycling; and
— Off-site transfer for energy recovery.

Facilities also report on their on-site waste management activities in Sections 7, 8.2, 8.4, and 8.6

of the Form R according to these type categories:

- — On-site treatment;
— On-site recycling; and
— On-site energy recovery.

6.1 Estlmates of On-Site Release and Other Waste Management Quantltles as
" Reported in Section 5 of the Form R

Section 6.1.1 compares the estimates of on-sité release and other waste management
quantities between the facilities and surveyors Sectlon 6. 1 2 compares the scaled up facility

estimates to the TRI database.
6.1.1 Comparison of the Facility Estimates to the Surveyor Estimates
|

To assess the accuracy of the estimates repotted by the facilitiee, the facility estimates
for each medium were compared to those calculated by the site surveyors. F irst, the chemical-
specific estimates were summed at the facility level for each release and transfer medium. Next,
the estimates were totaled by type for facilities in the SIC Codes 33, 36, and 37. These totals for
each of the SIC Codes were compared to evaluate overall accuracy w1th1n and among the
industries. Because the chemical-specific estimates are combined by type the accuracy of site-

specific estimates for each chemical at each facility is not evaluated in this dreport. Such

information was provided to the facility at the time of the site visit.




Tables 6-1a through 6-1c show the percent difference between the facility estimates
and the site surveyor estimates for each release and transfer medium in Section 5 of the Form R

for SIC Codes 33, 36, and 37. The percent difference is calculated as:

Percent Difference = (Fa - SS)/(SS) x 100

where: Fa = Facility Estimate
SS = Site Surveyor Estimate

The site surveyor estimates were used as the basis for comparison as they are a more accurate
representation of “true value” than the facility estimates. Negative percent difference values
indicate that, overall, the facilities surveyed underestimated the release or other waste
management activity, while positive values indicate an overestimate. These differences are
depicted graphically in Figures 6-1a through 6-1c. Note that none of the surveyed facilities had

transfers to underground injection.

Figures 6-2a through 6-2c illustrate the percentage of facility estimates which were
greater than, equal to within 5%, or less than the surveyor estimates for SIC Codes 33, 36, and
37, respectively. The number of facilities with each type is given in parentheses below each '

release and other waste management activity type.

For the primary metals industry, SIC Code 33, 27 facilities were surveyed and

estimates for 74 EPCRA Section 313 chemicals were reviewed. Comparing the facility estimates
to the site surveyor estimates (Table 6-1a), the largest discrepancies in total pounds are for on
site land disposal (480%). For on-site land disposal, the large difference can be attributed to one
facility. This facility completed the wrong column on the Form R and should have reported the
chemical as sent off-site for disposal. The closest agreefnent is for discharges to receiving
streams or other bodies of water at 0.5% (based on five facilities). The total percent difference

for all on-site release and other waste management activities in this SIC Code is 0.22%.




In the electronic and other electrical equipment industry, SIC Code 36, a total of 14

facilities were surveyed. Site surveyors reviewed and estimated release andf other waste

management activities for 48 EPCRA Section 313 reports. The rangé of thé percent differences
in the estimates in SIC Code 33, is 1.5 to 53.1% (see Table 6-1b). The totai percent difference

for all on-site release and other waste management activities in the SIC Codé is -24.5%.

A total of 19 facilities were surveyed in the tfansportation equipment industry, SIC
Code 37, and 64 EPCRA Section 313 reports reviewed. Total estimates for ﬂeach type by facility
are within 10% of the site surveyor estimates, with the exception of on-site land disposal which
differed by 212% (see Table 6-1c). Note, however, that total releases of ﬂns type were only 255

pounds at the fa0111t1es visited.

Quantltles as Reported in Sectlon S of the Form R?

Table 6-1a
Summary of SIC Code 33 On-Site Release and Other Waste Management

Type®

Release and Other Waste
Management Quantities
Reported by the Facilities
(million pounds)

Release and Other Waste
Management Quantities
Estimated by the
Surveyors
(million pounds)

Percent Difference

Fugitive air

0.112

0.121

-1.75%

Stack air

0.784

0.797

-1.63%

Receiving stream

4.55E-03

4.53E-03

0.541%

Land on site

0.029

0.005

480%

ﬁ Total

0.930

0.928

0.22%

“Number of facilities = 27; number of EPCRA Section 313 reports represented = 74.

o underground injection was reported.
“Percent Difference = (Fa - SSY(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers. _




- Table 6-1b

Summary of SIC Code 36 On-Site Release and Other Waste Management
Quantities as Reported in Section 5 of the Form R*

o :Release and Other

 Percent Difference”

“ Fugitive air 0.022 22.9%
" Stack air 0.074 -39.4%
Receiving stream 6.36E-04 ‘ 6.26E-04 1.52%

Land on site 1.35E-03 8.80E-04 53.1%

Total 0.074 0.098 -24.5%

‘Number of facilities = 14; number of EPCRA Section 313 reports represented = 48.

o underground injection was reported. )
“Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers.

Table 6-1c¢

Summary of SIC Code 37 On-Site Release and Other Waste Management
Quantities as Reported in Sections 5 of the Form R*

Fugitive air 0.268 0.297 -9.96%
Stack air 1.08 111 2.78%
“ Receiving stream - 0.0 _ 0.0 0%
Land on site 7.96E-04 2.55E-04 212% -
n Total 135 141 -4.26% : H

“Number of facilities = 19; number of EPCRA Section 313 reports represented = 64.

o underground injection was reported.
“Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers.
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Table 6-2 summarizes the differences in on-site release and otheij‘ waste management
quantities for all three SIC Codes. The high percent differences for on-site disposal to land are

due to errors ‘ﬁ'omja few facilities, as explained above. The overall magm'tuhe of these errors is

small, and does not contribute significantly to the total release and other waste management

qhantities.

Table 6-2

Comparison of Differences Between Facility Estimates and
. Site Surveyor Estimates Across the SIC Codes
! I N . - X ! P i 1;
e
‘ | Percent Difference for | Percent Difference for | Percent Difference for
 Medium S SIC Code 33 SIC Code 36 SIC Code 37

Fugitive air , -1.75% 22.9% -9.96%
Stack air -1.63% -39.4% -2.78%

0.54% 1.52% 0.0%

212%

Receiving stream

Land on site 432% 53.1%

Total 0.22% -24.5% -4.26%

Note: Percent Difference = (Fa - SSY/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.




6.1.2 Comparison of the Facilities Surveyed to the National TRI Database

Estimates made by surveyed facilities were compared to natronal estlmates in the TRI
database to determine how closely the release and other waste management quant1t1es reported
by the surveyed population matched the national population. To make this comparison, the
estimates of the surveyed facilities were scaled-up to place them on the same basis as the national
estimates. The scale-up factor used is the ratio of the number of Form Rs reported by the
surveyed facilities to the number of Form Rs submitted to the TRI database by all the facrlities in
the SIC Codes visited. Only release and other waste management quantities from facilities with
15 or fewer Form Rs were included in the national estimates, since this was also a selection
criteria when 1dent1fy1ng facilities to visit (see discussion in Section 2) Tables 6-3a through 6-
3¢ show this comparison and the percent differences for SIC Codes 33 36 and 37, respectively.
A comparison of transfers to underground injection has not been made since none of the facilities

surveyed used underground injection systems. The percent difference is calculated as:

Percent Difference = (Fa - TRI)/(TRI) x 100

where: Fa = Scaled Facility Est1mate
TRI = Total Releases and Transfers Reported in. TRI database

The TRI database values have been used as the basis for compariéoh as these data are being used

nationwide.
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Table 6-3a

Comparison of Scaled On-Site Release and Other Waste Management
Quantities as Reported in Section 5 of the Form R for the Facilities Surveyed
to the TRI Database, SIC Code 33

Scaled Release and Other
Waste Management Total Reported
Quantities Reported by Nationwide (SIC Codes :
Surveyed Facilities 331, 332, 333, 334, 335) Percent Difference®
" (million pounds) (million pounds) Facility: TRI

Fugitive Air 7.22 399 -81.9%

Stack Air 50.6 108 -53.2%

On Site Disposal 1.89 215 -99.1%

E
ﬁ Receiving Stream 0.294 323 -99.1%
14
E

Total 60 395 -84.8%

*No underground injection was reported.
®porcent difference = (Fa-TRI)/(TRI) x 100, where Fa=Scaled Facility Estimate and TRI=Total Release Estlmate as Reported in the TRI
database.

Overall, there are substantial differences between the scaled-up release and other
waste management quantities from the surveyed facilities compared to natlonal estimates in the
TRI database. . We believe this finding relates to the voluntary nature of the program. Anecdotal’
evidence suggestsz that smaller companies and facilities have been more wiliing to pafticipate in
the survey program, and larger companies and facilities have a greater tendency to decline to
participate. Further examination of the TRI database records of facilities the.t declined to
participate in the 81te survey program for RY 1996 indicates they had approx1mately five times
the amount of release and other waste management quantities per Form R than those that
volunteered to participate in the survey. Thus, the difference in the release and other waste

management estlmates between the surveyed facilities and the natlonal estlmates reflect that

surveyed faclhtles tended to have lower throughput, on average, than the 1ndust1y as a whole.




Table 6-3b

Comparison of Scaled On-Site Release and Other Waste Management
Quantities as Reported in Section 5 of the Form R for the Facilities Surveyed
to the TRI Database, SIC Code 36

Fugitive air -46.2% "
Stack air 2.90 ' 7.91 -63.4%
Receiving stream 0.041 } 1.39 97.1%
On Site disposal | 0.087 0.299 -70.9%
Total 476 ' 12.8 -62.8% L

No underground injection was reported.
ercent difference = (Fa-TRI)/(TRI) x 100, where Fa=Scaled Facility Estimate and TRI=Total Release Estimate as Reported in the TRI
database.

Table 6-3¢

Comparison of Scaled On-Site Release and Other Waste Management
Quantities as Reported in Section 5 of the Form R for the Facilities Surveyed
to the TRI Database, SIC Code 37

Fugitive air . . 6.55%
Stack air 69.6 o 66.6 " 4.53%
Receiving stream 00 0.275 ~100%
On site disposal 0.051 0.69 -92.6%
Total 87.0 83.8 3.82%

No underground injection was reported.
ercent difference = (Fa-TRI)/(TRI) x 100, where Fa=Scaled Facility Estimate and TRI=Total Release Estimate as Reported in the TRI
database. .
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6.2 Estimates of Off-Site Release and Other Waste Management Quantities as

Reported in Section 6 of the Form R

Section 6.2.1 compares the estimates of off:site release and other waste management
quantities between the facilities and surveyors. Section 6.2.2 compares the scaled up facility

\
estimates to the TRI database.

|
!
6.2.1 Comparison of the Facility Estimates to the Surveyor Estimates

To assess the accuracy of the estimates reported by the fac1l1t1es the facility
estimates for each medium were compared to those calculated by the site surveyors This was
done in the sﬂame‘manner that the on-site releases and waste management quantmes were
tabulated. “

|
Tables 6-4a through 6-4c show the percent difference between t‘he facility estimates
and the site surveyor estimates for each off-site release and transfer med1um in Section 6 of the
Form R for SIC Codes 33, 36, and 37. The percent difference is calculated as:
‘1

Percent Difference = (Fa - SS)/(SS) x 100

where: Fa = Facility Estimate
SS = Site Surveyor Estimate

The site surveyor estimates were used as the basis for comparison as they are a more accurate
representation of “true value” than the facility estimates. Negative percent% difference values
indicate that, overall, the facilities surveyed underestimated the release or dther waste
management activity, while positive values indicate an overestimate. Thede differences are
depicted graphlcally in Figures 6-1a through 6-1c. Note that none of the surveyed facilities had

!
transfers to underground injection.

Flgures 6-2a through 6-2c illustrate the percentage of fac111ty estlmates which were
greater than, equal to within 5%, or less than the surveyor estimates for SIC Codes 33, 36, and
37, respectively. The number of facilities with each type is given in parentheses below each

release and other waste management activity type.
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For the primary metals industry, SIC Code 33, 27 facilities were surveyed and

estimates for 74 EPCRA Section 313 chemicals were reviewed. Comparing the facility estimates
to the site surveyor estimates (Table 6-4a), the largest discrepancies in total pounds are for
transfers off site disposal (-91.4%), transfers off site for treatment (73.4%), and discharges to
POTWs (50%). The total percent difference for all off-site release and other waste management
activities in this SIC Code is -37.3%.

In the case of off-site disposal, estimates were reported by 12 facilities from all five of
the three-digit SIC Code 33 facilities surveyed; nine of these facilities underestimated the
quantity sent off site for further waste management. Two facilities account for much of the
difference. One incorrectly thought copper qualified for the article exemption; this facility
disposed of large amounts of copper at an off-site landfill, negating the exemption. The second
miscalculated the percent of a metal sent to an off-site léndﬁll. Because the total amount of
waste landfilled was high in both cases, the amount underestimated was large. An additional
seven should have reported greater release quantities to this type, which results in a large

discrepancy between the totals for the facility and surveyor estimates.

In the case of chemicals sent off site for treatment, one facility greatly overestimated
its transfers for two reasons: the facility incorrectly assumed the metals in waste transferred off
site were treated instead of béing disposed, and they miscalculated the amount of nitric acid
produced, thus overestimating the quantity treated. For discharges to POTWs, one facility
accounts for the discrepancy by reporting releases (Code A, 1-10 pounds) where they should not
have. The chemical was zinc which in this case would not be released as a dust or fume to the
POTW. Note that although this contributes a 50% error in the quantity sent to POTWs, the size

of the error is orders of magnitude smaller than that of other types.

Figure 6-1a shows the impact of the estimating differences on the amounts of
chemicals released and otherwise managed as waste. The errors in the estimates of off-site
transfers are the most significant. The 4 million pound difference in off-site recycling estimates

between the facilities and surveyors accounts for 83% of the difference in the total off-site
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|
release and other waste management quantities in SIC Code 33. The difference can be attributed

to one facility overlooking 4 million pounds of metal in slag that was senf to an off-site recycler

for further use in road maintenance.

As presented i in Figure 6-2a, the majority of the a1r releases and off-s1te transfers for
disposal were underestlmated Transfers for off-site treatment and off—srte energy recovery

tended to be overestlmated.

Table 6-4a |
Summary of SIC Code 33 Off-Site Release and Other Waste Management
Quantltles as Reported in Section 6 of the Form R?

Release and Other Waste

Type®

Release and Other Waste
Management Quantities
Reported by the Facilities

(million pounds)

Management Quantities
Estimated by the

Surveyors - .

(million pounds) "

Percent Difference’’

POTW

1.65E-05

1.10E-05

50%

Off-site disposal 0.086 1.005 91.4%

Off-site treatment 0.261 0.150 73.4%

| Off-site energy recovery 0.030 0.022 37.5%

E Off-site recycling 7.77 11.8 -34.1%

-37.3%

! Total 8.15 )
*Number of facilities = 27; number of EPCRA Section 313 reports represented = 74.

No underground injectioh was réported.
“Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers.

13.0




Table 6-4b
Summary of SIC Code 36 Off-Site Release and Other Waste Management

Quantities as Reported in Section 6 of the Form R*

o underground injection was reported.
°Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Fac111ty Estimate and SS = Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers.

Summary of SIC Code 37 Off-Site Release and Other Waste Management

Table 6-4c¢

o F 7 | Releasé and Other Waste
S :Release and Other Waste Manag ment Quantltles o ;
S & Management Quanﬁ ' Estlmated by:the -
L "Reported by the. Faclhtles o Surveyors _ B Toeenon
- Type® (mllhon pounds) (mlllxon pounds) - Percent Difference®.
POTW 0.243 0.246 -1.23%
Off-site disposal 0.121 0.182 -33.3%
* Off-site treatment 0.020 0.026 -21.7%
Off-site energy recovery 0.211 0.215 -2.16%
Off-site recycling 1.00 1.46 -31.5%
Total _ 1.60 2.13 -24.9%
Number of facilities = 14; number of EPCRA Section 313 reports represented = 48.

Quantities as Reported in Section 6 of the Form R*

B T S Rel':é’a;seéﬁ;l"' Other vWaste' .
R ”Release and Other Wa e Management Quaiitities
|- Management Quantmes Estlmated by the
- S Reported by the Faclh Surveyors v Coi CE
CType® - ‘| (million pounds) (mn!hon pounds) . -Percent Difference®
POTW 0.045 0.045 0%
Off-site disposal 0.136 0.146 -6.57%
Off-site treatment 0.006 0.007 -10.82%
Off-site energy recovery 0.346 0.403 -14.1%
Off-site recycling 1.16 0.942 22.9%
Total 1.69 1.54 9.74%

o underground injection was reported.
“Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Note: Due to rounding, calculated values may not yield exact numbers.

Number of facilities = 19; number of EPCRA Section 313 reports represented = 64.
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In the electronic and other electrical equipment 1ndustry, SIC Code 36, a total of 14
facilities were surveyed Site surveyors reviewed and estimated release and‘ other waste
management quantities for 48 EPCRA Section 313 reports. The total percent difference for all
off-site release and other waste management activities in this SIC Code is -24.9% (see Table 6-
4b).

As with the primary metals industry, errors in the off-site transférs have the greatest

I
consequence on the total estimate of release and other waste management quantities (see Figure

6-1b). Two facilities underestimated off-site recycling by a significant amdunt. One facility
failed to report for copper (overlooking the chemical entirely), accounting fbr 25,000 pounds of
the difference. The other facility assumed all metals were diréctly reused w‘hen taken off site
when some were fnanaged and then recycled. Similar to the primafy metalg industry, the
460,000 pound difference in off-site recycling between the facility and sur\fjeyors estimates
accounts for 87% of the difference in the total off-site release and other waste management

quantities in SIC Code 36.

A total of 19 facilities were surveyed in the transportation equip;jrrlent industry, SIC
Code 37, and 64 EPCRA Section 313 reports reviewed. Total estimates forj each type by facility
are within 25% of the site surveyor estimates (see Table 6-4c). Of the three: SIC Codes surveyed,
this SIC Codg shows the best overall agreement with a total peféent’differeﬂce of off-site releases
and waste management quantities of 9.7%. The most significant impact in térms of the error in
the overall amount of release and other waste management activities is agaih due to the
inaccuracies m estunatmg the off-site transfers to recycling (see Flgure 6- lc) One fac111ty
51gn1ﬁcantly overestlmated off-site recycling of metals due to the fact that most of this metal was

directly reused.




Table 6-5 summarizes the differences in off-site release estimates and waste

management quantities for all three SIC Codes. Figure 6-3 presents the sum of the total (on-site

and off-site) release and waste management quantities for each SIC Code graphically.

Overall, off-site transfers to recycling, disposal, and treatment were the most
problematic to estimate for all the SIC Codes. Because these transfer types account for a large
portion of the total quantity of release and other waste management activities, improving on

these estimates would improve the accuracy of the total estimates reported.

The main reason for the difficulty facilities had estimating off-site transfers to
recycling relates to differentiating between “reuse” and “recycle”. Facilities felt that definitions
for these were not clearly stated in the reporting instructions in general, nor do they address
specific concerns that are unique to these SIC Codes. In particular, these definitions were
perceived to be unclear as they apply to metals and metal compounds present in scrap, off-
specification product, dust, slag, and other spent process streams that are subsequently used by

other facilities.

Some facilities reported confusion based on the EPA issue paper, Clarification and
Guidance for the Metal Fabrication Industry, January 1990. This guidance was issued prior to
inclusion of Section 8 of the Form R and states that amounts sent off site for recycling should not
be reported, which is incorrect under current reporting requirements. The document also

references EPA’s

which also contains some outdated information. Efforts are currently underway to revise the
metal fabrication and electroplating guidance documents, and updated guidance should be

available within the next year.

6-21




Table 6-5

Comparison of Differences Between Facility Estima%es ahd
Site Surveyor Estimates Across the SIC Codes

Percent Difference for | Percent Difference for | Percent Difference for
Medium SIC Code 33 SIC Code 36 . SICCode37 -
POTW 50.0% -1.23% 0%
Off-site disposal -91.4% -33.3% -6.57%
i Off-site treatment 73.4% 21.7% ‘ -10.8%
Off-site energy recovery 37.5% -2.16% -14.1%
Off-site recycling -34.1% -31.5% 22.9%
Total -37.3% -24.9% 9.74%

Note: Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
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A secondary reason for inaccuracies in the estimates of off-s1te transfers is due to
facilities mlstakenly assuming metals sent off site in waste that are treated rather than disposed.
This assumption causes some treatment estimates to be overestimated, and the corresponding
disposal to be underestimated. Another discrepancy is that facilities did not always know the fate |
of waste removed from the site and incorrectly assumed recycling.“ Unless :jfacilities had
supporting documentation of these waste management practices,the site surveyors considered
these transfers to be sent for disbosal. Again, disposal would be underestirrlated and off-site

transfers for recycling would be overestimated when this occurred.

Asan mdlcatlon of how industries surveyed this year compare to those surveyed in
previous years, the overall percent differences are presented in Table 6-6. (These percent
differences account for all on-site and off-site release and other waste management quantities.)
This comparison suggests that industries in SIC Codes 33, 36, and 37 have 1lless accurate
reporting. On closer evaluation, industries in SIC Code 33 account for much of the 28%
d!fference and SIC Code 36 to a lesser extent. Industries i in SIC Code 37 at 3% difference are
comparable to the facilities in the SIC Codes from previous years. ‘

Industry confusion over the definitions of recycling and reuse is ‘the main reason for
the 28% dlfference in facility and surveyor estimates in SIC Code 33. The rnagmtude of the
difference in estimates is due to the large amount of throughput, use, and rehse of metals in this
industry. In addition to providing guidance on recycling and reuse, industr*—speciﬁc guidance

appears warranted.
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Table 6-6

Percent Difference of Facility and Site Surveyor
Estimated Total Release and Other Waste Management Quantities as
Reported in Sections 5 and 6 of the Form R for Reporting Years 1996, 1995,

1994, 1988, and 1987
Reporting Year .| B »l y SIC "C'qd:e_s Slﬁr\;eyeﬁv.. e ‘ : “ : Percent Difference
1996 331, 332, 333, 334, 335, 367, 369, 371, 372 -28%
1995 26,286 -12%
1994 25, 281, 285, 30 -6.7%
1988 28, 291, 34 through 38 1.1%
1987 } 20 through 39 : -2.2%

6.2.2 Comparison of the Facilities Surveyed to the National TRI Database

Estimates made by surveyed facilities were compared to national estimates in the TRI
database to determine how closely the release and other waste management quantities reported
by the surveyed population matched the national population. To make this comparison, the
estimates of the surveyed facilities were scaled-up to place them on the same basis as the national
estimates. The scale-up factor used is the ratio of the number of Form Rs reported by the
surveyed facilities to the number of Form Rs submitted to the TRI database by all the facilities in
the SIC Codes visited. Only release and other waste management quantities from facilities with
15 or fewer Form Rs were included in the national estimates, since this was also a selection
criteria when identifying facilities to visit (see discussion in Section 2). Tables 6-7a through
6-7c show this comparison and the percent differences for SIC Codes 33, 36, and 37,
respectively.

Percent Difference = (Fa - TRI)/(TRI) x 100
where: Fa = Scaled Facility Estimate

TRI = Total Release and Other Waste Management Quantities
Reported in TRI database

The TRI database values have been used as the basis for comparison as these data are being used

nationwide.
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Table 6-7a

Comparlson of Scaled Off-Site Release and Other Waste Management
Quantities as Reported in Section 6 of the Form R by the Facilities Surveyed
to the TRI Database, SIC Code 33 |

Scaled Release and Other
Waste Management Total Reported
Quantities Reported by Nationwide (SIC Codes C
‘ Surveyed Facilities 331, 332, 333, 334, 335) Percent Difference®
Type* (million pounds) (million pounds) Facility: TRI

POTW 0.001 5.49 -100%

Off-Site Transfers 526 1,067 -50.7%

Total 526 1,072 -50.9%

No underground injection was reported.
®percent difference = (Fa-TRI)/(TRI) x 100, where Fa=Scaled Facility Estimate and TRI=Total Release Estimate as Reported in the TRI
database. . ‘

Overall, there are substantial differences between the scaled-up release and other

waste management quantities from the surveyed facilities compared to nat10na1 estlmates in the
TRI database. We believe this finding relates to the voluntary nature of the program. Anecdotal
evidence suggests that smaller companies and facilities have been more w1111ng to participate in
the survey prograrn and larger companies and facilities have a greater tendency to decline to |
part101pate F urther examination of the TRI database records of fac111t1es that declined to
participate in the s1te survey program for RY 1996 mdlcates they had approx1mately five times
the amount of release and other waste management quantities per Form R than those that
volunteered to part1c1pate in the survey. Thus, the difference in the release and other waste
management estimates between the surveyed facilities and the national estlmates reﬂect that

surveyed facilities tended to have lower throughput, on average, than the lndustry as a whole.




Table 6-7b

Comparison of Scaled Off-Site Release and Other Waste Management
Quantities as Reported in Section 6 of the Form R for the Facilities Surveyed
to the TRI Database, SIC Code 36

Off-site transfers

73.1%

Total

-69 3%

“No underground injection was reported.

ercent difference = (Fa~TRI)/(TRI) x 100, where Fa=Scaled Fac1hty Estimate and TRI=Total Release Estimate as Reported in the TRI

database.

Table 6-7c |

Comparison of Scaled Off-Site Release and Other Waste Management
Quantities as Reported in Section 6 of the Form R for the Facllltles Surveyed

to the TRI Database, SIC Code 37

rorw

291

.58.4%

Off-site transfers 106 193 A45.1%. N
Total 109 200 455%

*No underground injection was reported.

ercent difference = (fa-TRI)/(T RI) x 100, where Fa=Scaled Facility Estlmate and TRI=Total Release Estimate as Reported in the TRI

database.
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‘1
Estlmates of On-Slte Waste Management Quantities as Reported in Sections 7,
8.2, 84 and 8.6 of the Form R

‘In addition to evaluating the accuracy of the on-site releases andu‘ off-site transfers to
disposal, treatment energy recovery, and recycling. Site surveyors also revwlewed facility
estlmates for EPCRA Section 313 chemicals i in on-site waste management letlvmes
Compansons of the percent differences are made between the facility and tne surveyor estimates
for each of the three SIC Codes and each of the three waste management types: treatment, energy
recovery, and recycling. |

To calculate the percent difference, the amounts of EPCRA Sectfion 313 chemicals in
waste managed on site estimated by the facilities and the site surveyors were summed to
determine totals for each waste management type at each facility. Totals for each facility were
then summed for all facilities in each SIC Code. These totals are presented ‘m Tables 6-8a

through 6-8c. The percent difference is calculated as:

percent difference = (Fa - SS)/(SS) x 100

where: Fa = facility estimate

SS = site surveyor estimate
The site surveyor estlmates were used as the basis for comparison as they are a more accurate
representatlon of “true value” than the facility estimates. |

6.3.1 Companson of the Faclllty Estimates to the Surveyor Estlmates

\

In general, most facilities in SIC codes 33 and 36 expressed cons‘lderable confusion
over reporting for on-site waste management activities. This resulted in 51gn1ﬁcant quantitative
erTors on a facﬂlty basis. However, the total amount of EPCRA Section 3 13 chemicals managed
as waste on site 1s relatively small compared to quantities released and transferred off site for
further waste management Therefore, these errors do not significantly affect the overall
estimates in the TRI database. Facilities in SIC code 37 also expressed eonﬁ1s1on but to a much
lesser degree. |




Pri Metals [ndustries. SIC Code 37

Of the 27 facilities surveyed, only one reported a quantity greater than zero for on-site
treatment (some correctly reported a quantity of zero). Site surveyors found this facility
significantly underestimated the quantity treated (destroyed) and that three other facilities
overlooked significant quantities. Additionally, as discussed in Section 4, several facilities failed
to report on-site treatment or removal of metals in Section 7A of the Form R due to confusion
regarding whether removal of metals from a process wastestream should be considered. Most of
these facilities also expressed confusion regarding the percent efficiency that should be entered in
these situations; destruction efficiency (0%) or removal efficiency (typically 99%). [The 1996
TRI instructions say that the waste treatment efficiency reported must represent physical removal
of the parent metal from the waste stream, p.41. It should be noted , however, that Section 8.6 of
the Form R asks for the amount destroyed in on-site treatment. Therefore, the correct amount

for metals treatment in this Section 8.6 is zero.]

Only one facility reported a quantity sent to energy recovery. This was expected
because facilities in the primary metals industry rarely employ energy recovery systems for
EPCRA Section 313 chemicals, partly because most recycle or reuse activities relate to metals
and metal compounds, which do not have a heat content high enough to sustain combustion. In
this particular case, the site surveyor determined that the EPCRA Section 313 chemicals were

directly reused, not sent to energy recovery.

Four facilities reported on-site recycling, two of which account for the majority of the
total amount reported. One of these reported on-site recycling for a direct reuse activity and the
second considerably overestimated the quantity recycled. A fifth facility overlooked a recycling

activity entirely.
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On-Site Waste Management for SIC Code 33“

Table 6-8a

Amount Amount
Number of Facilities Reported by the | Estimated by the \
with On-Site Waste Facility Surveyor . Percent
Type Management (million pounds) | (million pounds) | Difference®
On-site treatment 4 0.002 0.040 -94.8%
On-site energy recovery 0 0.950 0 -
On-site recyclin_g 4 21.2 6.12 246%
it Total 222 6.16 260% f
*Number of facilities = 27, number of EPCRA Section 313 reports represented = 74.
Ypercent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Table 6-8b |
On-Site Waste Management for SIC Code 36°
o
Amount Amovunt= . "
Number of Facilities Reported by the | Estimated by the : .
with On-Site Waste Facility Surveyor Percent
Type Management (million pounds) | (million pounds) | Difference’
On-site treatment 7 0.575 1.40 -59%
On-site energy recovery 2 0.486 0.468 3.81% |f
Oun-site recycling 2 12,7 0.065 19,416% I
Total 137 1.94 610% ||
.Number of facilities = 14, number of EPCRA Section 313 reports represented = 48.
Ypercent Difference = (Fa - $8)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
Table 6-8c |
On-Site Waste Management for SIC Code 37°
~ Amount Amount
Number of Facilities Reported by the | Estimated by the o
with On-Site Waste Facility Surveyor _ Percent
Type® Management (million pounds) | (million pounds) | Difference®
On-site treatment 3 0.296 0.302 -2.13%
On-site recycling 2 0.016 0.016 0%
Total 0.311 0.318 -2.02%

o on-site energy recovery was

Number of facilities = 19, number of EPCRA Section 313 reports represented = 64.
reported.

“Percent Difference = (Fa - SS)/(SS) x 100, where Fa = Facility Estimate and SS = Site Surveyor Estimate.
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Bl .- and Other Electrical Faui Ind SIC Code 36

Fourteen facilities from this SIC Code were surveyed. Five of these reported a
quantity greater than zero for on-site treatment. Site surveyors determined that four of these
underestimated the quantity treated and identified two additional facilities that employed some
type of System that resulted in the destruction of an EPCRA Section 313 chemical. The primary
reason for the quantitative errors was not confusion about how to report. Rather, site surveyors
identified a number of chemicals that were overlooked entirely. Facilities in the electronic and
other electrical equipmént industry expressed confusion regarding on-site treatment of metals,
similar to the confusion in the primary metals industry. However, the “treatment or removal” of
metals (dust removal systems in particular) was less prevalent. Therefore, the percent difference
is lower. These facilities were more likely to treat mineral acids (via neutralization) or organic

chemicals.

Two of the 14 facilities reported on-site energy recovery. Site surveyors did not
identify additional energy recovery operations and quantitative estimates were in close

agreement. On-site energy recovery is not an area of confusion for SIC code 36.

Three facilities reported on-site recycling activities. These activities resulted in
approximately 12.7 million pounds reported in the TRI database. The site surveyors concluded
that two of these facilities correctly reported (both the recycling activity and the quantity).
However, the third facility incorrectly reported over 12.6 million pounds for recycling that were
actually directly reused. As with SIC code 33, this indicates that clarification of the terms
“recycle” versus “reuse” will greatly increase the accuracy of the TRI database. It also shows
that due to extremely high throughputs, an error by one facility may significantly affect the total

estimates for the entire SIC code.
T on Eaui Ind SIC Code 37

Results indicate that on-site waste management is rarely conducted in this industry.
Also, when employed, facility estimates generally agreed with surveyor estimates, indicating that

both the processes used and the chemicals managed cause less confusion than observed in SIC
Codes 33 and 36.
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Three of the 19 fac111t1es surveyed reported a quantity greater tt‘lan zero to on-site

treatment. Slte surveyors agreed within two percent of the estimated value and identified an
additional facility that employed on-site treatment activities, but the quantlty destroyed was less
. ) , 1‘

than 0.5 pounds.

On-site energy recovery was not reported or observedat these tt’acilities.
|
\\
On-31te recyclmg was reported, and observed at two facilities. ‘Slte surveyors agreed

with facxhty estlmates in both cases.

6.4 Production Ratio/Activity Index

The production ratio/activity index is a chemical-specific measure of the changes in
business act1v1ty between subsequent reportmg years. The production ratlo/ act1v1ty index can be

determined using the following methods:

TCM the ratio of the amount of the chemical manufactured in the current
reportmg year to the previous reportmg year ‘

TCPV - the ratio of production volume in the current reporting year to the
previous reporting year;

TCU - an activity index of the amount of the toxic chemical used in the current
reporting year to the previous reporting year;

HR - an activity index of the amount of operating hours for an activity in the
current reporting year to the previous reporting year;

WT - an activity index or production ratio based on a weighted average of data
from several processes; and

OTH - any other estimation method.

The site surveyors reviewed the method used by each facility ‘fo‘jr each Form R, and
determined vvhether it was the most appropriate method to use based on thei facility’s available
data. Flgure 6-4 and Table 6-9 present by SIC code the d1str1but10n of the use of each method as
reported by the facﬂltles and by the site surveyors. The site surveyors recommended changes to
the reported method for 25 of 157 (16%) Form Rs. The predominant method used by the
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facilities and the surveyors for each SIC Code is TCPV followed by TCU. The RY 1996 result is

consistent with the results of the data quality surveys previously conducted by EPA.

Table 6-9

Estimation Method Used by Facilities and Surveyors to Calculate
Production Ratio/Activity Index

TCM - the ratio of the amount of the chemical manufactured in the current reporting year to the previous reporting year.
TCPV - the ratio of production volume in the current reporting year to the previous reporting year.

TCU - an activity index of the amount of the toxic chemical used in the current reporting year to the previous reporting year.

HR - an activity index of the amount of operating hours for an activity in the current reporting year to the previous reporting year.
WT - an activity index or production ratio based on a weighted average of data from several processes.

OTH - any other estimation method.

Table 6-10 shows the frequency which the surveyors agreed with the facility’s choice
of method. It also provides explanations for the Form Rs where the surveyors disagreed with the
facility’s choice of method, and shows that the surveyors disagreed most often with the “other”
basis of estimate. For only eight Form Rs (from four facilities), the surveyors thought that a
defined method not used by the facility was more appropriate and/or accurate for determining the

production ratio/activity index from the data available at the facility.
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Data for this figure can be found on Table 6-6,

Figure 6-4. Estimation Method Used by Facilities and Surveyors to Calculate PR/AI
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Table 6-10

Percent of Time Surveyor Agreed with Facility Basis of
Production Ratio Estimate

N : '? Petcgnf:é’f)f Ti;i;e
o0 | PacilityBasisof [ Swrveyor 1 oL o
-SICCode | - KEstimate ' |-AgreedwithBasis | -~ -Changes Made by Surveyor .~
' TCPV 97 1 TCPV changed to WT
33
: TCU 77 3 TCU changed to TCPV
OTH 18 2 OTH changed to TCPV because the facilities did not
know how to calculate this value
5 OTH changed to TCPV because the facilities reported
chemical release ratio of 1996 to 1995
1 OTH changed to TCPV because the facility reported
the production ratio from 1995 to 1996
TCPV 100 Not applicable
36
TCU 100 Not applicable
OTH 0 4 OTH changed to TCPV because the facilities reported
a ratio of projected sales for 1997 to 1996 sales
1 OTH changed to TCPV because the facility reported a
ratio of sales for 1996 to sales for 1995 ‘
TCPV 100 Not applicable
37
TCU 25 3 TCU changed to HR
HR 75 1 HR changed to TCPV
OTH 0 2 OTH changed to TCPV because the facilities reported

a ratio of sales for 1996 to sales for 1995

1 OTH changed to TCU because the facility did not
know how to calculate this value

1 OTH changed to TCPV because the facility did not
know how to calculate this value

TCM - the ratio of the amount of the chemical manufactured in the current reporting year to the previous reporting year.

TCPV - the ratio of production volume in the current reporting year to the previous reporting year.

TCU - an activity index of the amount of the toxic chemical used in the current reporting year to the previous reporting year.

HR - an activity index of the amount of operating hours for an activity in the current reporting year to the previous reporting year.
WT - an activity index or production ratio based on a weighted average of data from several processes.

OTH - any other estimation method.
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|
|
|
Most (14 of 19) of the “other” responses were actually errors on“the part of the
facility, or their lack of knowledge of what this ratio was supposed to represent Three of the
“other” responses were based on the ratio of the facility’s sales from 1996 to 1995. In each case
these facilities had data available to calculate an activity index (the TCPV method) which the
urveyors thought was more appropriate. Surveyors recommended changlng all of the “other”
responses except two. These two Form Rs (from the same facility) also used the ratio of the
facility’s sales from 1996 to 1995 but this ratio approximated the productron volume for both

chemicals.
|
A common error was that facilities used an activity index that was not specific to the

processes involving the EPCRA 313 chemical. This was often seen when f%cilities based the

ratio on total revenue, sometimes even including revenue from foreign sources.

Because many of the reporting errors for the production ratio/activity index were due
to facilities not understanding the value or by calculating it using sales data,t EPA can improve
the accuracy of these values by preparing TRI reporting instructions that mere clearly explain the
ratio, including a numerical equation example and by emphasizing that productlon-based data

measures are preferred over sales data when available.
6.5 Source Reduction Activities

The fo‘l‘lowing discussion reviews how accurately facilities report source reduction
activities on Form Rs. Starting in RY 1991, EPA requested that facilities‘iniclude on their Form
Rs information describing source reduction activities implemented to reduce the quantity of
EPCRA Section 313 chemicals in waste. This information provides the users of'the data insight
into the types and frequency of source reduction activities by industrial facrhtres To assess the
accuracy of source reduction entries in the TRI database, analyses in this sectron address the

following three questions: |

« Are the source reduction activities that facilities indicate on Form Rs legitimate?

. Why do facilities make errors when claiming source reduct10n‘7
b
Do all facilities report source reduction activities on Form Rs?
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Section 6.5.1 describes the source reduction activities reported for SIC Codes 33, 36,
and 37. Section 6.5.2 presents the errors found by the surveyors and answers the preceding
questions. Section 6.5.3 summarizes the findings and recommends ways to improve the accuracy
of source reduction activity reporting. It should be noted that this section focuses only on source
reduction activities that facilities indicate on Form Rs. Form As do not contain source reduction

information.
6.5.1 Source Reduction Reporting

Table 6-11 summarizes how often source reduction activities were reported for
EPCRA Section 313 chemicals. The data indicate that more source reduction was reported in the
electronic and other electrical equipment industry (SIC Code 36) than the transportation
equipment industry (SIC Code 37) or the primary metals industry (SIC Code 33). Compared to
similar data from previous years, the RY 1996 results for the electronic and other electrical
component industry was the largest value of reported source reduction on Form Rs surveyed
(39%) of any SIC code previously included in an EPA data quality survey. The results for source
reduction reporting in SIC Codes 33 and 37 (13% and 28%, respectively) were similar to the

values reported for other SIC codes in other years.

Table 6-11
Frequency With Which Facilities Claimed Source Reduction Activities

~ Percent of Total Number of Source
Number of Facilities ‘ Percent of Form Rs Reduction Activities
: { o Facilities Visited |- Submitted* » Claimed by Facilities
Il 33 6 22 13 8
“ 36 8 7 57 39 26 “
I 4 21 28 22 “

“Percents in this column were calculated using the weighting factors discussed in Section 2.6.

Table 6-12 shows the source reduction activities most commonly reported for each
SIC code. A variety of responses were received for each SIC code, although raw material
substitutions and process modifications account for most of the source reduction activities

reported for each SIC code.
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6.5.2 Errors Made When Claiming Source Reduction

To 1dent1fy erTors commonly made by facilities and reasons why facilities made these
errors, site surveyers determined whether facilities indicated source reducﬁen activities that were‘
cb‘nsistent with definitions of source reduction presented in the EPCRA Sec’;tion 313 reporting
inetructions In cases where facilities did not claim source reduction activities, site surveyors
attempted to determine whether facilities overlooked source reduct1on act1v1t1es The rate of
occurrence OP errdfs in reporting source reductlon activities and of not reportmg source reduction
activities is shown in Table 6-13. Only a few errors were identified in reportlng source reductlon
activities. The percentage of errors found was lower than those found in preylous EPA data
qdality surveys. This EPA data quality survey is the first that attempted to identify oVerlooked

source reduction activities. Surveyors did find several overlooked source reduction activities.

Site surveyors disagreed with the source reduction activities repdi‘ted for only five

Form Rs (from two facilities). Three Form Rs, from one SIC Code 369 facﬂlty, reported a

“change in operating practice” (Code W19) for three metal compound categorles because they
started re-melting scrap metal. This process is not source reductlon because the facility is still
processing the same amounts of metals, but now are just receiving some of them from a different
source. Another Form R, from an SIC Code 371 facility, reported “other changes in inventory
control” (Code W29) for dichloromethane because they 1mproved their drum reconditioning
actlvmes This same facility also reported “other spill and leak protectlon” (Code W39) because
they added a vap01:‘ collection system above a process area to capture methan“ol fumes. This

facility may be reducing the amount of dichloromethane and methdnol in thej:ir waste, but not |

because of source reduction activities. The errors made by both of these facilities resulted from

their not understanding exactly what activities constitute source reduction.




Table 6-12

Source Reduction Activities Claimed by the Surveyed Facilities

Source Percent of Form Rs
 SIC | Reduction That Correctly
Code Code Description Used This Code
w14 Changed production schedule to minimize equipment changeovers 25.0
W52 Modified manufacturing equipment and layout 25.0
w13 Added a recordkeeping system for chemical additions to a bath 12.5
> w41 Increased purity of raw materials 12.5
W55 Changed from small volume containers to bulk containers 12.5
w82 Changed composition of raw materials 12.5
W58 Other process modifications 26.1
w42 Substituted raw materials 21.6
W52 Modified equipment, layout, or piping 21.6
w19 Other changes in operating practices 8.7
36 Wwi3 Improved maintenance scheduling, recordkeeping, or procedures 4.4
W41 Increased purity of raw materials 44
w173 Substituted coating materials used 44
W78 Other surface preparation and finishing modifications 44
w82 Modified design or composition of product 4.4
W42 Reduced concentrations of reportable chemicals in raw materials 35.0
w72 Modified spray systems 15.0
w73 Substituted coating materials used 15.0
w74 Improved application technique 15.0
37 w19 Use fewer storage tanks and transfers for fewer emissiors 5.0
w49 Raw material modifications 5.0
W52 Modified equipment layout or piping 5.0
W58 Other process modifications 5.0
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Table 6-13

Errors in Source Reduction Activity Classifications

Approximate

Number of Errors | Estimated Percent of | Number of Source Estimated Percent of
in Source Source Reduction Reduction Activities Source Reduction

Reduction Activity Activities that are not Reported by the Activities that are not

Claims Claimed In error® Selected Facilities Reported*

33 0 0 7 11
36 3 12 0 0
37 2 9 4 7

* Percents in this colurnn were calculated using the weighting factors discussed in Section 2.6.

The source reduction activities that the surveyors identified as net having been

reported are summarized as follows:
- One SIC Code 33 facility had an ongoing effort to increase a1um1num yield, and

 could have reported administrative source reduction activities (Code W13) for two
chemicals;

" Two SIC Code 33 facilities modified their equipment (Code WSZ) and made other
changes (Code W58), affecting several chemicals at each sﬂe

- One SIC Code 37 facility could have reported source reductlon for one chemical
through use of a higher purity raw material (Code W41); and

Three SIC Code 37 facilities replaced or closed a particular pfocess and stopped
using a particular chemical altogether, or eliminated a waste stream to a particular
media (Codes W52, W58, or W61).

Overall Accuracy of Source Reduction Data

Site surveyors found that some facilities in the selected industries misinterpreted
definitions of source reduction and should not have claimed all the source retiuction activities
that they did for RY 1996. Observations made by site surveyors suggest that some facilities did
not claim legmmate source reduction activities on their Form Rs, but the current site survey data

are insufficient for evaluating how often it occurs. The source reduction data in the TRI database




may not be completely accurate, however it does indicate that pollution prevention efforts are

being considered by industries, and that the reporting of these activities is increasing.

-Because the reporting errors of source reduction activities seem to be due to facilities
‘misinterpreting definitions, EPA can help improve the accuracy of source reduction data by
preparing TRI reporting instructions and guidance manuals that clearly define which activities

are and are not considered to be source reduction.
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7.0 PREPARATION OF THE FORM R

Site surveyors interviewed facility personnel during each site visit to obtain general
information regarding completion of the EPCRA Se‘étion 313 reports (Form Rs or Form As) and
to identify trends among the surveyed facilities. The information obtained during these
interviews included quantitative information such as facility size (the number of employees at the
facility), estimated time to complete the Form Rs, the types of personnel primarily respdnsibl_e
for preparing the Form Rs, and the types of references used by these personnel. In addition, the
surveyors obtained qualitative feedback on the Form R Instructions, the Automated Form R
(AFR), the TRI Hotline, use of the Form A, and suggestions for additional guidance that EPA
should develop to assist facilities in estimating releasé and other waste management quantities

and in preparing the Form Rs. Each of these topics is discussed in a subsection as follows:

e Section 7.1 - Facility Personnel and References;

* Section 7.2 - Amount of Time Needed to Prepare Form R Reports;
e Section 7.3 - Use of the Hotline;

e Section 7.4 - Comments on the Form R Instructions;

« Section 7.5 - Comments on the Autorhated Form R; and

¢ Section 7.6 - Comments on Use of the Form A.
7.1 Facility Personnel and References

Table 7-1 identifies the percentage of surveyed facilities by size (based on number of
employees) for each SIC Code. The table indicates that most of the primary metals facilities
(SIC Code 33) had feﬁs}er than 500 employees (an average of 190), while the electronic and other
electrical equipment (SIC Code 36) and transportation equipment (SIC Code 37) facilities were
evenly split between facilities with 50 to 499 employees and facilities with more than 500

employees.
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Table 7-1
Number of Employees at Visited Facilities

Percentage of Visited Facilities with a Given Number of Employees
Employee
Range SIC Code 33 SIC Code 36 SIC Code 37
B 10-49 employees 22 0 11
50-499 employees 74 50 47

>500 employees 4 50 42

Number of Sites 27 14 19
! Average Employees 190 690 710

Each facility was asked to identify the type of personnel respon51b1e for completing

the Form Rs from among the following choices:

. Facility Environmental - A full-time, on-site employee Whose primary

o respons1b111ty is dealing with environmental i issues.
o !

Yo y . | M
L Coﬂrporate Environmental - A person with environmentally-related responsibilities
. for more than one individual facility and may or may not be physically located at
the visited facility.

e  Facility Staff - An on-site employee whose responsibilities extend beyond the
' environmental area.

o  Consultant/Contractor - Personnel contracted outside the corhpany to prepare the
facility’s Form Rs.

o Safety Personnel - Similar employee to Facility Environmental but includes safety
- issues. This person may have responsibilities dealing with Environmental Health
o and Safety issues. :

. Other Anyone who completed the Form R that does not belong to one of the
previously described staff types.

Table 7-2 lists the types of personnel responsible for prepanng the Form Rs for each
SIC Code. Both facﬂlty staff and facility environmental staff were common responses for SIC
Code 33, while faﬁ;lllty environmental staff (alone) was the most commoh rg;sponse for SIC

Codes 36 and 37. Consultants/contractors and facility staff were typically réported by smaller
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facilities (based on number of employees) across each SIC Code, while facility environmental

staff was typically reported by larger facilities.

, Table 7-2
Types of Personnel Completing the Form Rs

CoT L PercentageofFaclhtle pe repareTheFormRs-
StaffType | . SICCode3s | sicCede3ss | | SICCode37
Facility environmental 33 57 ‘ - . 68
Corporate environmental 19 7 16
Facility staff 37 14 ~ 0
Consultant/contractor 15 29 16
Safety personnel 4 14 5
Other 7 0 5

Totals may equal more than 100 percent due to facility personnel identifying themselves as more than one staff type.

Table 7-3 identifies the reference materials facilities most corhmonly used to prepare
their Form Rs. All but two of the facilities visited used the TRI Reporting Form R instructions
for RY 1996 and MSDSs to prepare their Form Rs. Many of the facility contacts had attended
EPA-éponsored training workshops. The number of respondents that attended EPA—sponsored
training workshops was much greater than reported in EPA’s previous surveys. Facility use of
other references is similar among the three SIC Codes. One difference between the SIC Codes is
that SIC Code 36 vcommonly reported using EPA’s Estimating Releases and Waste Treatment
Efficiencies for TRI (Green Book) and Industry Trade Association Materials, while SIC Code 37

commonly reported the use of EPA’s Compilation of Air Pollutant Emission Factors Document

(AP-42), use of privately sponsored seminar materials, and other resources.




Table 7-3

Common References Used to Complete the Form Rs

Reference v SIC Code 33 SIC Code 36 SIC Code 37 v
TRI reporting Form R instructions 93 100 100

H v Percentage of Facilities Using a Particular Reference®
ﬁ Material safety data sheets 93 100 100

Estimating Releases and Waste Treatment 29 16
Efficiencies for TRI (Green Book)

EPCRA Section 313 Release Reporting 16
Guidance, Estimating Chemical Releases

Compilation of Air Pollution Emission
t Factors, AP-42

Industry trade association materials 19

Privately sponsored seminar materials 7

Computer programs 15

Other references 22

ﬁ EPA-sponsored training workshop 33

*Totals may equal more than 100% as facilities often used more than one reference.
i

Eight facilities reported the use of other references that were not spec1ﬁcally
identified in Table 7-3. These sources included suppher data manufacturer s control
efficiencies, hazardous waste manifests, non-AP-42 emission factors, Occupatlonal Safety and
Health Admmlstratlon (OSHA) air sampling data, internal guldance from a corporate office,
corporate semmars EPA’s TRI Questlon and Answer Document and varlous software packages.
Some of the software packages included MSDS tracking software, purchasmg tracking software,
chemical trackmg software, internal spreadsheets and named software packages such as OSHA-
Soﬁ Wixel, HMMIS System, Reg Master, and Env1ronmental Management Information System.




7.2 Amount Of Time Needed To Prepare Form Rs

Table 7-4 and Figure 7-1 show the number of hours required to collect the necessary
data and complete all the Form Rs as reported by the faéilities surveyed in RY 1996. Surveyors
requested that the facility select one of five time period ranges (shown in Table 7-4). The time
range reported by each facility was then divided by the total number of Form Rs filed by each

facility to estimate the time required per Form R as shown in Table 7-5.

The estimates in Table 7-5 were calculated using the midpoint of each time range.
Fﬁcilities that reported spending more than 100 hours provided an actual hour estimate which
was used in the calculations. Therefore, these values can be compared to one another to identify
differences between the SIC Codes, but are not necessarily an accurate estimate of the time
required to complete each Form R. For example, if the upper end of each time range had been
used to perform these calculations rather than the midpoint, the average time per Form R (across
all facilities) is 24 hours rather than 18, as shown in Table 7-5. Table 7-5 discusses one
particular data outlier: one SIC Code 371 facility reported a time of 200 hours per Form R which
was more than double the next highest value in the database. Several estimates, as noted on
Table 7-5, include and exclude this value. This SIC Code 371 facility reported this value
because they believe they need to have someone key-enter MSDS information on a weekly basis

to track their usage of EPCRA Section 313 chemicals.

For SIC Codes 33 and 36, Table 7-5 shows is that it takes more time per Form R for a
facility to complete one Form R, compared to muitiple Form Rs. These calculations were
repeated (data not shown) and the same conclusions apply to facilities that complete “one or
two” Form Rs, compared to more than two Form Rs. While this conclusion is reasonable, it does
not appear to apply to SIC Code 37. Of the four SIC Code 37 facilities that filed only one Form
R, all made one particular product. The remaining SIC Code 37 facilities made one or more
products or were assembly lines handling hundreds of parts. The time each facility reported for
completing Form R reports was similar. Thus, simple facilities making a limited number of
products and those facilities making the same product(s) year after yeér may realize the same

time efficiency in EPCRA Section 313 reporting as facilities submitting multiple Form Rs.




| Table 7-4 “ |
Number of Hours Required to Complete All Form Rs at Slfrveyed Facilities

Percentage of Facilities “
Time Range Estimate SIC Code 33 SIC Code 36 ___SIC Codes 37 "
<8 hours 26 14 26
9-20 hours 18 36 21
21-40 hours 30 21 11
41-100 hours 18 29 26
'j >100 hours 4 0 16
H Unknown 4 0 0
‘ : ‘ | ‘
‘1
o
|
| “Table 7-5 o
Average Number bf Hours Needed to Cbmplete Each Form R
: Time Estimate
SIC Code Data Subset - : (Hours)
33, 36,37 All data 18
33 All data 16
36 All data 16 “
37 All data 22 Il
33, 36,37 Facilities filing only 1 Form R 22 I
! 33, 36,37 Facilities filing more than 1 Form R (with 1 outlier) 16
33, 36,37 Facilities filing more than 1 Form R (without 1 outlier) 11
33 Facilities filing only 1 Form R 26
33 Facilities filing more Than 1 Form R 9
36 Facilities filing. only 1 Form R 23
| 36 Facilities filing more than 1 Form R 10
37 Facilities filing only 1 Form R 9
37 Facilities filing more than 1 Form R (with 1 outlier) 25
37 Facilities filing more than 1 Form R (without 1 outlier) 12
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|
As mdlcated above, the average time needed per Form Ris a funct1on of the number
of hours in the tlme range checked, and whether the midpoint or max1mum of the range is used.
How ever, the various time estimates listed in Table 7-5 represent an averag‘e range, and are
significantly lower than the estimated average burden of 43 hours per Form R as listed in the

Toxic Chemical Release Inventory Reportlng Form R and Instructlons for RY 1996
7.3 Use of the Hotline

Of 60 facilities visited, 57% reported calling the EPCRA hotllne for assistance in
completing the Form Rs (although not necessarrly about RY 1996). F1gure 7 2 shows the
percentage of v131ted facilities that called the hotline for the SIC Codes 1ncluded in this analysis.
Figure 7-2 1ndrcates that personnel at about half of the primary metals fac111t1es (SIC Code 33)
called the hotline, anda greater percentage of the electronic and other electrical equipment (SIC

Code 36) and transportatlon equipment facilities (SIC Code 37) called the hothne

Most of the respondents in RY 1996 (85%) indicated that the hotline was helpful.
However, two fac111t1es stated that they had difficulty getting through to speak to an operator, and
two other facﬂltres stated that they received different answers from dlfferent operators These
same two complalnts about the hothne were received durmg the analyses that EPA conducted for

RY 1994 and RY 1995, in about the same frequency One other facility commented that the

hotline response was not helpful in RY 1995, but was helpful in RY 1996.
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Comments on the Form R Instructions and Guidance Manuals
Surveyors asked faclhty personnel for feedback on the F orm R 1nstructlons and for
requests they may have for any additional guidance materials. Table 7-6 shows the number of
respondents who identified a particular portion of the Form R mstructlons as unclear, for each

SIC Code. The comments recelved were similar for each SIC Code

Table 7-6

Comments on the Form R Chemical Speclﬁc Instructlons

Number of Respondents Stating That a Particular W
_Subject Area Was Unclear = '

Subject Area |  sICCode33 SIC Code36 - | SIC Code 37
Toxic chemical identity 0 0 0
0 1

Mixture component identity

Activities and uses of the toxic chemical

0
2
Releases to the environment on site 2
2

I Transfers in waste to off-site locations

On-site waste treatment methods and 1
efficiency and on-site energy recovery and
recycling methods

Source reduction and recycling activities

‘ General comments received about unclear portlons of the Form R 1nstruct10ns are
summarized below, with the number of facilities malqng each comment shown in parentheses.
The list mcludes comments recelved from facilities in each SIC Code, and were not 1nterpreted to
be SIC-code speclﬁc After the general comments are three separate lists, one for each SIC
Code, of addltlonal gmdance materials that have been requested or commerﬂlts on the Form R

instructions that are SIC-code specific.




Unclear Areas of the Form R Instructions

Definitions of manufacturing, processing, and otherwise use (4 facilities).
The de minz'rﬁz's exemption (2 facilities).

The article exemption (1 facility).

The exemption for vehicles used on site (1 facility).

The definitions of recycle versus reuse (5 facilities). -

The definition of metals versus metal compounds, e.g., nickel versus a nickel
alloy (3 facilities).

How to report metals entering POTWs (2 facilities).
How to determine a facility’s latitide and longitude (1 facility).

The definition of an aerosol (1 facility).

'SIC Code 33 - Primary Metals (RY 1996)

Two facilities requested a guidance document that is industry specific (one was a
steel manufacturer and the other was a foundry), and a third facility simply
requested that more examples be presented.

One facility suggested that EPA opinions be published as part of the guidance.

One facility requested more information on which chemicals are in the glycol
ethers category.

SIC Code 36.- El i and Other Electrical Equi RY 1996

One facility requested that EPA suggest methods (e.g., spreadsheet formats) for
tracking EPCRA Section 313 chemicals used on site.

One facility requested more guidance on estimating stormwater releases.

One facility requested more guidance on estimating releases of acid aerosols (e.g.,
for hydrochloric acid).

One facility requested that EPA release its instructions and guidance manuals in a
more timely manner.
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One facility suggested that the instructions contain less technlcal jargon; another
facility requested “anything” to make the process srmpler

- One facility suggested that the instructions contain a list of references Another

‘ facﬂlty requested that EPA explain where to find the answers to frequently asked
questions. Another facility asked for a list of web sites (e. g ‘both EPA and
environmental group web sites) that provide TRI 1nformat10n

One facility requested that more examples be included over a broader range of
operations. “

One facility requested additional pollution prevention guldance
\\

One facility requested a consistent method for estimating metal releases in
stormwater.

One facility requested that welding emission factors be publijshed, with
- apportionments between different media categorized.

One facility requested more guidance on emissions calculatiens.
One facility requested, for EPA computer programs, that EPA write more easily

- understandable explanations of the program assumptions. A spemﬁc example was
cited, the WIND program for estimating stockpile fugitive em1s51ons

Comments on the Automated Form R (AFR)
Sixty—three percent of the facilities surveyed for RY 1996 used tne AFR to prepare

their Form Rs. Two-thirds of the facilities that used the AFR stated that it was helpful, while

one-third stated that it was not helpful. This information is shown in Figure 7-3.

The types of feedback received on the AFR are provided below. ‘Every comment

shown below was ‘provided by more than one facility. Some of the comments while described
separately below (the way they were reported), may actually be dlfferent ways of descnblng the

same problem.
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 Several facilities said the AFR is easy to use and saves typmg time from year to
year. Common data (such as facility name) are mamtamed from year to year and
only the release information needs to be updated

* Two commenters stated that the validation queries help reduce reporting errors,
partlcularly in Section 8.
. H )

. Several commenters stated that the AFR software seems to be getting better with

each release version. |
' I
Sy

Negative AFR C | AFR S :

e Six facilities reported receiving diskettes for RY 1996 that were not readable, and
- therefore were not useable. One facility said they did not receive the AFR early
enough in the year to use it; and that the AFR should be sent out earlier in the
year. -
: s . o

* Several facilities said they had previously used a Windows version of the

“software, but they were mailed a DOS version this year Most facilities did not

“want the DOS version and called the hotline to obtaln a Wlndows version instead.

e Two facilities reported having problems installing the Wlndows version of the
software for RY 1996; one of these facilities said it had worked better for RY
- 1997. One facility reported problems installing a Windows NT version of the
-software. One facility said that no information was available indicating that the
“ AFR could not be loaded onto a computer on a network. ‘
. [
. Two facilities said that the Wlndows version of the software rild not let them carry
~over data from the previous year (the opposite of the first positive statement made
about the AFR).
w
» Five facilities reported that the software contains hugs but they did not elaborate.
Many of the other bullets in this section probably explain some of these bugs.
One facility said that they had technical problems with Sectlons 3.0 and 6.2 of the
software. Another facility said that the AFR had switched some release totals
around between reporting categories.

« Three facilities stated that the AFR would not let them report metals entering a
POTW as a release for disposal; the software wanted to class1fy it as treatment.
“ |
. Two facilities said that the software would not let them enter :‘NA in every place
where they believed that NA was an acceptable response. ‘

* One facility had a hard time entering extra off-site transfers The software said

releases to the environment and did not distinguish on site from off site releases.
‘ !
H
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This site ended up double-counting these releases. Once submitted, the facility
could not access the database to correct the mistake.

* One facility received a Notice of Significant Error because data that they put into
the AFR were not transferred onto the printed reports created by the AFR.

« . One facility suggested that more specific error analyses be included. This facility
had left out an EPA identification number for a hazardous waste disposal site, but
the error message they received simply said an error occurred in the previous
section.

e One facility said that the AFR User Support Hotline voicemail is always full of
messages, and is unable to receive any more messages.

» Several facilities had trouble printing their reports once they were finished, and
some could not print the reports at all. One facility stated that 1) each AFR page
. was printed onto two separate pieces of paper and 2) some of the printed text was
garbled. One facility said that it could not print the AFR Users Guide.

« One facility suggested that the printer selection section needs to be updated. New
printers come out every year and the AFR printer selection list is not keeping up.

e One facility suggested that the program should have an easier way to exit, or
abort, the program.

7.6 Comments on Use of the Form A

Five facilities surveyed for RY 1996 filed at least one Form A report. The surveyors
agréed that three of these facilities had used the Form A correctly, but two of the facilities had
used the Form A incorrectly. At least eight other facilities could have filed at least one Form A
but did not. Three of these facilities did not know about the Form A. Five of these facilities
knew about Form As, but chdse instead to file Form Rs because it was more convenient. These
facilities said that they had to do the same threshold, release, and other waste management
calculations regardless of the form they filed, and recording their estimates on the Form R, a
form they were already familiar with, would take less time by comparison than learning the

requirements of the new Form A.
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The Form A requirements have been discussed in the reportlng 1nstruct10ns for the

past two years. Some facilities have correctly learned these requirements and used the Form As
The Form A requlrements are also being emphasized in the new 1ndustry—speclﬁc guldance

manuals that EPA is now preparing.




8.0 RECOMMENDATIONS

“This section presents several recommendations for the EPCRA Section 313 program
based on the results and conclusions of the RY 1996 data quality assessment based on site |
surveys. Improvements in reportlng gurdance and in the reportmg instructions, as well as
facilities’ expenence in completing Form R reports for the prev1ous repomng years w111 contlnue
to improve the data quality in the TRI database. Recommendatlons for contlnued 1mprovement

of the TRI database are listed in the followmg subsections.
8.1 ~ Additional Guidance Concerning Forin R Instruction and Documentation

General recommendations noted by site vsurveyors for all SIC Codes include a section
introducing and explaining the Question/Answer document and guidance documents currently
available from EPA in the front of the TRI instructions. ‘Many facilities and trade associations
did not read the entire TRI instruction booklet .and,‘therefore, were not aware these documents
existed. Many facilities also requested a TRI guidance document specific to their industry.
Facilities frequently requested a guidance document on foundry operations as well as oneon
metal and metal compounds reporting. Site contacts responsible for ﬁlhng out EPCRA Sectlon

313 reports mentioned that a readily available list of TRI Internet sites would also be helpful.

Facilities across all SIC Codes visited expressed concerns about the Automated Form
R (AFR). ‘Three of the facilities reported that the original diskettes they submitted to EPA were
deemed “unreadable” Therefore EPA issued a Notice of Technical Error. EPA and the facrhty
eventually resolved the issue and in each case the fac111ty re-sent the appropnate forms None of
these facilities received a confirmation letter from EPA. When site surveyors amved on site with
copies of information extracted from the TRI database, discrepancies existed between the TRI
information and the information the facilities sent to EPA. This problem indicates a potential

systematic error when corrected AFRs are sent to EPA.

Specific comments from facilities in each of the SIC Codes visited are as follows:
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. Better definitions are needed in order to distinguish between recycling and reuse.
: : ‘ ‘ n )

More examples and applicability guidelines are needed for thje de minimis and

o artrcle exemptrons

| Better deﬁmtlons are needed of metals versus metal compounds and EPA
~ guidance should be available on which to report if both the metal and metal

compounds exceed the threshold

~ Clearer instructions are needed in reporiing metals in Section 7 and 8.6 of the

Form R (on-site treatment) One issue in question is Whether an air pollution

; control device removing dust contamlng the metal should be 1ncluded as treatment
- (and if so, what efficiency to report since the metal is not destroyed but is

removed from the gas stream). Specific examples should be given in this scenario

" when the toxic chemical has a “dust or fume” qualifier and/or when the metal dust

collected is actually the product to be sold. Another issue related to on-site

- treatment is whether to report “0” or “N/A” in Section 8 when an on-site treatment
| umt is reported in Section 7.

or how Sections 7 and 8.6 should be completed in thlS s1tuat1on

Clear guidance is needed on whether HCI and H,SO, acid aerosols should be

| I‘Jreported as being treated (Section 7 and/or Section 8) if the chemlcal was simply
~ removed from an air stream and incorporated into an aqueous stream. Facilities
felt the current guldance in the reporting instructions was unclear

Clear guldance is needed on whether a chemical that is destroyed when it is used
to treat other chemicals is considered to be treated itself. Fa0111t1es were unsure if,

“More information is requested on determ1n1ng production ratlo specifically for

those EPCRA. Section 313 Chemicals produced as by—products or where the
production ratio is determined by something other than the annual production

ratio of the final product.




SIC Code 37 - T ion Baui

. '« Better documentation is requested when EPA delists a chemical, but includes it in
a chemical category. A few facilities were tracking specific diisocyanate or glycol
ether chemicals that were once on the EPCRA Section 313 list, but are now
included in the diisocyanates or glycol ethers category instead of being listed
separately. Facilities suggested leaving these chemicals in the EPCRA Section
313 with a note to include them in the chemical category instead.

» Better definitions are needed to distinguish between the minor category
classifications (manufacturing aid vs. processing aid).

82 Additional Guidance Concerning Threshold Determinations

Although the nature and extent of threshold determinations varies from one
industry to the next, some general lessons can be learned from the mistakes identified by the site
surveydrs. Table 8-1 lists common errors made by facilities when determining thresholds and
offers several recommendations to avoid nﬁaking such errors in the future. These
recommendations may also be useful to EPA when developing future releases of TRI reporting

instructions.
8.3 Additional Guidance Concerning Release Estimates o
Table 8-2 lists common errors made by facilities in all SIC Codes surveyed when

estimating release and other quantities managed as waste, and offers several recommendations to

avoid making such errors in the future.




Table 8-1 “
. ‘ |

Recommendations for Avoiding Errors in Threshold Dej:erminaitions

Error Observed in
Determining Thresholds

Recommendation for Avoiding Error in Future TRI
Reporting Years

Facility did not document results of
threshold determinations.

Reporting instructions should emphasize that
documentation requirements apply to both threshold
determinations and release and other waste
management estimates.

Facility assumed EPCRA Section
313 chemicals exceeded thresholds,
rather than calculating annual usages
and comparing these amounts to
reporting thresholds.

Facilities should be informed that assuming thresholds
are exceeded, rather than calculating annual usages for
EPCRA Section 313 chemicals, is a common source of
errors in TRI reporting. Reporting instructions should
encourage facilities not to assume thresholds are
exceeded, even for chemicals used in very large or very
small quantities.

Facility overlooked EPCRA Section
313 chemicals that were purchased in
mixtures.

Facilities should carefully review the most recent
MSDS for every mixture brought on site to identify all
EPCRA Section 313 chemicals used during a reporting
year.

| Facility considered only raw

materials used for production and
overlooked chemicals used for other

purposes.

Facilities should take a systematic approach to identify
all chemicals and mixtures used in production and non-
production capacities, including catalysts, underground
injection well treatment chemicals, wastewater
treatment chemicals, and the like.

Facility environmental staff was
unaware that certain EPCRA Section
313 chemicals were used at the plant.

Facilities should implement measures, such as chemical
usage logs or hazardous chemical inventories, to ensure
that environmental staff are aware of all EPCRA
Section 313 chemicals used in industrial applications.

Facility did not account for EPA’s
most recent threshold determination
guidance.

EPA should enhance outreach efforts to ensure that all
facilities are aware of revised reporting guidelines well
in advance of submission deadlines.
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Table 8-2

i
1

- Recommendations for Avoiding El‘lj‘Ol‘S in Identifying Release and
Other Waste Management Activity Types and Sources

| T = = =

o vj:_O'b_S,erved Error

Recommendatlon for Avmdlng Error i in Future
TRI Reporting Years :

|

Overlooked stack emissions from
storage tanks, or reporting these
emissions as fugitives.

Instruct1ons should emphasize this potential release
source and briefly discuss the definition of loading,
working, and breathing losses from tanks (and the
methodology to calculate them).

Overlooked container residue

Instructions should emphasize that even a “RCRA
empty” drum is expected to contain a residual
(possibly up to two inches) and that it must be
considereci for TRI reporting. Also, note that on-site
drum rinsing and disposal of the rinsate will result in
a discharge to water.

Overlooked acid aerosols
manufacturing

Instructions should indicate that if H[,SO, or HCl is
used anywhere in the plant as an aerosol, regardless
of whether the process is enclosed or not, their usage
should be apphed to the threshold determination and
release and other waste management calculations.

Incorrectly reporting disposition for
off-site transfers

Instructlons should emphasize that facilities should
attempt to determine the type of receiving facility that
is acceptirig the transfers and exactly how the material
sent is being managed (or directly reused) by the

receiving facﬂlty

Questions on on-site recycling

Provide a definition of recycling and include
examples Fof streams that can be considered as being
recycled in Sections 7 and 8. An example would be
used metals or metal compounds. Specifically, what
waste management activity must be applied to a used
metal for 1t to be considered recycled versus reused.

Definitions of source reduction

Consider shortemng the list of codes for source
reduction and providing definitions for each code.

Questions of on-site treatment of
waste stream containing metals

Provide clfariﬁcation of on-site treatment definitions
pertaining to waste streams containing metals.
Facilities completing Sections 7a and 8.6 of the Form
R for metals are confused as to when treatment refers
to collectic!m versus actual destruction of a metal.




Table 8-2 (Continued)

Recommendatmns for Avoldmg Errors in Identlfymg Release and
Other Waste Management Act1v1ty Types and Sources

li Observed Error ‘

Recommendatlon for Avoidmg Error in Future
| _ TRI Reporting Years

Confusion on energy recovery

Few facilities marked metals as going to energy
recovery, either on-or off-site. The TRI Reporting
Instructions should explicitly state that metals do not
have a BTU value high enough for energy recovery,
and should be marked as going to disposal or
recycling.

| Reporting releases as zero versus a
| range code representing a small
| amount

For air and water releases, standard guidance is
needed on when it is reasonable to claim NA or zero
versus “guessing a small amount” - range code A or
B. (e.g. metal processed in amounts up to 10 pounds a
year through furnaces, reactors, etc. Is it reasonable
to claim zero or NA?) Standard guidance is needed
for consistent release and other waste management
estimates.

Questions on Section 8 amounts.

Facilities would like a simple formula for releases in
each block of Section 8. (e.g., Section 8.1 =5.1 +5.2
+5.3+5.4+5.5+ 6.2 (disposal only)). This will cut
down on errors and double counting.

| Clarification of the treatment

| definitions in Sections 7 and 8 of the
| Form R for organic and inorganic

i chemicals.

The definitions in the two sections are currently
different, which can cause problems when reporting.
Confusion occurs when: 1) chemicals go through a
treatment system but are not destroyed. Facilities
need direct guidance to claim zero efficiency, and
then what to put in Section 8 (zero or NA); 2)
facilities may report the amount sent to treatment
versus the amount treated. Current guidance is
confusing because facilities are supposed to report the
amount sent to energy recovery and the amount sent
to recycling, but not the amount sent to treatment
(they should correctly report the amount treated
instead).

| Clarification on how to calculate
| production ratio for “processed” and
| “otherwise used” chemicals.

Facilities often used sales receipts or quantities
released from year to year rather than an activity
index that relates directly to the chemicals used.
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Appendix A




SURVEY INSTRUMENT




Facility ID: | _|_|_|-|_|_|_|-|_[_|_]

1998 11

(TRI REPORTING YEAR 1996)
TRI DATA QUALITY ‘
SURVEY INSTRUMENT ‘




Facility ID: |_|_|_|-|_|_|_|-|_|_|_]

FACILITY FACT SHEET
Date of Visit; through
Facility Name:
Facility Address:
City:
State: Zip Code:

Mailing Address (if different from street address):

Telephone: Fax:

Facility Contact:

Site Surveyors:

Pre-visit Telephone Contact:

Reviewers:




Facility ID: |_|_|_|-|_|_|_|-|_|_|]
]

PRE-VISIT | j‘
| TELEPHONE CONTACT N
TECHNICAL REVIE;V
1. How many Form R (reporting year 1996) chemical reports were submittéd for this i’acility?
|
‘\
2. How many 313 chemicals were identified by this facility, but not reportgd; for repofrting year 19967
| ‘
?!
3. Did the ‘:facili‘ty submit any revised Form R chemical reports for repértigg year 19967
ves..D | No..d  (suipr0s)
4, List the chemicals which had revised chemical reports. u
11
5. Did the fglcility submit any withdrawal requests to EPA for the reporting year 1996?
YES....D ) “ No...[] (Skip to Q.7)
6. List the chemgcals which had withdrawal requests. ‘ :;
Appro&egj D “ Denied [ |
Approved O ‘ Denieci 1
Approved | “ Dénied D
. Approved | Ll “ Denied D
7. How mahy full-time equivalent employees did the facility have in 1996? ” |

NOTE: If there were less than 10 full-time equivalent employees in 1996, do not visit this Sacility.
Terminate discussion with facility at this time. ‘




Facility ID: |_|_|_|-|_|_|_|-]_|_|_|

8. Briefly describe the industrial processes performed at this facility in 1996.

9. Has the facility's process operations significantly changed since 1996 (including equipment, chemicals,
feedstock, etc.)?

YES....[] NO....d  skiproo 1)
10. Briefly describe any process changes.
11. Has the facility implemented any new treatment, disposal, energy recovery, recycling or source reduction

activities since 19967

YES....L] NO....Ld  (stipro . 13)
12. Briefly describe any new treatment, disposal, energy recovery, recycling or source reduction activities.
LOGISTICS
13. Will the facility be operating under typical conditions at the time of the visit?

vEs...[] NO....[]




Facility ID: |_|_|_|-|_|_|_|-|_|_||
oo
What personal protective equipment will be needed to participate in a facility tour‘i’

Hard Hat O

Safety Boots

L
Safety Glasses O
O

Respirator

Other:

How long is a typical tour? If unknown, how many square feet does the facility occupy"
( Consxder this mfommtzon when planning the type and duration of tour that would be most useful).

Hotel recommendanon

Directions to facility:

Time to meet:

Is a confidentiality agreement required to be completed for this facility?

YES...D NO....D (Skip to Q. 20)

Has a confidentiality agreement been completed?

YES...I:] No...[] |

Will the person who completed the Form R and all supporting materials be availabie during the site visit?

ves..[]1  wo..[ Alternate Contact:




Facility ID: |_|_|_|-|_|_|_[-| |||

21. Describe the type and quantity of supporting material available for the Form R calculations.

A-5




Facility ID: |_|_|_|-|_||_[-|_IL||

SECTION 10
REPORT PREPARATION

Who prepared the release estimates in the facility's Form R chemical reports? (Ch:eck all that apply)
F"acility‘:11 Envifonmental Staff . 5
Corporate Environmental Staff

Facility Staft‘i:

Consultant/Contractor

Safety Department Staff

Other, specify

Check all EPA documents and other references used to estimate releases and control efficiencies.
o !

TRI Rebortidg Form R and Instructions, 1996 Version
(EPA 745-K-95-051)

Estimating Réleases and Waste Treatment Efficiencies for the TRI ("Green Book"
EPA 560/4-88-002 ’ |

Title IIT Section 313 Release Reporting Guidance
EPA/560-4-88-004 a through q, Estimating Chemical Releases

Compilation of Air Pollution Emission Factors, AP-42
Industry Tradé Association Materials/Seminars
Privately Sponsored Seminar Materials

EPA-SSdnsbred Training Workshops




Facility 1D: |_{_|_|-|_|_|_|-|_|_]_]

Computer Programs (list) , » K e ‘ . 1
Other , I,
1.3 What is your estimate of the time needed to fulfill the reporting requirements of Section 313 for 19967

Please include familiarization with the regulation and reporting instructions, completion and internal review,
of the reporting forms, and documentation of all information in your reports. (This is the total time for all

Form Rs.)

€ B HOUIS Lot e e e e e e e |
9-20HOUIS .ottt i e et D
21 -40HOUS . oo oottt e ......... e O
41 - JOO HOULS « oottt e e e e e e e et e ]
ST00 HOULS & .ottt e i e e e e et e O
If > 100 Hours, please fill in number of hours ........................... e

1.4 Did you find the 1996 Form R reporting instructions useful?
YES..... El | No...[]

1.5 Did you feel any section of the instructions provided with the Form R were unclear?
YESD NO..... [:] (Goto Q. 1.6) NA.-...E] (;S‘ki1‘7‘to 0.1.6)

1.5.1 Check the appropriate section below and briefly explain the difficulty encountered.

Facility Reporting Determination . ..........couitieiniinnnne e neneneenannnnns l

Part 1. Facility Identification Information ............. ... .. ... O
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1.6

1.6.1

1.7

1.8

1.9

1.10

Part II. Chemical Specific Information ( Circle number of all that apply) ceees ............ O

" If no, explain

Facility ID:f‘ 0 O

Toxic Chemical Identity

Mixture Component Identity

Activities and Uses of the Toxic Chemical
Maximum Amount On-Site

Releases to the Environment On-Site
Transfers in Waste to Off-Site Locations
On-Site Waste Treatment Methods and Efflcrency and On-Site Energy
Recovery and Recycling Methods

8. Source Reductlon and Recycling Activities

Nowkwe-

Did you call the Emergency Planning and Community Right-to-Know Hétline?
YES....[ NO..O  (skipro0.1.7)

Did you find the operator's response helpful?

vEs...[H No...[d

'Have you ever received any assistance from EPA Reg10na1 or headquarters staff to prepare the

N Form R reports?

YES...[1 No...[J
|

: ‘ \
Has EPA or your state ever contacted you w1th questlons about any of the reportzd estimates

. (excluding computer generated notices)?

YES....] No....[]

. Has the facility received any Notices of Slgmﬁcant Error, N otrces of Noncomphance, or Notices
. of Techmcal Error from EPA or the state for any 1996 reports?

YES....[] No....[] :‘
Does the facility use any computer software to track toxic chemicals broright on site, used, or
. identified in MSDSs? “
vEs...d No...[H
" If yes, identify: | 5}‘




1.11

1.11.1

1.11.2

Facility ID: |_|_|_|-|_||.[-[[|-]

Did you use the Automated Form R (AFR) electronic reporting to submit your Form Rs?
vEs...[] NO...O  (skipro@.1.12)
Did you feel the AFR helped to reduce any errors on the Form R?

vEs...[ No...[0

Describe any comments on the use of the AFR.

Are there additional guidance manuals that EPA should develop to provide more clarification on
Form R reporting?

vEs....[1 No...[1

If a Form R was completed and the total annual feportable amount was less than 500 pounds, why
did the facility not complete the short form for the alternate threshold reporting?




Facitiy 0 |_{_|_H L
SECTION 2.0 | o .

' INTRODUCTION AND FACILITY TOUR
(313 CHEMICALS PRESENT ON-SITE)

21 List all chemicals reported on the facility's Form R Chemical Reports.

Chemical Name CAS # Not a Section 313 Chemical
-

EEEENEREEE
RN
RN
ARERNERNEN
AEEENERNE
NERRREEEEN
NN
RN
AERENENNEN
AERNNENNEN
EEEEENENEN
AERNNERNEN
NERENENNEN
RN EEN
RN

Uoooo0oo0DoDocoo0oooooaod
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Facility ID: |_|_|_|-[_|_|_-|_]_||

List all Section 313 chemicals not reported on the facility's Form R chemical reports, but
documented by the facility. :

NONE....[

Chemical Name CAS # Not a Section
313 Chemical

NEERREANEN O
NEEEENENEN

I X S

0
0

Ll

O0OOooon

0 L

0 R

O

List ALL other Section 313 chemicals not reported or documented, but identified by the surveyor
during the site visit.

NONE.....J

Chemical Name CAS #

A-11




e j
Facility ID: 0 5 O

List all mixtures identified during the facility tour which may contain Seg:tion 313 chemicals.
| ‘
!

(@ (®) © @ ©

Identify Section Amount of Section
313 Chemical Concentration of Amount of Mixture 313 Chemical
.. Mixture Name Present Chemical! Used in 19962 Used?

. ; o
'If concentration ofwchemical is below de minimis (0.1 wt.% for carcinogens, 1.0 wt.% for gll others), do not include
mixture in threshold determination.
# Complete columns d and e during threshold determination.




Facility ID: |_|_|_|-|_|_|_]-|_|_[_]

Process Diagram(s):

(identify release points and chemicals)

A-13




;Facility ID: |

S

Treatment Unit, Disposal, Energy Recovery, Recycling or Source Reduction Operation(s):

(identify release points and chemicals)




Facility ID: |_|._|_|-|_|_|_[-]_|]_]

Facility Tour Notes:

A-15




Facility ID:

Facility Tour Notes (Cont'd):

|
(EREENENEREN




Chemical Name: _ : Facility ID: ]_|_|'_|-|_|_|_|-l_'l_]..l

cas# | | [t

SECTION 3.0
REVIEW OF THRESHOLD DETERMINATION

3.1  How is this chemical employed at the facility? (Check all that apply)

Facility = Reviewer Facility Reviewer
3.1.1 | | Manufacture

a. Produced at the facility

b. Imported by the facility

c. For on-site use/processing
d.  For sale/distribution

e. By-product

O 0O 0O o o d
O 0O 0O 0O O d

f. Impurity' (% = )
3.12 ] O Process (incorporative activity)
a. Chemical reactant (raw materials,
intermediates, etc.) O O
b. Formulation component ] L]
c. Article component 1 O
Ll L]

d. Repackaging

'If impurity is present below de minimis concentrations (0.1% for carcinogens, 1% for others), it is exempt from
reporting.

A-17




Chemical Name: | | Facility ID:

EEEEREREE

Facility Reviewer

. Facility Reviewer
3.13 | O Otherwise Use (nonincorporative activity)

a.  Chemical processing aid (addéd to reaction “
mixture) w O O

b.  Manufacturing aid (process lubricants,

coolants, etc.) ‘3 O ]

O
O

c. Ancillary use (cleaners, degreasers, lubricants)
3.14 O ‘m D Exempt‘Uses

a.  Used in laboratory activities

b.  Structural component

c. Rputine janitorial/facility grounds maintenance

d.  Personal employee use

e. Motor vehicle maintenance

f. Intake water component

0O0OO0OOoOaoao
OO0OO0ODO0ODO0aDOo0aDO

g.  Contained in an article

3.2 Was the chemical reported by the facility?

YES... (Gewoss No..O

3.2.1 If nd, why did the facility decide this chemical was not reportable?
a.  Belowthreshold.................... e ‘ ................. O
b EXCIMIPL .« o etntetiteenreteereneeaneeaneenneenneennns “ ................. 1
c. i Overlooked chemical ...............ooiiiiiia.., ‘. .. e .. ....... ]
d Omer (specify) ‘ ‘ - 1
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Chemical Name: Facility ID: ]—l-[—l‘|—|—|—|‘l—|—l—l

3.3 Are all uses of the chemical exempt from reporting according to the surveyor or are all uses of the
chemical a non-aerosol form of sulfuric acid or hydrochloric acid?

YES....D (Goto Q.3.10) NO....D (C(mtinue)

3.4 Does documentation which supports the threshold determination exist?
(Documentation is defined as any type of data available at the facility in any form which can
be used to recalculate the estimate)

YES....[] No...
34.1 If no, why not?
a. Documentation cannotbe located ........... ... .. ..., 1
b. Documentation was notretained by facility . ... ........... ... ... ... ... ... ... |
c. Facility unaware that documentationisrequired ................. o iine.... Ol
d. Facility overlooked the chemical (Skipt0 0.3.6) .. ... |
e. Other (specify) ____ e i eeeitreenaaes [
35 What was the basis of estimate used by the facility for the amount manufactured, processed, or

otherwise used in 19967 Check all that apply.

a. Purchase/Inventory reCOTdS . . ... vv 'ttt ittt it et it ie et ]
b. Emission Factors . ....... ... it i e e e ]
c. Massbalance ....... ... i e e 1
d. Assumed threshold exceeded (no calculations completed) ...................... ]
e. Process recipes/MSDS . ... Ll
f. Monitoring data . .. ... e e e |
g. Productiondata ........ .. .0 it e e e ]
h. Other (specify) O

A-19




i

1
|

Chemical Name: Facility ID:j‘ O A

Il
i
1

3.6 How much chemical did the facility manufacture, process, or otherwise uge in 19967*

Facility Reviewer
Manufactured
Processed

Otherwise used

d. Facility did not estimate these quantities

Was the reviewer's estimate of the amount of chemical manuféctured, prdéessed, or otherwise used :
" recalculated using available documentation or recreated using other facility data?
. . 1 .

Recalculated, with no error
Recalculated, withiri a factor of 2
Recalculated, within a factor of 10
Recalcﬁlated,‘w greater than a factor of 10
Recreatgd, with no error

Recreated, within a factor of 2
Recreated, within a factor of 10
Recreated, greater than a factor of 10

Facility did not estimate these quantities

Was a ‘threshold exceeded for this chemical in 19967

YES...L1 (Tnis chemical should have been reported. Continue) ‘
0)
11

: i
*Record calculations and assumptions for the threshold determination on the worksheet in Section 6.0.
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Chemical Name:

Facility ID: |_|_|_|-[_|_|_[-|_|_|_|

3.10

This chemical was:

a. Correctly reported (Go to Section 4.0) |
b. Correctly not reported (Skip to next chemical) |
c. Incorrectly reported (Goto Q.3.11) O

d. Incorrectly not reported (Go to Q.3.12)D

Why was this chemical incorrectly reported?
Facility reported, although amount used was below threshold
Facility incorrectly assumed threshold was exceeded
Chemical activity was misclassified
Threshold quantity was miscalculated
Chemical was exempt
Chemical has been delisted/modified

Other (specify)

(Skip to next chemical)




Chemical Name: ___ Facility ID: ; 1 I B T O

3.12 . Why was this chemical incorrectly not reported?
Chemical activity was overlooked

Chemical activity was misclassified

Other (specify)

“‘ . (Continue to Section 4.0)
i

If the facility completed a short form for this chemical, ‘;ue the releases les“s than 500 pounds?
‘ |

vES...[] (Skip to the next chemical and document the release calculations)
: ‘ \




Facility ID: |_|_|_[-[[|_|-]-]-||

SECTION 4.0

REVIEW OF RELEASE TYPES

A-23
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Facitity D: |_|_|_[-|_|_|_I-L_|_|_|

SECTION 5.0

REVIEW OF RELEASE ESTIMATES




e~V

258o[a1 SJeuInsa jou pIp AifIoed = VN

»po= O WINIPSUI ST} [HM SOUNUOD
0’9 UONOAS UI SUONR[ND[BD 3SBIAI JUSWNIO(] S)SOJIUIEH 9)SeM SNOPIRZEH = HO J0U Op ‘WNIPSUI ST} 0 958931
['SO o] PITeINO[Ed 2q (,,sson8,,) Juowedpn[ SuneamSug = [0 ® 9ARY JOU 590p ANJI08] = YN
(o1y100ds-TeoTUIaTD J0U SIE JeY) SI0)IL] SAPNfoUl SIY))  uonsany) o3 doys
(,,S9[e> Joumu,,) suonejnofeo Sueauidug = DO ‘[eoTIay ST} PSYOOLIoA0 ANfIoR] = TN
9SES01 JEUINSe J0U PIP ANI0B] = YN ©) s10)08] UOISSHUa ofroads-eomIsyo vgad = 4  uonsany) o3 djs ‘ueeq aaey
SUORR[IO[ED 20UReq SSEN = D PINOYS Inq Y WLIO,] UO papnjoul
09 UomO9S Ul 9JeIdIe SIUSWISINSBIUI 10011p IO Bep SutoyuoN = W (D) 10U Sem 9jeuInse 9ses]9y = IN
QIOUI ST POYISUI ST Ay JuSWINOOQ 2] . SqI 66600 = O
(001 ‘EN ‘@°1) 353 AL} 19JUD Jng I e6y-11 = d
ON= N WNIPOUI SIY) YIIA INUNUOD JOU 0P ‘UIdY 3Avy SQIOI-1 = V
sax = X ()  jou PINOYS JNQ PIPNJOUI SBM dJBWNSI ISBIPY = EN :sopo)) o8uey (1)

() “Kjroe;

D dV D 94V D 9 V K B/ D 9V QU3 se (s)poyrew Sures oY) Jursn uﬁEﬁmo 9SBA[I S JOMIIASI ) JOWuY "9
©)
D g9 v D 9V D 9V D 9 Vv D 9V {S)POyiatl SjETooe 97001 & JuIsn o)eUIISo a5ea[al S IoMIIARI 9y} Uy °C

() (7) {ereurnso o5eo[o1 STRIMO0E
SI0UI © 912[no[ed 0} pasn 2 PInod Yorym (S)poYiour 103)aq € STIBYM ‘¥

(€) ¢ PIewmnSo oSBa[a B SUIULIOP 0}
POYISW S1BINDOE 1SOUL AU} STY) SI “AJ[I08] o) 03 S[qE[IBAR BIBP UO paseq ‘¢

(7) (SeaoI 1oy} Sjewnse 0} osn ANfioey oY) PIp (S)POYIoW JeyM ‘T

av D gV (1) (sq ) Sreunso oseo[ox SATITIEY Joyug T

:3[qe} Suimofoy 1) 9)9[durod (7 uonsony)) ez y UONIIS Ul PIYNRUIPI ISLI[II 9)Is-UO YoLd 104
(S3seaPy NIS-U() SAJLWI)ST ISBIY JO MIIAY [°S UOIIIS

T sar fmoea




WNIPaU ST} Y)IM SNURUOD
"9 UOT03G Ul SUONB[NO[EO 9S8l JUSWINOO(] . 10U Op “UINTPSUI ST} O} 9SBafal
[50 10] PoTETmE5 3G € OA®Y 10U S20P ANI0B]
9SEI[OX SJRWINS? J0U PIP AN[0R] = YN  uonseny) 03 diyjs
BpRO= O ‘[EOTWAYD SIY} PaOOLIRAC ANjIoR,]
9SBIJAI JJBWNISS J0U PIP AN[Ioe] = VN SIS9JIUBUI 9)SeM SNOpIeZEH = HO  uonseng) 03 diys ‘ueaq 9Ly
(.,5%on8,)) JuoweSpn{ SummesmSug = O PINOYS Inq Y ULIO,] U0 popnjoul
09 UOT09g UI 9jBINOOE (ony105ds-TeoruIoyo J0u o1e Jey) SI0JOLJ SOPNdUI SIy) 10U St SBTINSY OSEI[Y
Q10U SY poyIous ST Aym JUoWINOO(] (,,897e> Yo, ) suone[noEs SutseuSug = QO sq1 666-00S
$10)98J UOISSTIS oyroads-feonueyo ydd = 4 Sqr 66111
ON= N SHOTIBINDED SJUB[e] SSEIN = D) sqi 01-1 =
SO = X SJUSUISINSLIW J021IP 10 B1ep SULIOHUOW = W (2) isopop ofuey (1)

(S) “Aanyroey
oY) se (5)POYISW SWES oy Sulsn SJLWNSS 9SLA[AI S, IOMIAI OY) WU ‘9

(©)
TS)POYISU STeI03¢ S10UI & SuIsn 9ew)se 9Seayal §,JOMOIASI SY) 10U *C

(¥) () {oreurnso oses[ol FBMDIIE
SIOUI & 232[no[ed 0} Pasn 5q PINOD YOIy (S)POYIaN 1019q € STIeYM, p

9 Zoﬁ.mmD.O OL dI¥S ‘SHA S1€0 Al

(€) ¢2reWNSS 9SBS[aI B SUULISNOP O}
POUOUI S7LINIL JSOW S ST SI ‘A3H[1oB] U} 0] J]GR[iLAR BIEp U0 paseq ‘¢

(7) {osea]a1 oW SjeuIIsa 0) asn KJNIBY o) PIP (S)POYIow Jeyp g

2 g Vv D 9 Vv 0o 4V 24V (1) (sqq ur) ojewinss asea]al s,Aj108] 19UL °[

9§ 79§ 79§ 9§ : AT #svo
(£1940031 £33010) (BurppLaa) (nusunraxy) (1esods1p)
JRJSUBLY, S-JO | WISuLLY, ONS-YPO | Iojsuei], 3IS-JO | WBYSURIY, NIS-PO dUIEN feonuay)

:a1qe) 3uimofioy a1 33aydwod ¢(z uonsang) qz'p :ouoam uj pagnuspl 9Sea]1 9)IS-3JO YOEd 30,

 (ANS-JO) SIEWNSH ISEIRY JO MIIARY 7S UOIIG




£EVY

*(’9 UONOAS UI SUOTIBNOTEd 9y} JUSWINO0(]
['sennuenb osoy) 91e[NOED 03
KoAIns ST JO 7°G PUE 'S UONI9S WOI] SJLUISa S5ea]ol 153G oY) as[) 130N (4]

1

“WINIPaUI ST} Y14 ANUNUOD JOU 0P 9)eUINSS J0U PIp AI[Ioe] VN

i}

Y10
popraoid jou sIseq ‘pojelInsa sem § UONOAGS 10J Be(

HIO
HSVHON

I

8'88§ - (ATuo payesn) 79§ + 19§ = GL88 WO -
88§ - (A[uo payokoar) 7'9§ = G688 J W0 -
9'88 - (A[uo £10A0001 £§10U0) 7°9§ = qg-88 o uriog -
ajewnse jou pip Aoey = VN [8'8§ - (Aquo [esodsip) 7'9§ + S'G§ + ¥'S§ + €68+ 76§+ 1°681 = d1'88 ywog -
ON = N )
S = X ® :onbruyosy Suimofoy oy pesy = HoEL (D)

‘erep 8
U0T)9a§ JO UORE[NO[ED SY) UI SIOUSISKIP Aue Sulfieop
uoneuejdxe ue 10 sejou 9p1a0id ‘ON ST 'O I 'S

(¢) (owes ay) €' WOIJ PSIISsue} I0 pases[al
Amuenb oy pue (1°D) S1WNSI SAN[IOE] O AV P

“(7) 9301100} UI POYIAWI 31}
Suisn paxojsuely Jo pases[ol Ajpuenb oys ae[noE) ¢

(1) "Syeuwn}se Jo siseq S,AN[10e) WY T

(erowpisa jou pip Kupionf jt YN 4o1g) “d WO
o uo ‘g munjo)) ‘g§ woiy syewse s,Anproey ojuyg ‘1
—aess | . me | TFTHTTT s
cu.mﬁcba 83“ - ,.,”cuvmam._.umkauﬁaov, ST T

qs'88

mh 88 o
G ﬁcvmo_%um.

3.@ .ﬁO w»?ﬁ& uen(y

suieN] (RIS

(STRJSUELY, MS-FJO 10 SIEIIY NS-UQ)
e)e(( 8§ A ULIO] JO MIAdY €S UONNDS

PP anAmoed




|
Facility ID: LLLI-LLLI-LLLI

o Section 5.4 Review of Form R §8 Data
- (On-Site Treatment, Energy Recovery, or Recycling)

‘Fb‘r‘ the ori-éite treatmexig orﬁnergy recovery‘ method(s) identified in Section 4.2c (Question 2), complete the following table.
Only recreate on-site recycling estimates that were provided by the facility. Do not estimate on-site recycling releases NOT

identificd by the facility.

.| On-siteEnergy -

.| On-Site Treatment |~ - Recovery . .
CAS# - - (§7A or8.6B) . | (§7Bor8.2B) -
1. Enter the facility's estimate of quantity from §8, Column '
B, of the Form R. (1)
2. What method did the facility use to estimate the amount
treated, sent to energy recovery, or recovered from
recycling? (2)
3. Based on data available to the facility, is this the most
accurate method to estimate the amount treated, sent to
energy recovery, or recovered from recycling? (3)
IF Q.3 IS YES, SKIP TO QUESTION 6
4. What is a better method which could be used to calculate
a more accurate estimate? (2)
5. Enter the reviewer's estimate using a more accurate
method. (4)
6. Enter the reviewer's estimate using the same method. (4)

Chemical Name

(N
N1
N2
NA

. . |
Estimate was not included on Form R but should have been, skip to Question 4.
Facility overlooked this chemical, skip to Question 4.

Facility does not have this on-site method, do not continue with this medium.

nmunn

Monitoring data or direct measurements

Mass balance calculations

EPA chemical-specific emission factors W
Engineering calculations (this includes use of factors which are not chemical-specific)
Engineering judgement ‘

Hazardous waste manifests

Other _ ‘ ‘

NA Facility did not estimate quantities for this on-site method

Document the method used by the facility and/or alternate methods used in Section 6.0

[ T (1 1 I 1}

Y Yes
N No
NA Facility does not have this on-site method

Document calculations in Section 6.0.
NA = Facility did not estimate release.




Facility ID: |_|_|_|-|_|_|_|-|_|-|-]

Section 5.5 Review of Form R §8 Data
(Production Ratio/Activity Index and Source Reduction Activities)

1. Enter the facility's estimate frdm §8.9 of
the Form R. (Enter NO if facility did not
estimate)

2. Enter facility's basis of estimate (1).

3a. Is this estimate based on a variable that | 3a.
| most directly affects the quantities of the
toxic chemical generated as "waste"
quantities? (2)

3b. If Q.3a is NO, enter surveyor’s choice | 3b.
for alternate basis.

3c. If Q.3ais NO, enter surveyor's ' 3c.
production ratio estimat

:tio

4a. Enter the source reduction activity 4a-1. 4a-2. 4a-3.
codes from Section 8.10 of the Form R.

4b. Provide a text description of the source | 4b-1. | 4b-2. 4b-3.
reduction activity. '

4c. Is this activity "source reduction” (i.e., |4c-1. 4c-2. 40-5.
not recycling, treatment, energy recovery,
.or disposal) (2)?

Possible source reduction activities noted by the surveyor:

1) :
TCM = Ratio of amount of the toxic chemical manufactured in 1996 to 1995
TCPV = Ratio of production volume in 1996 to 1995 ‘ a
TCU = An activity index of the amount of toxic chemical used in 1996 to 1995
HR = An activity index of the amount of operating hours for an activity in 1996 to 1995
WT = An activity index or production ratio based on a weighted average of data from several processes
OTH = Other:
NA = The manufacture or use of the chemical began in 1996.
2
Y = Yes
N = No

SECTION 6.0

CALCULATION WORKSHEETS

A-35



Facity 1D |_|_|_J-|L|L|_LL)

THRESHOLD DETERMINATION WORKSHEET

Chemical Name:

Amount Amount Otherwise
Description of Use Manufactured Amount Processed Used

TOTALS

Calculations:




Facility ID: |_|_|_|-|_|_|_|-|_|_|-]

MAXIMUEMAMOUNT-ONSITE-WORKSHEET

Fan) N M 1AL
Il ar iNaiice.

AL ot 7 ey 7 L | In ol 4
- A storageareas-ywreretristnemicalmuay venepe,
T £ ol ol LN I AN % 2P 43 4
b Trieamonnl oy cremicai oeing  useaaruny iine,una
.o e al) 4 ot al > 1 1 £ P
b Trteanmonnt o Cremicul I eacr wasie sireunt.

Storage Areas:

Total:
Chemical in Use:

Total:
Chemical in Waste Streams:

Total:

Total On-Site:

A-37
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RELEASE ESTIMATE WORKSHEET

Chemical Name: __ | | Release Type

CAS#I_'__'_I_]_I l , l I_| SIPage# - Quest1on#

INSTRUCTIONS: Record all calculations Jor release estimates below m—t—he-apm‘om-mte—sm Be sure

to identify if calculations use the same method as the faczlzty or a more accurate method.




Appendix B




September 21, 1998

Mr. Environmental Contact
Company Name

Address

City, ST 00000

Dear Mr Environmental Contadt:

‘ ‘ ‘ “ -

Your facility has been randomly selected by the U.S. Environmental Protection Agency
(EPA) to participate in a data quality survey of facilities that submitted 1996 reporting year
Form Rs for the Toxic Chemical Release Inventory (TRI) under Section 313 of the
Emergency Planning and Community Right-to-Know Act (EPCRA). The purpose of the
survey is to evaluate the quality of the data submitted on the Form R chemical reports and
to provide feedback to EPA that can be used to improve the reporting instructions,
guidance, or the reporting form. Eastern Research Group, Inc. (ERG) is working with
EPA to conduct survey visits to approximately 60 facilities randomly selected from the TRI
database in the following SIC Codes: 33, 36 and 37. “

‘ ‘ ]
Participation in this program is voluntary. However, we believe your participation will
provide a valuable evaluation of the threshold calculations and release and transfer
estimates for your facility, which will assist you in future Form R ﬂeporting.

ERG technical staff members will visit your facility at a date between May and July 1998.
Most visits will last 1 day, depending on the number of chemical reports you submitted and
the number of Section 313 chemicals located on site. We will spend the majority of that
time reviewing the methodology and data that your facility used to make threshold
calculations and release and transfer estimates for the 1996 reporting year. During the site
visit, we will need your assistance to tour the plant in enough depth to allow us to
understand your manufacturing processes and to identify potential release points. We will
make every effort to minimize disruptions to your schedule while we are on site.

We will contact you by telephone within the next week to arrange a date for the site visit. I
would like to emphasize that the name and location of your facility will not be released to
EPA in order to ensure confidentiality of your facility's information. All data collected on
this project will be tabulated and reported to EPA in summary form only. At the project
conclusion, facility identification information will be destroyed.

CEB3\0627-05.ij




Mr. Environmental Contact

September 21, 1998

Page 2

The EPA Project Manager for this program is Velu Senthil of the Office of Pollution
Prevention and Toxics (OPPT). Enclosed is a letter from him requesting your
participation.

Thank you for your cooperation. If you have any questions, please feel free to call me.
Sincerely,

Program Manager

Enclosure

CEB3\0627-05.ij







