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EXECUTIVE SUMMARY

State environmental agencies have increasingly been facing the dual pressuresto oversee
ever growing numbers of pollution sources with fewer resources, and to demonstrate that
agency compliance assurance efforts are yielding measurable results. The States
Common Measures Project began in 2006 as a multi-state effort to address both these
pressures by:

Evaluating the performance of targeted business sectors using common measures
and statistical approaches.

Beginning to use the results to identify particularly effective strategies states
employ to promote good environmental performance on the part of the regulated
community.

M easurement proj ects such as the States Common Measures Project are not undertaken
just for the sake of measuring something. These measurements are needed to determine
if the facility performancein astateis good eno ugh to meet the state s policy

objectives for the regulatory program and to identify any oversight practices that appear
to be associated with higher performance levels. To the extent that the findings are
reliable, the states are able to use the findings to make better decisions about efficient and
effective programs.

Under the project, funded through the 2005-2006 EPA State Innovations Grant Program,
the ten participating states - California, Colorado, Connecticut, Maine, Massachusetts,
New Hampshire, New Y ork, Rhode Island, Vermont and Washington applied the
measurement methodology developed by Massachusetts for the Environmental Results
Program (ERP). ERP s an innovative approach to improving and measuring the
environmenta performance of selected business sectors or groups. ERP uses aunique
combination of linked compliance assistance, compliance certification and statistical
performance measurement that leverages traditional compliance assurance activities to
achieve improved performance for the selected group.

The project was implemented in four phases over three years:
Phase 1) Group Orientation and Capacity Building.
Phase 2) Making Decisions on Groups and Indicators.
Phase 3) Data Collection, Field Observer Training and Statistical Methods.
Phase 4) Data Analysis and Reporting Results.

Phase 1) Group Orientation and Capacity Building

This phase of the project served to ground the participants in the basic concepts of ERP
measurement. In order to ensure the reliability and comparability of results for all
participating state, training was devel oped and provided on the following topics:

Data quality assurance.
The use of indicators and statistics to measure performance.
The characteristics of good indicators.
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Data collection methodologies.
The characteristics of the group being measured.
The indicators used to measure performance.

This background was provided prior to selecting the groups and indicators in the belief

that it would lead to agreement on groups, indicators and data collection methodologies
that were conducive to reliable measurement.

Phase 2) Making Decisions on Groups and Indicators

In Phase 2, project states applied the lessonslearned about measurement to select two
groups to measure and to define the set of indicators that all states would use to evaluate
the performance of each group. While the grant commitment was to complete
measurement on at least one group, the states decided, through a combination of
summer work assignments for each state, in person meetings, and telephone conference
calls, to measure two groups. Colorado, Connecticut, Maine, Massachusetts, New
Hampshire, New Y ork, Rhode Island, and Vermont all agreed to measure the
performance of Small Quantity Generators of Hazardous Waste (SQG). In addition, the
project states decided that to the extent that there was sufficient time during the grant
period and a state had the capacity to take on an additional measurement project, project
states could choose to work on the auto body sector aswell. The project states
successfully agreed on a set of common indicators for both groups. The indicators
included both regulatory requirements and desirab le best practices that went beyond
compliance.

Phase 3) Data Collection, Field Observer Training and Statistica Methods

Data collection was the focus of Phase 3. In this phase, participating states devel oped
and implemented common approaches for identifying the universe of facilitiesin each
group, and for selecting a random sample of facilitiesto inspect. The project states also
agreed on the ways the results would be analyzed and presented. An automated data
analysis and presentation tool developed for the Massachusetts and Colorado ERP
programs, the ERP Performance Analyzer, was augme nted for use in this project.

A sample-size calculator tool developed for the M assachusetts ERP program was used
to analyze the effect of sample size on the precision and reliability of the results. The
project states decided that 56 was the optimal number of inspections for each state to
conduct in light of available resources. In order to ensure data comparability across
states, a common inspection checklist was devel oped for both sectors. All of the
individuals that conducted field observations were trained in the use of the checklist and
data quality assurance procedures. All eight states that participated in measuring SQG
performance completed their inspections by the fall of 2008. However, due to budget,
time constraints and universe composition, the number of inspections successfully
completed per state varied from alow of 22 to ahigh of 57. Upon completion of the
SQG field observations, the data collected on the inspection checklists was entered into
the ERP Performance Analyzer. In addition to the SQG inspections, New Y ork and
Washington State completed a portion of their planned auto body inspections. However
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this data was not collected and analyzed as a part of the States Common Measures
Project.

Phase 4) Data Analysis and Reporting Results

Thefina phase of the project involved anaysis and presentation of the results. The ERP
Performance Anayzer was used to calculate and display two different measures of SQG
performance for each state:

The SQG mean facility scorefor al indicators, regulatory indicators, and
beyond compliance indicators. The facility score isthe proportion of
applicable indicators that the facility successfully achieved. It is measured on a
scaleof 0 10. A score of 10 indicates that the facility successfully achieved
100% of the indicators. A score of 0 indicates that the facility did not achieve
any of the indicators. The mean facility score is the average score for al
facilitiesin the state.
The achievement rate on each indicator the percen tage of inspected facilitiesin
the state that achieved the indicator.

The ERP Performance analyzer aso calculated the confidence intervals for the observed
mean SQG facility score and the achievement rates in each state, and identified
statistically significant differences between them at 3 confidence levels: 85%, 90% and
95%.

The charts below show observed mean facility scores for each state, and the observed
achievement rates on each regulatory and beyond compliance indicator. Overall
performance for regulatory indicators was relatively high across the states and no state
felt the overall results were cause for serious concern. However, project states felt certain
indicators warranted consideration of options for improvement. There were statistically
significant differences in state SQG performance on the SQG regulatory indicator mean
facility scores and on five of the eight individual regulatory indicators.

The beyond compliance performance was lower overall and showed wider variation
among the participating states. There were statistically significant differences identified
in state SQG beyond compliance indicator mean facility scores and on all four individual
beyond compliance indicators.
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STATES COMMON MEASURES PROJECT
Observed State SQG Achievement Rates on Beyond Compliance Indicators
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Participating states provided descriptions of the amount and nature of compliance and
beyond compliance assistance provided, compliance inspection triggers and frequency,
and enforcement tools and reporting requirements in place during the three years prior to
the project. This program design information was compared to the performance results to
identify if there were any oversight practices among the states that could be associated
with higher performance rates.

This analysisindicated that onsite compliance assi stance and active beyond compliance
assistance programs appear to be associated with higher performance levels. The other
program design attributes did not appear to be related to SQG performance levels.

Conclusion

Over athree year period, the ten project states were able to use the same set of common
measures to evaluate the environmental performance of acommon group of facilities.
The project also created areplicable template that can be used by other agenciesto build
the capacity to measure group performance and to use the information to identify the
most efficient and effective strategies for promoting better environmenta performance.

This effort has already paved the way for other ERP-type measurement projects. Current
activities being considered or under development include:

The same project states selecting additiona sectorsto anadyze
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The development of a second States Common Measures Project proposal which
would build on the work of this project to do more in depth analysis of the
relationship between program design and high SQG performance. 1t would also
create more robust energy efficiency, pollution prevention, solid waste recycling,
and water conservation beyond compliance performance indicators.

A six-stateinitiative in EPA Region V to develop and implement aregion-wide
ERP for auto body shops that will include the use of the indicators developed
under this project. The six-state initiative is funded through an EPA State
Innovation Grant awarded in the spring of 2009.

An EPA Region 1 and EPA Office of Enforcement and Compliance Assurance
initiative that uses the indicators developed by this project to measure auto body
performance in Massachusetts.

Achieving the full benefits of the States Common Measures Project requires the
widespread adoption of ERP-type measurement across environmental agencies. The
challenge going forward is to take meaningful steps to capitalize on the potential created
by this project. The project states recommend that EPA provide the key leadership and
financial support needed to:

1. Promote and expand the use of ERP-type measurement in both core and other
work in states and EPA to:

Look within and beyond individual states to identify and adopt the most
effective and efficient environmental performance improvement strategies.
Allow states the flexibility to deploy resources based on measured
performance.

Promote the use of ERP-type measurement to routinely make environmental
program priority and resource allocation decisions.

2. Support the development of an ERP Training Institute to codify thiswork into a
formal ERP measurement curriculum.
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0. INTRODUCTION

Due to two significant demands: 1) the need to effectively and efficiently improve the
environmenta performance of large groups of facilities with limited agency resources
and 2) calls to demonstrate that agency compliance assurance efforts are yielding
measurable results, a number of states began to actively employ awide variety of
traditional and innovative approaches to environmental compliance, enforcement, and
assistance. Theseinitiatives involved experimenting with various combinations of

regul atory and non-regulatory tools to drive environmental performance improvements
within identified regul ated sectors and groups. Although state agencies have collected
information about various aspects of their activities and the general performance of
certain sectors, seldom has there been an accurate basis for drawing group performance
conclusions and limited ability to compare the differences in group performance levels
between two or more states working on a common sector or group. Asaresult, in 2006,
the Massachusetts Department of Environmental Protection (MassDEP), building on the
successful measurement approach developed for its Environmental Results Program®
(ERP), designed and implemented the States Common Measures Project to apply the
ERP measurement approach across more than one state. This project was funded through
the 2005-2006 EPA State Innovations Grant Program.

0.1 THE OVERALL GOALSOF THE PROJECT

Improve the ability of state environmental agencies to evaluate the performance of
targeted business sectors including devel oping and implementing performance
measures and using statistical approaches to analyze and report the results.

Improve the ability of state environmental agencies to identify and adopt effective
and efficient environmenta performance improvement strategies based on those
results.

L ERP, first developed by the MassDEP, is an innovative approach to improving and
measuring the environmental performance of selected business sectors or groups. ERP
uses a unique combination of linked compliance assistance, compliance certification and
statistical performance measurement that leverages traditional compliance assurance
activities to achieve improved performance for the selected group. For more information,
go to: www.erpstates.org
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The Anticipated Outcomes of the Project at | nception

Short-Term

Agreement on groups to be measured and performance indicators by which they will
be measured.

Increased knowledge of measurement options, the role of dataquality in
measurement, data collection issues and results presentation.

Intermediate-Term

Presentation of project states performance data for the selected group(s).
General comparison of performance levels of group(s) and differing state
performance improvement strategies.

Long-Term
Increased acceptance by states and EPA of ERP-type measurement.

Common group performance data to support adoption of more effective and efficient
group performance improvement strategies.

0.2 FUNDING AND SUPPORT

The MassDEP, in partnership with the Northeast Waste Management Officials
Association? (NEWMOA), applied as the lead state agency for this multi-state project
under the 2005-2006 EPA State Innovation Grant (SIG) program.

The SIG awarded by EPA was $255,000 over a3 year period. In addition, MassDEP
contributed $15,000 for upgrades to the ERP Performance Analyzer, an automated data
analysis and presentation tool. The project was completed on budget and ontime. See
Section 3.4 for more information on the ERP Performance Analyzer.

0.3 OVERVIEW OF PROJECT PHASES

The project was implemented in 4 phases over a3 year period:
Phase 1 included group orientation on project goals, exploration of choices for groups
to measure, types of measures and data quality training.

Phase 2 involved making decisions on industry groups, developing common
definitions and indicators, and reviewing data choices and implications.

2NEWMOA is anon-profit, non-partisan interstate governmental association. Their membership
is composed of state environmenta agency directors of the pollution prevention, hazardous and
solid waste, and waste site cleanup programsin CT, ME, MA, NH, NJ, NY, RI, and VT.
NEWMOA smissionisto develop and sustain an effective partnership of states to explore,
develop, promote, and implement environmentally sound solutions for the reduction and
management of materials and waste, and for the remediation of contaminated sites, in order to
achieve aclean and healthy environment. For more information visit; www.newmoa.org
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Phase 3 involved applying the statistical and data quality assurance procedures to
sampl e selection and data collection.
Phase 4 involved data analysis and reporting of the results.

0.4 PROJECT ORGANIZATION

0.41 Project M anagement Team s Responsibilities

Overal planning, organizing, directing, staffing and controlling of project.
Managing outreach and training to participating states.
Devel oping consensus concerning:
0 Business sectors to be measured.
o Environmenta performance indicators to be used.
o Statistical and other methodologies to be used.
o Dataquality objectives.
Developing and sharing ERP information tools and resources with states.

Managing the development of a data management strategy in consultation with states.

Managing the collection, analysis, and reporting of data.
Reporting results to EPA.

Implementing the project Quality Assurance Project Plan (QAPP).
Submitting quarterly reports to EPA on project status.

Project Management Team

Individual Rolein Project Organizational Affiliation
Steven DeGabriele Project Manager/MA State MassDEP
Lead
Susan Peck Senior Project Analyst/Project | MassDEP
Quality Assurance Officer
William Cass Support Services Manager NEWMOA
Tara Acker Senior Management NEWMOA
Consultant

0.42 Quality Assurance Officer s Responsibilities

Maintaining the QAPP.

Distributing the QA PP and maintaining the distribution list.
Conducting readiness reviews.

Developing data management and analysis procedures.
Overseeing quality assurance and quality control of data.

0.43 NEWM OA s Responsibilities

Serving as a clearinghouse for project information.
Supporting the group and indicator selection process.

The States Common Measures Project Final Report
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Organizing measurement and statistical methodol ogy training.

Providing direct support to individual states.

Supporting the collection and analysis of performance data from participating states.
Drafting final project report.

NEWM OA Directors (as of May 2006)

Individual Organizational Affiliation

Michael Harder Connecticut Department of Environmental Protection
Robert Kaliszewski Connecticut Department of Environmental Protection
Stephen K. Davis Maine Department of Environmental Protection

Ron E. Dyer Maine Department of Environmenta Protection

Steven DeGabriele Massachusetts Department of Environmental Protection
Sarah Weinstein Massachusetts Department of Environmental Protection
Anthony Giunta New Hampshire Department of Environmental Protection
Frank Coolick New Jersey Department of Environmental Protection
Michael DiGiore New Jersey Department of Environmental Protection
Stephen B. Hammond New Y ork Department of Environmental Conservation
David R. O Toole New Y ork Department of Environmental Conservation
Jeff Sama New Y ork Department of Environmental Conservation
Ron Gagnon Rhode Island Department of Environmental M anagement
Terrence Gray Rhode Island Department of Environmental M anagement
P. Howard Flanders VVermont Department of Environmental Conservation
Gary Gulka VVermont Department of Environmental Conservation

0.44 EPA sResponsibilities

Assisting with coordination of the participating states.

Assisting with steering the project and ensuring that it remains on track.

Assisting with statistical analysis including, if deemed necessary, third party review.
Providing contractor support on the development of the Quality Assurance Project
Plan (QAPP) through CrowEnvironmental and support with comparing the Common
Measures Project auto body indicators to the new area source rule through Industrial
Economics, Inc.

Environmental Protection Agency Participants

Individual Rolein Project Organizational Affiliation
Marge Miranda EPA Grant Manager | USEPA Region |
Beth Termini EPA Project Liaison | USEPA Office of Policy, Economics

and Innovation (OPEI) and Region |

0.45 I nvolvement L evel of Project States

States participating in the States Common Measures Project could designate their level of
involvement as follows:
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Participating states agreed to fully participate in all 4 phases of the project for at least
one business sector.

Learning states agreed to participate on conference calls, selected meetings and
related project activities to learn more about measurement approaches to increase
overall state capability to develop and implement performance measurement-based
programs.

Project States

Connecticut Department of Environmenta Protection

Colorado Department of Health and Environment

M assachusetts Department of Environmental Protection

Maine Department of Environmenta Protection

New Hampshire Department of Environmental Services

New Y ork State Department of Environmental Conservation

Rhode Island Department of Environmental Management

VVermont Department of Environmental Conservation

Washington State Department of Ecology

Cdifornia Environmental Protection Agency

Notes:
New York and Colorado began the project as learnin g states and changed their status
to participating states.
California completed phases 1 and 2 of the project asa learning state.

0.46 Contractor Support

The project used contractors to help with preparing the QAPP, statistical training,
enhancing the analytical database and assistance with meetings.

Contractors

CrowEnvironmental:
Provided a one day training for project states on the use of ERP-type statistical
methods, data collection instruments, sampling procedures and data quality
indicators.

TetraTech, EM Inc:
Enhanced an existing custom M S-Access-based application, originally designed
by TetraTech, known as the ERP Performance Anayzer. The ERP Performance
Analyzer is used to perform statistical and graphical analyses of datafrom ERP
compliance inspections and/or self certifications. The output from the systemis
used to describe the environmental performance of different business sectors at a
point in time, changes in performance over time and differences in performance
across regulatory jurisdictions.
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0.5INDUSTRY GROUPS SELECTED FOR THE PROJECT

Participating states selected small quantity generators of hazardous waste (SQGs) as well
as auto body shops as the groups for measurement. States believed that having a sector
with one environmental medium (hazardous waste) that was relatively easy to understand
and had common requirements across the states due to federal program standards, as well
as one sector that was multi-media (air, hazardous waste and wastewater) with fewer
common requirements across states, would expand the analysis and allow for greater
learning. The project required participating states to complete all four phases for at least
one sector, but depending on resources, participating states could elect to work on more
than one sector. See Sections 1.3 and 2.0 for more information about the process for
selecting the project groups.

The States Common Measures Project completed work on al four phases for the small
guantity generator sector and completed work through phase 3 for the auto body sector.

0.6 QUALITY ASSURANCE MEASURES

A Quality Assurance Project Plan (QAPP) was developed for the Common Measures
Project that included a detailed overview of all aspects of project management, data
generation and acquisition, assessment/oversight and datareview and evaluation. The
QAPP isamandatory component of any EPA-funded State Innovation Grant project that
involves the collection and analysis of environmental data. It ensuresthat the datathat is
collected is accurate, precise, complete and reliable for itsintended purpose. See
Appendix A for QAPP.

In order for this project to be successful, data from each participating state had to be of
the same, known quality. Quality issues were anticipated for each phase of the project
and were identified and discussed with the states, and the QA PP was distributed to all
project states. Participating states were asked to implement the required data quality
assurance and analysis procedures and agree upon a set of quality criteria before
beginning any data collection work. States were aso required to sign a certification
statement of data quality to verify that all data submitted for the project met the data
quality standards described in the QAPP and in the project straining materials. See
Section 3.3 for more information on steps taken to ensure field data quality.

0.7 REPORTING

As part of project reporting requirements, quarterly updates were provided to EPA by the
Project Manager detailing al project activities. See Appendix B for the EPA Quarterly
Reports.

The project also reported to the NEWMOA Directors and the States ERP Consortium® to
keep both groups regularly informed throughout the project.

% The States ERP Consortium is a voluntary organization of 19 states and EPA formed in 2006 to promote
the use of the Environmental Results Program (ERP). The primary goals of the Consortium areto: 1) share
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Project state |eads were responsible for keeping the key agency officials within their state
informed of the project status.

0.8 ORGANIZATION OF FINAL REPORT
Thefina report has the following sections:

SECTION 1: Group Orientation and Capacity Building (Phase 1).

SECTION 2: Decisions on Groups, Indicators and Data Choices (Phase 2).
SECTION 3: DataCollection, Field Observer Training and Statistical Methods
(Phase 3).

SECTION 4: Data Anaysis and Reporting Results (Phase 4).

SECTION 5: Auto Body Sector.

SECTION 6: Project Conclusion and Recommendations

APPENDICES

information and tools, 2) expand support for ERP within states and EPA, 3) report and communicate ERP
results to key audiences, 4) identify new applications for ERP and 5) identify strategies to accelerate and
achieve economies of scale in automating ERPs. For more information go to: www.erpstates.org
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SECTION 1: GROUP ORIENTATION AND CAPACITY BUILDING
(PHASE 1)

This Section of the Report Covers:

1.1  Understanding Data Quality Choices, Characteristics and Limitations

111 What is Data, Anyway?

112 Data Quality Indicators and Quality of Data Collection and Analysis
1.2  Understanding Indicators

121 What is an environmental performance indicator?

122 How are indicators used to measure group environmental performance?
1.2.3 What kinds of indicators may we select?

124 What are some of the key choices and considerations?

1.25 Are there other issuesto consider in using indicators?

1.3  Preliminary Discussion of Candidate Groups for Measurement
1.4  Further Training on Data Quality and Statistical Approaches
15  Observations and Lessons Learned from Phase 1

On June 23, 2006, the Project Management Team organized a project kick-off and
training meeting involving approximately thirty stakeholders that included project states,
staff from EPA New England, EPA OPEI and NEWMOA. The purpose of the meeting
wasto include areview of project goa's and expected outcomes; discuss data quality
choices, characteristics and limitations; understand indicators and a preliminary
discussion of candidate groups for measurement. The meeting was opened by Ira
Leighton, Deputy Regional Administrator, EPA New England, who expressed the
importance of the project and EPA s commitment to i ts success.

As part of the orientation, states were asked to consider the following:
What Would Success Look Like at the End of the Project and Into the Future?

What Fears and Potential Barriers Did They Seeto Achieving the Future State
Vision?

What Were The Potential Misconceptions?

0 The Project used ERP-type measurement, and was NOT developing a full
ERP program for the selected industry group(s).

0 TheProject used ERP-type measurement, and was NOT using other
measurement approaches or creating a new measurement approach.

After identifying expected outcomes, potential barriers and misconceptions, states were

ready to begin the evaluation of data choices. The following sections provide a summary
of theinformation reviewed.
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1.1 UNDERSTANDING DATA QUALITY CHOICES, CHARACTERISTICSAND
LIMITATIONS

1.1.1 What | S Data, Anyway?

Dataiswhat is used to measure the indicators of environmental performance of
selected groups.

What Kinds Of Data Could We Use?

Environmental Quality Data : chemical, physical o r
biological characteristics of:

Air, water, soil
Emissions, discharges, wastes or raw materials

Performance Data

Are facilities taking the actions that we want the m
to (recordkeeping, operation and maintenance,
monitoring, using right materials, managing wastes
properly, engaging in P2 etc.)?

INCREASING COST OF COLLECTING DATA
INCREASING COST OF QUALITY CONTROL

I mportant Context

Thelevel of data quality needed depends upon the uses
for the information

I nteresting Anecdote

Planning Increasing
data quality
Enfor cement
Lifeor Death
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Where Can The Data Come From?

PRIMARY DATA

Datawe collect in the field inspections, samplin g,
surveys

Data we we collected previously -- file or data base
review

SECONDARY DATA
Data submitted to us by someone else (e.g report
review)
Data collected and analyzed by others

INCREASING CONTROL OVER DATA QUALITY

INCREASING COST OF COLLECTION

New vs. Existing Data

Data collected specifically for the project

Data collected previously for other purposes

INCREASING CONTROL OVER DATA QUALITY
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What Are The Key Factors Influencing
Data Quality?

Data Quality Indicators The Quality of Data
Collection & Analysis

Precision Verification
Sensitivity Validation
Representativeness Integrity
Comparability

Completeness

Bias

1.1.2 Data Quality I ndicators and Quality of Data Collection and Analysis’

Data Quality indicators used in this project are presented bel ow.

Precision is the measure of agreement among repeated measurements of the same
property under identical or substantially similar conditions.

Sensitivity is the capability of a method or instrument to discriminate between
measurement responses representing different levels of the variable of interest.
Representativeness is the measure of the degree to which data suitably represent a
characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition.

Comparability is a qualitative expression of the measure of confidence that two or
more data sets may contribute to a common analysis.

Completeness is a measure of the amount of valid data obtained from a measurement
system, expressed as a percentage of the number of valid measurements that should
have been collected.

Biasis systematic or persistent distortion of a measurement process that causes error
in one direction.

Data validation is an anayte and sample matrix-specific process to determine the
analytical quality of a specific data set.

* Source: EPA Introduction to Data Quality Indicators
http://epa.gov/quality/trcourse.html
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Data verification refers to the procedures needed to ensure that a set of dataisa
faithful reflection of all the processes and procedures used to generate the data.
Lack of integrity affects all aspects of datainterpretation, especially data used for
decision making.

The charts below were used in the training for project states to describe the data
characteristics that can affect data quality:

Data Characteristics that | nfluence Precision
Environmental Performance
Quality Data | Data
Megsuring large Fasier 10 get M easuring concrete
.EEBU isi requirements
incremental precision eq
differences
Measuring small Mesasuring
incremental Harder to get SUbj ective
i ded ;
differences pr:sisieon requi rements

Data Characteristicsthat I nfluence Sensitivity
Environmental Perfor mance
Quality Data Data
Measuri ng Iarge Easier to get needed .
or not performance
occurred
Measuring small M easuring
amounts Harder to get needed gradations in
sensitivity performance
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Data Characteristicsthat Influence
Representativeness

Existing/New Data Sour ce
Collecting new data Easier to get Using primary data
for project representative data
Using preexisting Using secondary
data Harder to get data

representative data

Data Char acteristics that I nfluence
Comparability

Existing/New Data Sour ce
i Primary data
Collecting new data Easier to get collected by fewer

for proj ect, collected comparable data

: eoplein fewer
over shorter time Peop

agenciesover a

period shorter time period
Using preexisting Using Secondary
data Harder to get data

comparable data
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1.2 UNDERSTANDING INDICATORS

The project states next evaluated the i ssues associated with using indicators to measure
performance.

1.2.1 What is an environmental perfor mance indicator ?

An environmental indicator is achosen characteristic that describes environmental
performance.
A select set of indicators will be used to measure the environmental performance of a

group(s).

1.2.2 How areindicator s used to measur e group environmental perfor mance?

When combined with statistical measurement methods, the use of indicators can
provide an understanding of the performance of a group at apoint in time. Changes
in performance can also be measured over time.

1.2.3 What kinds of indicator s may we select?

Activity measures, e.g., was the necessary equipment installed.

Outcome measures, e.g., how much pollution was created.

Regulatory measures. e.g., are reguirements being met.

Beyond compliance measures, e.g., measures being followed even if they are not
required.

1.2.4 What ar e some of the key choices and consider ations?

Indicators should reflect the most important envi ronmental performance practices
(requirements) for the group. Although higher val ue indicators that relate to
potentia or actual emissions, discharges or rel eases may be preferable, they may not
be feasible in some cases.

Who should pick the indicators: Agency staff and mangers? The agency and
representatives of the regulated group? Should the general public be asked?

Should the indicators be limited to regulatory requirements or should beyond
compliance practices be included?

How many indicators should there be for the group?
Is data available for the indicators and what is the quality of the data?

Will new data be required?
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A test of the value of our selected indicatorsis answering the question If | inspected
afacility and | determined it was in compliance with the indicators, | would feel
confident that its overall environmenta performanceis high.

1.2.5 Arethere other issuesto consider in using indicator s?

Those practices (requirements) not covered by the indicators that are not measured.

Does using indicators mean that those practices (requirements) not covered are
unimportant and maybe should be eliminated?

What if the group has good performance as measured by the indicators, but the
overall compliancerateislower?

Indicators provide information that allows the agency to focus its limited resources on
the problem areas identified by the indicators and to not worry or to limit resources
expended on areas of good performance.

Group performance measurement using indicators allows the agency to report on the
both the overall environmental performance level of the group and performance
related to the individual indicators.

This session raised many important questions about indicators. The purpose of this
exercise was to have states grapple with the types of indicators that could be selected. It
was also agreed that final selection of indicators would not limit an individua state from
measuring other activities beyond those indicators selected for the project.

1.3PRELIMINARY DISCUSSION OF CANDIDATE GROUPS FOR
MEASUREMENT

The last component of the kick-off meeting involved a preliminary discussion of
candidate groups to measure. States were asked to identify alist of groups that they were
currently working on. Thislist included at least two types of groups. those based on a
particular environmental regulatory program such as hazardous waste generators and
those based on an industry type such as autobody shops. Next, the Project Management
Team asked states to identify other groups that they were interested in evaluating that
were not reflected on theinitia list. See Section 2 for the group preference list.

In order to select candidate groups for measurement, states needed to understand the
characteristics and the implications of selecting a group.
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The chart below shows how the type and size of a group affect data quality:

Complexity of Group

Easier to Collect
Good Data

q

Harder to Collect

Good Data

Similar Facilities

Diverse Facilities

Small Universe

Large Universe

The chart below shows how the level of experience with a group can affect data quality:

Experience With Group
Easier to Collect Harder to Collect
Good Data < Good Data

Existing Group New Group
Existing Data System No Data System
Existing Common No Common
Definitions Definitions
Known Universe Unknown Universe
Existing Checklists No Checklists

Historical Data

No Historical Data
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The chart below shows the complexities to consider when sel ecting indicators:

Complexity of Indicators

Eager to Collect > Harder to Collect
Good Data Good Data
Single Media Multi Media
Regulatory or Good Both Regulaory
Practices Only and Good Practices
Few Requirements Many
Requirements
Clear Cut Subjective
Reguirements Requirements

Other Factorsto Consider in Sdecting a Group

The similarity of regulatory requirements within a group across state.

The number of facilities across the states, e.g. were there enough facilities in each of
the states to make the analysis worthwhile.

Whether states include federal as well as state regul atory requirements.

The environmental importance of the group, e.g., does group candidate for
measurement have the potential for a significant impact on the environment if it is
performing poorly.

Whether the measurement can be linked to an environmental outcome, e.g. pounds of
pollution reduced.

Whether the investment of time working on asmall universe yields sufficient
environmenta benefit.

Whether the group isso problematic that it may b e too difficult to usein acommon
measures project, i.e. resource intensive because of follow-up enforcement actions
that would need to be undertaken.

Difficulty in identifying a universe, e.g., not regulated by the state as a group and has
no existing information, or because the state has not focused resources on identifying
all the facilities subject to the program so many are outside the regulatory system.
Whether the group to be measured is subject to a mandatory or voluntary program.

The purpose of this session was to review these considerations. There were no final
decisions made during this meeting because the purpose was to provide background and
context for selecting a group or groups to measure. States were given a summer work
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assignment which asked them to identify preferred groupsto measure and to develop a
preliminary list of possible indicators and the data quality issues associated with those
indicators to determine whether their group of choice was viable for the measurement
project. See Section 2 for summer work assignments.

1.4 FURTHER TRAINING ON DATA QUALITY AND STATISTICAL
APPROACHES

The Project Management Team contracted with a firm to provide further data quality
training on the use of ERP-type statistica methods, data collection instruments, sampling
procedures and data quality indicators. This meeting took place on September 28, 2006
and the course addressed the following issues:

Overview of the six Data Quality Indicators that should be considered in any
measurement project: precision, bias, completeness, representativeness, comparability
and sensitivity.

Use of statistics in measuring innovative policy approaches, particularly focusing
upon the techniques used in the Environmental Results Program (this two-part session
included an introduction to statistics, benchmarking and comparisons).

Identification of the sampling frame, also known as establishing the universe of
facilities.

Principles of good data collection, including the characteristics of good data
collection instruments.

Quality considerations specific to the use of secondary data.

An interactive session where states worked in smaller groups on applying the
concepts that were learned.

See Appendix C for Introductory Training and Quality Measurement infor mation.

1.5 OBSERVATIONSAND LESSONSLEARNED FROM PHASE 1

v Thekick-off meeting was helpful to states in defining goals and objectives for the
project. Thisfirst meeting was acritica step in establishing common understandings
and avision for the 3 year project.

v Some of the state participantsinitially thought the project was going to involve afull
ERP, i.e. certification, outreach and measurement program. Phase 1 helped clarify
that the States Common Measures Project would focus on performance measurement
across states, not compliance certification or other ERP techniques.
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v Some participants noted that the choice of group(s) to measure for the project would
be more helpful if determined in advance as it would help the state to decide their
level of participation and what resources they could invest in the project.

v The participating state and learning state cate gorieswere useful in encouraging
more states to become involved in the project and ultimately to participate in
measurement. For example, New Y ork and Colorado began as learning states and
then became participating states.

v Asking the NEWMOA State Program Directorsto sign letters of commitment was
helpful in generating support for the project within the state agencies.
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SECTION 2: DECISIONS ON GROUPS, INDICATORS AND DATA
CHOICES (PHASE 2)

This Section of the Report Covers:

21  Sdecting the Group or Groups to Measure

211 Summer Work Assignment 1: Group Preference Checklist
2.2  Sdecting the Indicators

221 Summer Work Assignment 2: Group and Indicator Packet
222 Part A: The Group Evaluation Chart

2.2.3 Part B: The Indicator Evaluation Chart

224 Additional Data Gathering from States

2.3  Findlizing the Group and Indicator Definitions

231 Common Definition for the SQG Sector

232 Common SQG Performance Indicators

233 Indicator Sign-Off Process

24  Findizing the Data Collection Methods

241 Standards for Collecting New Data

24.2 Standards for Existing Data

25  Findizing the Analytical Methods and Procedures

251 Data Elements to be Used

252 What the Project Will Measure

2.6 Observations and Lessons Learned from Phase 2

Asafirst step in selecting the group (or groups) to measure and choosing indicators to
describe the performance of the group (or groups), the Project Management Team
designed and distributed two summer work assignments. The first assignment asked
states for a preliminary identification of preferred groupsto measure. The second
assignment asked states for apreliminary list of possible indicators for each preferred
group and to consider the data quality issues associated with those indicators.

21 SELECTING THE GROUP OR GROUPSTO MEASURE

2.1.1 Summer Work Assignment 1: Group Preference Checklist

This assignment asked states to identify their group preferences. States reviewed alist of
over 30 groups compiled from a brainstorming exercise and were asked to check off
which groups they would like to select for the Common Measures Project, which groups
they would not like to select and which groups they were very interested in selecting.
The purpose of the exercise was to narrow down the list of groups to measure based on
state interest. Below is the Group Preference Checklist:
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STATESCOMMON MEASURES PROJECT
GROUP PREFERENCE CHECKLIST:

STATE: : Also Check if
Check if your Check if your thisisagroup
statewould .
statewould do not do this your stateis
GROUP thisgroup rou very interested
group in doing

Small quantity hazardous waste generators

Large quantity hazardous waste generators

TSDFs

Air Operating Permits

Marinas

Soils Recyclers

Underground Storage Tanks

Colleges and Universities

Hospitals

Photo Processors

Commercia Offsite HW Recyclers

Printers

Stage 2 Programs

NPDES Mgors

NPDES Minors

Active Landfills

Exterior Lead Paint Contractors

K-12 Schools

Auto Salvage/ Junk Yards

Dry Cleaners

Auto body

Auto repair

Dentd clinics

Used oil handlers and recyclers

Electronicsrecyclers

Furniture strippers

Radiator repair

Metal fabricators

Spray booth operators

Platers

Boat builders

Small automotive touch up operations

Portable minor air sources eg. wood chippers,
stump grinders)

Municipal operations: POTWS, DPWSs,
Water Utilities
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The Project Management Team compiled a summary of the responses and

the top five groups that stateswere very interested in doing : Small Quantity
Generators of Hazardous Waste (SQGs), Auto Body Shops, Underground Storage Tanks
(UST), Dental Offices and Stage Il Programs. After further discussion, Stagell
Programs was not selected as a measurement group and was not included in the second
work assignment. See Appendix D for individual state responses to group preference
checklist.

22SELECTING THE INDICATORS

2.2.1 Summer Work Assignment 2: Group and I ndicator Packet

The second work assignment asked states to complete a Group and Indicator Packet for
each of the groups that they were interested in measuring. The purpose of this
assignment was to:

Further refine thinking about the top four groupsin order to select final group(s) to
measure.

Begin to develop preliminary indicators for those selected groups.

Identify the data issues associated with those indicators.

The Group and Indicator Packet consisted of two parts: @) The Group Evaluation Chart
and b) The Indicator Evaluation Charts. States were asked to compl ete these charts based
on the data quality training from the project kick-off meeting as well as the follow-up
training each state received in September 2006.

2.2.2 Part A: The Group Evaluation Chart

The Group Evaluation Chart asked states to identify a group and consider a series of
issues that would influence selection of the group for measurement:
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STATESCOMMON MEASURES PROJECT

Group and Indicator Packet:

(Fill out (electronically) one packet for EACH group your state would be willing to participatein
measuring. A packet consists of one Group Evaluation Chart and one set of Indicator Evaluation Charts.
Send completed packets as an attachment to Bill Cass wcass@NEWMOA.org by Tuesday August 22, 2006)

GROUP EVALUATION CHART:
(Enter your state, name of group, and level of interest in the group on thefirst line. Then mark the appropriate box for
each consideration)

STATE GROUP __Would do __Most
- Interested
. Easier Somewhat More iffi
Easier to Collect Good Data difficult | difficult g:ég gg:;cult to Collect
Consideration Complexity of Metrics
Single Media Multi Media
Regulatory or Good Practices Only Both Regulatory and Good
Practices
Few requirements Many Requirements
Clear Cut Requirements Subj ective Requirements
Complexity of Sector

Similar Facilities

Diverse Facilities

Small Universe Large Universe
Prior Experience With Sector

Existing Sector New Sector

Existing Data System No Data System

Existing Common Definitions

No Common Definitions

Known Universe

Unknown Universe

Existing Checklists

No Checklists

Historical Data

No Historical Data

Similar requirements across states

Dissimilar requirements across
states

Other Considerations

More Desirable/Easier Sector

Most
desirable

Somewhat
desirable

Less
desirable

Less Desirable/Harder
Sector

Even distribution of facilities across states

Uneven distribution of facilities
across states

Important environmental concern

Lesser environmenta concern

Regul ated by the states and EPA

State only sector

Ability to link to an environmental
outcome

Inability to link to an
environmental outcome

Facilities are sophisticated about
environmental regulation

Facilities are unsophisticated
about environmental regulation

No language barriers

Language barriers

Other (list:)

Data from the chart was aggregated and the Project Management Team held a conference
call on November 6, 2006 to discuss the results and to determine the states readiness for
selecting final groups for measurement. Prior to the call, states were asked to seek their
organization sinput on candidate groups. See Appendix E for aggregated data on group
evaluation chart.
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A follow-up call was held on November 21, 2006 and states selected small quantity
gener ator s of hazar dous waste and the auto body sector as the measurement groups.

2.2.3 Part B: Thelndicator Evaluation Chart

The second part of the work assignment asked states to develop alist of draft indicators
for the small quantity generator of hazardous waste group and for the auto body group.
States also evaluated each draft indicator to determine how well it would meet the data
quality standards of precision, sensitivity, representativeness, completeness, bias and
validation. States were also asked to identify the likely data source (e.g. new inspection,
prior inspection, report) for each indicator.

Note: Satesinterested in analyzing only one group, prepared draft indicators for just that group.

Below isthe Indicator Evaluation template:

STATESCOMMON MEASURESPROJECT
Group and Indicator Packet
INDICATOR EVALUATION CHART

Complete oneindicator chart for each indicator you are proposing for the group

List your state and group name on each page

For each indicator:
-Provide a number and description (e.g., 1. Sores hazardous waste in properly labeled drums),
indicate data you would use to measure it and where that data comes from (e.g. prior inspection
data from compliance and enforcement files, new inspection or site visit, report, survey etc.).
-Mark the appropriate box for each data quality in dicator and briefly describe any important
data quality issues related to that data quality indicator (e.g. representativeness might be poor
because using data from prior inspections and these were not chosen randomly).

STATE GROUP

Indicator
Description

Data Source

Data Quality Indicator | Good | Okay | Problem | ssue

Precision

Sensitivity

Representativeness

Completeness

Bias

Validation

Other issue:

See Appendix E for aggregated data on indicator evaluation chart.
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Once the states completed the Indicator Evaluation Chart for the small quantity generator
of hazardous waste group and the auto body group, the data were aggregated and
organized by indicator category.

Below isthe SQG Indicator Chart from information provided by seven states[CO, CT,
MA, ME, NH, NY, VT]:

SQG Indicator Chart
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Below isthe Auto Body Indicator Chart from information provided by six states [CO,
MA, ME, NH, NY, RI]:

Number of States Using Indicator

Auto Body Indicator Chart

Indicator

2.2.4 Additional Data Gathering from States

The Project Management Team contacted each state individually to gather additional

information to help prepare states for making group definition and data quality decisions.

The following data was collected:
- Fina commitment of group(s), i.e., which states were analyzing the auto body

group and which were analyzing the SQG group.
- Individual state definitions for the groups.

The States Common Measures Project Final Report

37




Identification of waste types within those groups, e.g. for SQGs, use only RCRA
requirements or include used oil.

An estimate of the state s universe size for each group.

The data source that would be used, i.e., state would collect new data or use
existing data or a combination.

Timeframe for data collection.

Other data quality issues (including those identified in the work assignment).

Any magjor program changesin the last few years for those groups, e.g. regulatory
changes.

Whether there was agency support for measurement of the group.

See Appendix F for data quality considerations when sel ecting groups.

2.3 FINALIZING THE GROUP AND INDICATOR DEFINITIONS

On March 13, 2007, the States Common Measures Project held aworkshop on finadizing
group and indicator definitions for the small quantity generator sector and the auto body
sector.

Note: Because of time constraints, states selected draft indicators for the SQG sector only. Work
on the auto body sector was deferred to a later date. See Section 5 for Auto Body Sector.

2.3.1 Common Definition for Small Quantity Generator s of Hazar dous Waste

The project states evaluated similarities and differencesin individual state definitions of
SQGs. Thisevaluation included comparing generation rates, accumulation quantity
limits and accumulation time limits across states. States decided to define SQGs for
purposes of the project using the federal RCRA generation rate [any generator that
generates between 100 kg/mo and 1000 kg/mo] and by the federal RCRA waste types
[excludes PCBs and waste oil generators).

Once the SQG universe definition was established, states began to develop a set of
performance indicators. In cases where a project state had a different accumulation
quantity limit and/or accumulation time limit, it was agreed that state would use its own
accumulation standard.

Below isachart that highlights differences in the project state s SQG accumulation
guantity limit and accumulation time limit:
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Accumulation Accumulation Project SQG
State
Quantity Limit | Time Limit Generation Rate
180 or 270 (if
co 6000 kg >200mi from | 100 - 1000ka/
TSDF

100 - 1000 kg /
CT 1000 kg 180 days month

100 - 1000 kg /
MA 6000 kg 180 days month

100 - 1000 kg /
ME 3000 kg 90 days month

100 - 1000 kg /
NH NA 90 days month

100 - 1000 kg /
NY 6000 kg 180 days month

100 - 1000 kg /
RI NA 90 days month

100 - 1000 kg /
VT 6000 kg 180 days month

Asnoted in the chart below, four states[CO, CT, RI, VT] had SQG definitions that
included only RCRA waste types. The other four states[MA, ME, NH, NY] aso
included PCBs and/or used oil in their definition of SQG. These four states agreed not to
count PCBs and used oil toward SQG determinations to ensure a common sector
definition for the project.

culled out)

out)

2.3.2 Common SQG Performance I ndicators

A co CT MA ME NH J NY RI VT

RCRA, PCBs
greater than 50 S;T:m?::t:ﬁl RCRA and PCBs greater

West ol [FORA& POBS |(used ol isrecycia. [ICEE BIPMEE TR, EE T

aste | IRCRAONLY |RCRAOnly ( (PCBs can be |PCBs less than a A (new ru
Type number of X approximately 5-7% of |used oil - soon |wastes, but not
culled out) fraction of a percent - .
PCB & waste universe and canbe  |to be exempt) |waste oil
. and can be culled

oil, can be culled out)

Results from the summer work assignment, (i.e., the indicator evaluation chart)
demonstrated a preliminary interest in the following indicator categories for the SQG
sector: container standards, proper management of hazardous waste, emergency
procedures, and beyond compliance practices.
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Number of Indicators within Categon

Indicator Chart for SQGs
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Indicator Categories

The Project Management Team used this data to devel op an exercise where states were
asked to compare indicator language submitted by each state to identify common
characteristics, potential gaps and quality issues that needed to be addressed. Once the
language was reviewed, states were asked to either accept or reject theindicator
category. See Exhibit 2.1 which shows each state s SQG indicator language related to
the container management category.
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Exhibit 2.1: States Common Measures Project: States' SQG Indicators

C
A
T NT°t;| Select
E UMDET | Indicator
Indicator € Cco CT MA ME NH NY VT of States
G A . Category
Using
O Indicator| €Y £ N/ 1)
R
Y
Are all containers of
hazardous waste All containers of All hazardous waste
. All hazardous waste |labeled with the All hazardous waste |All hazardous waste |hazardous waste are containers are All hazardous waste
Containers . M . . ] .
Labeled containers are words “Hazardous s are s are labeled with the properly labeled (for containers are 7
properly labeled Waste” and a properly labeled properly labeled words, “Hazardous both accumulation properly labeled
description of their Wastes.” and storage areas).
contents.
All hazardous waste
All hazardous waste N
. . All hazardous waste containers are All hazardous waste
Containers containers are kept . j )
containers are closed (both is stored in closed 4
Closed closed except when ) N
. closed accumulation and containers
being filled.
storage areas).
All hazardous waste
Containers All hazardous waste All hazardous waste containers are in
in Good containers are in containers are in good condition (for 3
Condition good condition good condition both accumulation
C and storage areas).
Hazardous wastes
N Container Is the haz_ardous ) are stored in AII hazardous waste
waste being stored in . is stored under
Management . containers that are
T containers that are cover and 3
(Roll-up closed and free of
) closed and free of protected from
A Question) - damage or .
significant damage : - freezing
| deterioration.
The facility operates
E in a way that
minimizes the
R potential for
releases of All hazardous waste
UCEEC IR LU containers are All hazardous waste
Impervious i.e. HW containers j
stored on a crack is stored on an 3
Surface are stored on a crack i ; .
. free surface that will impervious surface
M free surface that will . y
R y contain leaks or spills
A contain leaks or spills
and there is no
N evidence of
significant releases
Al outside the building.
E Inspection All haz_ardous wasle |Are inspections of
containers are hazardous waste
M of HW . .
inspected weekly |storage areas being 2
Storage )
E Areas checking for leaks or |conducted and
deterioration. documented?
T There is a distance
Aisle Is there at least three of at Ieast_ Zfeet of
" . access (aisles)
distance / feet of aisle space 2
. between containers space on at least one
spacing side of each HW
container.
For Facilities located
over sole source
aquifers, containers
Secondary storag: is within
Containment secondary
containment areas 1
Areas - New -
York Only if more than 185
gallons are
accumulated for
storage. — For New
York Only

See Appendix G for a complete list of states SQG indicators by indicator category.
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For each indicator category (e.g., container management, proper hazardous waste

management, emergency response, pollution prevention (P2), draft language was selected
or developed and then tested against the six factors that influence data quality: precision,

sensitivity, representativeness, compl eteness, bias, and validation. Each state also

identified whether the state planned to use existing or new data for the indicator. Below
is the container management section of the worksheet that project states used to develop
common indicator language.

SQG Indicator Worksheet

C
A
T
g Indicator Precision | Sensitivity C Bias | Validation FINAL DRAFT INDICATOR Data Source
0]
R
Y
- o ) ! - New
Containers |Precision |Sensitivity | Representativenes | Completenes | Bias | Validation
Labeled Yes__ | Yes_ s Yes__ s Yes__ | No__ | Yes_
old
C
(o
N
T - o " ! o New
Containers |Precision |Sensitivity | Representativenes | Completenes | Bias | Validation
Al Closed Yes__ | Yes_ s Yes__ s Yes___ |No___| Yes___
I old
N
E
E
R|
i i New
Containersin Precision | Sensitivity | Representativenes | Completenes | Bias | Validation I
Good
o Yes Yes s Yes s Yes No Yes
M Condition — — — — — — old
A
N
A
G Container New
E| Management |Precision Sensitivity | Representativenes | Completenes | Bias | Validation
M (Roll-up Yes__ | Yes_ s Yes_ s Yes__ |No__ | Yes_
Question) od ___
E
N
T
. - e " : ! New__
Impervious | Precision | Sensitivity | Representativenes | Completenes | Bias | Validation
Surface Yes__ | Yes_ s Yes_ s Yes__ | No__ | Yes_ old

At the end of the workshop, participating states agreed on draft SQG indicator language.

2.3.3 Indicator Sign-Off Process

Shortly after the workshop, a SQG Final Draft Indicator Acceptance Worksheet was sent
to al project states to:

Review fina indicator language,

Identify the data source for those indicators,
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Share the information with appropriate staff,
Sign-off on the final list of indicators and compliance verification strategies.

Below is the container management section of the SQG Final Draft Indicator Acceptance

Workshest:
SQG FINAL DRAFT INDICATOR ACCEPTANCE WORKSHEET
g Accept
t Sub I ndicator
e | |ndicator Final Draft Default Federal Compliance Wording & Data
g I ndicator Requirementsfor SQGs Verification Accept Source
o| Category C I
: ompliance
y Verification
Areall §262.34
hazardous . Field observer will Accept
waste (2) The (_jaie upon which determine: Indicator
i each period of
containers : o New
accumulation beginsis .
properly clearly marked and visible If al containers Yes() ()
labeled with for inspection on each have labels No ()
Containers | thewords contaisrrl)er' Existing
Labeled hazardous ' If labelsare Accept ()
waste and (3) While bein marked with both Compliance
clearly marked 9 items Verification Combo
with the date accumulaied on-site, each ()
: container and tank is
for which If labelsare Yes()
C . labeled or marked clearly :
accumulation . clear and legible No ()
0] began? with the words,
N egan Hazardous Waste
T Accept
A Indicator
:\l Areall §264.173 Field observer New
hazardous . . will confirm that Yes( ) ()
E waste ﬁaa)zapr\ dzzgt\?vgehr?lhdsl,tng al containers are No ()
Rl Containers containers ! closed at thetime Existing
always be closed during : :
Closed closed unless I of inspection Accept ()
M storage, except whenitis ;
A waste was nec v 10 add or remove unless waste was Compliance
N being added or waste being added or Verification Combo
A removed? ' removed ()
G Yes( )
E No ()
M §264.171
E
. ) Accept
N Areall If a container hol_d|ng _ Field observer Indicator
T hazardous hazardous waste isnot in .
o will perform New
waste good condition (e.g., severe | . a . v
containersin | rusting, apparent structural visual inspection es() )
. > LR : of conditions of No( )
Containers | good condition, | defects) or if it beginsto . .
! ; al containers Existing
in Good (i.e., free of leak, the owner or operator looking for leaks A t ()
Condition severerusting | must transfer the hazardous and /orgsevere Comcﬁ?gnce
or apparent waste from this container . npliar
. L corrosion, Verification Combo
structural to a container that isin bulai .
- ulging, rusting or ()
defects, and not | good condition or manage dents Yes()
leaking)? the waste in some other No ()
way that complies with the
reguirements of this part.
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By completing and returning this worksheet, states signed-off on thefinal indicators
and the compliance verification method for each indicator.

Thefinal list of SQG indicators and compliance verification methods can be found at
Exhibit 3.1 in Section 3.3.

24 FINALIZING THE DATA COLLECTION METHODS
Initially, some states planned to use new field observation data and others planned to use
existing inspection data. In order to ensure data quality standards were met during data
collection, the Project Management Team required each to state sign a certification of
data quality that the following conditions were met:

Data collected under this project was representative of the population as awhole.

The data had the precision expressed in the indicator definition and compliance
verification procedures.

The data had the sensitivity expressed in the indicator definition and compliance
verification procedures.

The datawas free of bias due to field observer interpretation.
The data was compl ete.
See Section 3.3 for the Certification of Data Quality template.

The Project Management Team established standards to ensure a high level of data
quality for new and existing data.

2.4.1 Standardsfor Collecting New and Existing D ata

New data had to meet the following standards:

Facilities inspected had to be selected randomly from the complete popul ation of
facilitiesin the study universe, using the agreed upon methodol ogy.

The field observers had to fully understand what was meant by each indicator, how
"pass’ or "fail" on each indicator was determined, and how to collect the data.

The field observer had to complete the "checklists" accurately.

Each checklist had to befilled out in its entirety.
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2.4.2 Standardsfor Existing Data

Existing data had to meet the following standards:

Facilities included were to be selected randomly, using the agreed upon methodol ogy
from the complete population of facilitiesin the study universe.

0 By extension this meant that if a state was using only existing data rather than
acombination of existing or new data, every facility in the universe would
have to have been inspected within arelatively short time period - at a
minimum they would have to have been inspected since the last significant
changes, if any, in the state’ sregulatory requirenents and/or oversight
procedures.

o Similarly if astate was using a combination of existing and new data, the
existing inspections would have to have taken place since the last significant
change, if any, in the state' s regulatory requirements or oversight procedures.

The state had to have information on each indicator for each facility and had to fill
out a complete checklist for each facility.

The state had to be certain that the definition used by the field observer to "pass’ or
"fail" an indicator was the same standard used to pass or fail on indicatorsin the
project; or that there was sufficient information on fileto fill out the checklist
accurately.

The state had to be certain that there was no bias in the interpretation of "pass' or
Ilfail.ll

Because of the relatively small number of statistically valid inspections needed for this
project, all participating states decided that they were able to collect new datafor the
small quantity generators of hazardous waste sector. The data collection period was from
Federal Fiscal Year 2006 to Federa Fisca Y ear 2008.

25FINALIZING THE ANALYTICAL AND REPORTING PROCEDURES

Once the project states selected final indicators and identified their data source for those
indicators, they were presented with options for analyzing and reporting the results of the
SQG sector. Below are basic concepts and measurement approaches that states agreed
upon:

2.5.1 Data Elementsto be Used

Applicability Data: The questions field observers answered to determineif the
facility isin or out of the universe.

Performance Indicator Data: The individua facility behaviors the project states
decided to measure -- the checklist questions the field observers answered to ascertain
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performance. See Exhibit 3.1 in Section 3.3 for thelist of SQG indicators. See
Exhibit 5.1 in Section 5.4 for the list of Auto Body indicators. They include both
regulatory requirements and voluntary beyond compliance practices.

2.5.2 What the Project Will M easure

State SQG Mean Facility Score on 1) All Indicators, 2) Regulatory Indicators and 3)
Beyond Compliance Indicators. A facility scoreis the proportion of the performance
indicators to which a particular facility is subject, which the facility was observed to
achieve (i.e., was either in compliance with the regulatory requirement or was
implementing the beyond compliance practice). Thisis expressed as anumber from 1
to 10: A scoreof 1 meansthat the facility was achieving 10% of the applicable
indicators, ascoreof 5 gsignifies that thefaci lity achieved 50% of the applicable
indicators, and a score of 10 means that the facility achieved 100% of the applicable
indicators. The state mean facility scoreis the average score achieved by all facilities
in the sample. Scores can be calculated for al or a subset of indicators.

State SQG Achievement Rate By Indicator: The percentage of the facilitiesin the
state that were achieving each performance indicator. Thiswas calculated for each
indicator for each state.

State SQG Facility Score Distribution: The percentage of facilitiesin the state that
achieved each facility score (e.g., the percentage of facilities that achieved facility
score of 1, the percentage of facilities that scored 2, the percentage of facilities that
scored 3, etc.).

Interstate Comparisons: Statistically significant differencesin state SQG
performance on achievement rates and mean facility scores at varying confidence
levels.

2.6 OBSERVATIONS AND LESSONSLEARNED FROM PHASE 2

v The degree to which there were differences in state definitions of the selected groups
was surprising. Summer work helped focus discussion, identified, and resolved
definitional differences.

v It was helpful to not pick indicators before statistical training. This alowed for
context on how datawill be used. Thisaso helped in the design of the indicators.

v A state participant suggested it would be helpful to have a more in depth training
module available to help explain important measurement concepts to project
participants as well as other decision makers within their state.

v Itisbeneficial to have acommon approach to universe identification when doing
multi-state comparisons.

v Statesthat initially planned to use existing data on groups decided it was more
efficient and effective to get new data for the project than try to meet the data
standards needed to use existing data.
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SECTION 3: DATA COLLECTION, FIELD OBSERVER TRAINING
AND STATISTICAL METHODS (PHASE 3)

This Section of the Report Covers:
3.1  Determining a Reasonable Sample Size for Drawing Statistical Conclusions about

the SQG Group
311 Sample Size Needed to Benchmark an Individual State s Sector
Performance
312 Sample Size Needed to Compare Performance Levels between States

3.2 Universe Identification and Random Sampling

3.3  Stepsto Ensure Fidd Data Quality

34  Receipt and Anaysis of Collected Field Data

34.1 The ERP Performance Analyzer

34.2 Quality Assurance Procedures for Data Analysis and Reporting
35  Observations and Lessons Learned from Phase 3

The third phase of the project involved applying statistical and data quality assurance
procedures to sample selection and data collection. There were three genera data
collection objectives for Small Quantity Generators of Hazardous Waste (SQGS):

0 Collect data on enough SQGs to be able to say that their performance
reflects the performance of al of the SQGs in the state with enough
precision and reliability for the results to be useful to state decision
makers.

o Pick facilities randomly so as to not introduce bias into the results.

o Collect the data in the same way with the same interpretations so the
results are comparable from state to state.

3.1 DETERMINING A REASONABLE SAMPLE SIZE FOR DRAWING
STATISTICAL CONCLUSIONSABOUT THE SQG GROUP

The States Common Measures Project had two primary analytical goals: 1)

benchmarking SQG performance in each individual state and 2) comparing SQG
performance across states to identify performance differences that do not appear to be
due to chance. Since states could not inspect every SQG, statistics had to be used to draw
conclusions from inspections of a sample of each state sfacilities. The sample had to be
large enough to provide enough certainty that the observed results reflected actua
conditions, precise enough to provide the states with useful information, but small

enough to be done with available resources.
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3.1.1 Sample Size Needed to Benchmark an I ndividual State s Group Perfor mance

The actual number of inspections needed to draw conclusions about a universe from a
smaller sample depends on the following four fact ors:

Universe Size: The required sample size INCREASES with the increase in the total
number of SQGs in the state.

Confidence Level: The required sample size INCREASES with the increase in the
desired level of certainty that the population selected IS reflective of the population as
awhole -- the confidence level. Fewer inspectio nswould be required if states felt
they would be able to make decisions based on results that had a one in ten chance (a
90% confidence level) that the popul ation selected was not representative than if they
could only tolerate a one in twenty chance (a 95% confidence level) that the
population selected is not representative of the whole.

Confidence Interval: The required sample size INCREASES with the increase in the
required precision of the results. When drawing conclusions about a population from
asmaller sample, the actual performance must be expressed as arange around the
observed value for the sample. Thisrangeiscal led the confidenceinterval. For
example, if theinspectors observed that 70% of SQGs were in compliance with
labeling requirements, and the confidence interval was 10%, the true compliance rate
for the entire population of SQGs would be somewhere between 60% and 80%.

The number of inspections needed declines with declines in the minimum level of
precision that isrequired. Fewer inspections would be needed if, for example the
states felt that they could base decisions on a confidence interval of 20% than if they
felt they needed a confidence interval of 5%. A higher percent isless precise.

It isimportant to note that confidence intervals and confidence levels are also related.
For a given sample size, the higher the confidence level, the larger the confidence
interval. For example, one can be 99% certain that one has properly estimated a
person s age if one guesses that they are somewhere between 1 and 100 years old.
One might be only 90% certain (have a one out of ten chance of being wrong) if one
guessed that their age was between 20 and 50.

Observed performance: The required sample size DECREASES the closer the
actual performanceisto either end of the scale. This happens because a score cannot
be greater than 100% or less than 0% -- there isless total room for variation in the
result at either end of the scde. Therefore:

o A 50% compliance rate requires the largest sample size.
o 70% or 30% compliance rates require a smaller sample size.
o 1% or 99% compliance rates require the smallest sample size.

The sample-size calculator ° developed for the Massachusetts ERP Program was used to
calculate the sample sizes that would be required to benchmark each state s performance

® The sample-size calculator isan excel based too | that may be obtained by contacting
Susan.Peck@state.ma.us
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at various confidence levels, confidence interval s and assumptions about the observed
compliance rates. The chart below shows the results of the analysis.

Sample size (# of facilities) needed to benchmark an individual state’'s performance

Column 1 | Column 2 | Column3 | Column4 | Column5 | Column 6 | Column 7

Confidence Level: % certainty that the result reflects

the true population and is not due to chance) 90%| 90% | 90% {900 1195% ) 95% | 95%

Confidence Interval/Margin of Error: the actual
percentage of facilities in compliance falls somewhere| + /- +/- +/- +/- +/- +/- +/-
within + or - the listed percentage points of the] 10% 5% 5% 5% 10% 5% 5%
observed percent compliance

estimated compliance rate of the universe] 50% | 50% | 80% | 90% @ 50% | 50% | 80%

State SQG Universe Size
NH 190 34 88 68 45 50 112 91
VT 500 38 124 87 53 60 176 129
CO 800 39 136 93 55 62 202 142
RI & CO 1000 39 141 95 56 63 213 148
CT 1640 40 149 99 57 65 232 157
RI 2000 40 152 100 57 65 238 159
MA 2704 41 160 101 58 67 246 163
NY 10500 41 162 104 59 67 264 170

The highlighted columns show the level of certainty (confidence level) and precision
(confidence interval) that are possible for what project states felt was a reasonable
number of inspections per state (between 34 67):

0 Thelowest range of inspections per state (column 1) 34 for New Hampshire, the
state with the smallest universe to 41 inspections for New Y ork, the state with the
largest) assumed the observed compliance rate would be 50%, used a 90% confidence
level and a confidence interval for the measured value of plus or minus 10%.

0 45inspectionsin New Hampshire and 59 inspectionsin New Y ork would result in a
confidence level of 90% and a confidence interval of + /- 5%, if the observed
compliance rate 90% (as shown in column 4). While 50 and 67 inspections would
result in a95% confidence level and a confidence interval of +/ 10% if the
observed compliance rate is 50% (as shown in column 5).

0 Noticethat all states would need sample sizes of over 90 and as many as 264, to
obtain a confidenceinterval of +/ 5% AND a95% confidence level (asshownin
column 7).
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o Asshownincolumn 2, 3, 6 and 7, achieving a confidence interval of +/ 5% would
require all states to do a minimum of about 100 inspections unless the observed
compliance rate was 90% (as shown in column 4). Even if the confidence level
dropped to 85 % (not shown) states would have to complete between 69 (NH) 106
(NY) inspections assuming an observed compliance rate of 50%.

Decision about sample size for benchmarking performance

The project states initialy agreed to a minimum sample size of between 34 41
inspections for each state, depending on the state s universe size. Inspecting this number
would alow the project to meet the minimum project goal of benchmarking the
performance of each state with aminimum level of precision (+ or 10%) and with a
reasonable level of confidence (90%) and assuming 50% observed compliance rates on
each indicator. If performance levels were greater than 50%, the precision of the estimate
would increase. Asdemonstrated in the chart above, states with smaller universes, such
as NH would need to complete a smaller number of inspections than states with alarger
universe such as NY.

Note: As discussed below, additional inspections are required to identify statistical differencesin
QG performance between any two states.

3.1.2 Sample Sizes Needed to Compar e Perfor mance L evels Between States

In addition to benchmarking an individual state s performance, the States Common
Measures Project also compared SQG performance results between states.

Theissues that affect sample size are different when comparing performance levels
between states. They are asfollows:

o Theconfidencelevel (as described above thelikelihood that the obse rved
difference actually exists).

o Theobserved performancerates of the two states (as described above).

o Thepower thisisanew concept, it isthelikelihood that the results do not miss
adtatistically significant difference that isin fact there.

o Themagnitude of the statistically significant differ ences that can be detected.

Note: Unlike with benchmarking an individual state s performance, the number of inspections
needed for comparing performance across states does not depend on sample size. See Phase 4
for SQG performance results.

The Massachusetts ERP sample-size calcul ator was used to calcul ate sample sizes needed
for various assumptions about confidence level, compliance rates, power and the
magnitude of the differences that the project states wanted to detect. The results are
shown in the chart below.
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Sample size needed to detect whether a given-sized difference in performance level between two
states is statistically significant

Column 1|Column 2 |Column 3| Column 4| Column 5/ Column 6| Column 7 |Column 8

Confidence Level: % certainty that a difference of the

e - 90% | 90% | 90% | 90% | 95% | 95% | 95% | 95%
size listed below is not due to chance

Power: % certainty that a smaller difference than the
given difference IS due to chance (in other words that you| 80% | 80% @ 90% | 90%  80% | 80% | 90% | 90%
are not missing a true difference)

estimated compliance rate of the State Al 50% | 90% 50% | 90% 90% | 70% | 50% | 70%
universe State B| 50% 70% 50% | 70% 70% | 70% | 50% | 70%

# of facilities needed to determine that a finding that State
A’s performance is 20 percentage points higher than| 56 34 82 49 46 65 107 95
State B’s performance is not due to chance

# of facilities needed to determine that a finding that State
A's performance is 15 percentage points higher than|f 100 | 60 | 146 | 88 82 | 115 | 190 | 137
State B’s performance is not due to chance

# of facilities needed to determine that a finding that
State A’s performance is 10 percentage points higher| 225 | 135 | 328 | 197 | 185 | 260 | 428 | 309
than State B’s performance is not due to chance

The highlighted columns show the level of certainty (confidence level) and precision
(confidenceinterval) that are possible given the number of inspections the project states
said they could realistically afford to complete (between 34 67). The table shows that:

If the observed compliance rates are in the 50% range, 56 inspections would be
needed to detect a 20% point difference, at a 90% confidence level.

Unless states inspected more than 80 facilities each, the highest difference that states
could redlistically hope to detect is 15%, and that would only be achieved if both
states had relatively high observed compliance rates (as shown in column 2 with 90%
and 70% estimated compliance rates).

Decision on sample size for comparing performance across states

More inspections were required to compare performance levels across states than to
benchmark performance within astate. The project states decided that by inspecting at
least 56 SQGs per state, the results would provide sufficient precision at a 90%
confidence level. Using ahigher confidence level would allow the project to detect
smaller differences in performance but would require more inspections and resources. If,
after conducting inspections, observed performance levels were greater than 50%, it
would be possible to detect whether smaller differencesin state performance levels were
statistically significant.
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3.2UNIVERSE IDENTIFICATION AND RANDOM SAMPLING

If the facilities are randomly selected, statistical methods can be used to generalize the
field observation findings to the sector as a whole and to determine if the observed
differences among states are likely to be due to chance, or reflect actual differencesin
performance. Random samples are the foundation of al statistical analyses. Without
them, bias can be introduced into the results. For example, if a state chose to target
facilities that they suspected had problems (something field observers frequently do in
order to maximize the likelihood of identifying and resolving environmental problems),
the results from that state would likely show worse performance than the results from a
state that selected facilities randomly. Selecting facilities randomly ensures a comparable
anaysis of results across states.

An SQG Universe Identification and Random Sampling Record was devel oped and
distributed to states to document each state s methodology for universe identification and
random sample selection. Rather than the Project Management Team establishing a
single method for universe identification, each state used and documented its own
identification approach. The Quality Assurance Officer determined that the approaches
used by the project states were consistent and appropriate.

The Project Management Team also required that all states use the same methodology for
generating arandom sample of facilitiesto inspect. In cases where afacility turned out to
be not applicable, e.g., thefacility closed or g enerated more or less than the 100-1000
kg of RCRA hazardous waste per month, all states agreed to replace thisfacility by
inspecting the next facility on their randomized list.

The Quality Assurance Officer for the project provided step-by-step instructions to the
states for generating arandom list of facilities from their universe. See Appendix H for
How to Generate a Random Sample.

SQG UNIVERSE IDENTIFICATION AND
RANDOM SAMPLING SELECTION RECORD

STATE
DATE
METHODOLOGY PERFORMED
UNIVERSE
IDENTIFICATION
RANDOM Pick One:
SAMPLING
SELECTION State Common Measures Project:

Methodology for Generating A
Random Sample, June 8, 2007

Alternative Method (describe):

PROJECT LEAD
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3.3STEPSTO ENSURE FIELD DATA QUALITY

The Project Management Team had to ensure that the project states were measuring the
same activities in the same way so that the results were truly comparabl e from state to
state. Thiswas a challenge as there were multiple states with different regulations and
different approaches to performing inspections. There also were different environmental
concerns and different levels of detail regarding compliance with the different state
standards. For example, astate that interpreted good condition for a hazardous waste
container as absolutely no chipped paint, ding, or rust of any kind, would observe lower
performance than a state that interpreted good condition as containers that were not
actively leaking at the time of the inspection. Similarly, record review procedures could
affect observed compliancerates. For example, states that reviewed the past 3 years of
records would likely find more violations than states that reviewed the past 6 months of
records. The Project Management Team had to minimize these differences as much as
possible before any data collection could occur.

In order to ensure consistency with each state s approach to data collection the Project
Management Team devel oped a Common Measures Checklist using the final SQG
indicators that were selected by the project states. States had the option to use either the
Common Measure Checklist or use their own checklist so long asit included the
Common Measures Checklist questions exactly as they were phrased. Alternative
checklists had to be approved by the Quality Assurance Officer before use.

In order to further ensure consistency with each state s approach to data collection, the
Project Management Team presented mandatory data collection phone training on May
23, 2007. Thetraining was provided by state field and enforcement experts with over
twenty-five years of hazardous waste experience, the Project Manager and the Quality
Assurance Officer. All project state leads, and as many field data collectors as possible
were required to attend the training. The state lead was required to certify, when
submitting SQG data, that all field observers who collected the data either participated in
the training or were trained by the state lead. Attendance records were a so kept to
document that all field observers received the data collection training. See Appendix | for
Training Attendance Log Template.

The training included:

Careful review and discussion of each indicator, specifically reviewing the
wording and intent.

Refining language as necessary.
Agreeing upon procedures for interpretation.

Reviewing decision rules for determining whether or not the facility was
achieving theindicator.

Minor adjustments were made to the checklist as aresult of the training. See Exhibit 3.1
below for the States Common Measures Project SQG Performance Checklist.
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Exhibit 3.1: States Common M easur es Project SQG Perfor mance Checklist

Date of Visit: Agency/Regiona Office:

Fied
Observer: Tel.

Facility
Name:

Facility
Address:

Name of Contact Person:

Telephone number of Contact Person:

Generator ID Number: SIC:

APPLICABILITY

1 Doesthisfacility generate morethan 1000 KG per month of RCRA hazar douswaste?
IF YES, STOP Submitformasis

Inspector will inventory all hazardous waste streams and question facility on maximum
monthly generation rate for each and compile the total. If the facility generated more than
1000 Kg in any one month, the answer is YES. If needed the inspector will review one
year of manifests to determine the quantities of hazardous waste shipped off-site and at
what frequencies.

NOTE: When cal culating thresholds do not consider universal wastes such as
fluorescent lights or computers. Note also that the threshold is for amount generated in a
month, which may or may not be the same as the amount of waste shipped in a month.

la Doesthefacility generate morethan the Federal small quantity generator threshold for
an acutely hazardouswaste?

IFYESSTOP Submittheformasis

2  Doesthisfacility generatelessthan 100 KG per month of RCRA hazar douswaste?
See answer to 1 above.

Notethat in order to answer Y ES, the facility must be below the 100 KG for al 12 months.
The answer isNO if the facility exceeded the 100 K G threshold in any one month.

IFYES, STOP Submit form asis

IF NO, CONTINUE, COMPLETE THE PERFORMANCE CHECKLIST
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Exhibit 3.1 Continued

ANSWER ALL QUESTIONS UNLESS SPECIFICALLY DIRECTED TO SKIP A QUESTION

If there are any doubts about verification of conformance with an indicator, inspector should discussit with
state project lead.

NOTE: ALL QUESTIONSAPPLY TO RCRA HAZARDOUSWASTE ONLY. THEY DO NOTAPPLY TO
UNIVERSAL WASTES SUCH ASCOMPUTERSOR FLOURESCENT BULBSOR TO STATE- ONLY
WASTES

Container M anagement I ndicators

Note: Container management questions apply to central accumulation areasonly. They do not apply
to satellite areas or laboratories

3 Areall hazardous waste containers properly labeled with thewords hazardous Y N
waste and clearly marked with the date on which a ccumulation began?

Inspector will determineif facility has made a co mplete and genuine effort to ensure
that all containers have |abels, are marked with both items and are clear and legible

Note: inspector will use best professional judgment to determine what is clear and
legible and whether the facility has made a complete and g enuine effort

4 Areall hazar dous waste containers closed unless wasteis being added or removed? Y N

Inspector will confirm that all containers are closed at the time of

inspection unless waste is being added or removed.

Note: closed meansif the containersweretipped, nothingwould spill. Funnels
are acceptable aslong asthey are closed.

5 Areall hazardous waste containersin good condition, (i.e., freeof severe rustingor Y N
apparent structural defects, and not leaking

Inspector will perform visual inspection of conditions of all containerslooking for leaks
and/or severe corrosion, bulging, rusting or dents.

Note: inspector will use best professional judgment to determine what is severe. There
should be no imminent threat.

Proper Hazar dous Waste Management Indicators

6 At thetime of theinspection hasthefacility accumulated morethan * Y N
kg of RCRA hazardouswaste onsite?

*NOTE: Fill in the state s accumulation limit appli cable to facilities that generate
between 100 and 1000 kg of RCRA Hazar dous Waste per month

Inspector will inventory all containers and tanks accumul ating hazardous waste, noting their
volumes and contents. A review of manifests may provide information on the weights of
different hazardous waste streams so the tota weight accumulated can be cal culated.
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7 At thetime of the inspection, does the facility have any RCRA hazardouswaste onsite
that has been accumulated onsite for morethan *days?

No labels

*NOTE: Fill inthe state s accumulation time limit applicable to facilities that generate
between 100 and 1000 kg of RCRA Hazardous Waste per month.

Inspector will verify conformance based on dates on contai ners which detail when
accumul ation begins (if no containers are labeled, then inspector should circle no labels).

Note: inspector must use common sense to verify compliance. For example, if 49 out of
50 drums at a facility are dated to indicate compliance with the timeliness threshold and
all contain the same wastes, chances are the facility isin compliance with the timeliness
threshold for storage.

8 Doesthe facility use a hazar dous waste manifest to ship its hazar dous waste when a
manifest isrequired?

Inspector will look at one (1) year of manifest records as well as ask the facility if they
have kept three (3) years of records. The inspector should look for gaps in the shipments
or shipping records

Note: theword ook in this case meansthat thei nspector will confirmthat all
shipments have been manifested and not that each and every manifest was filled out
correctly.

9 Hasthe facility identified all of its hazar dous waste streams?

Conformance will be determined based on: review of production processes, type of
wastes generated at these processes and whether or not they have been characterized as
hazardous waste.

Note: thisis something inspectors do routinely. Interns may need to bring this
information back to the state project lead.

Emergency Response I ndicator

10 Hasthefacility posted the current name and telephone number of the emergency
coordinator, the location of fire extinguishers and spill control material, and if
present, firealarm, and the telephone number of the fire department, unlessthe
facility hasadirect alarm?

Visual inspection of all elements listed and inquiry into whether the information is up to
date.

Note: emergency information only has to be posted by 1 phone to bein conformance with
thisindicator for the purposes of this project.
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Exhibit 3.1 Continued

Pollution Prevention Indicators

11  Hasthefacility taken one or more actionsto reducetoxics, conservewater or energy Y N
over the past threeyears?
Inspector will ask the facility manager
IF NO, STOP. Performance Checklist is Complete.
1la IF YES: Y N
Hasthefacility implemented toxic use reduction over the past 3 years?
IF NO, SKIP to Question 11b
Toxics Use Reduction includes any of the following types of changes to the
production process:
0 substitution/replacement of atoxic raw material with anon-toxic or lesstoxic
substance
0 substitution/reformulation of an existing end-product for one that is non-toxic or
less toxic upon use, release or disposal
0 redesign, modification or modernization of production equipment (including
integral or closed loop recycling or filtration) to reduce the amount of raw toxic
material needed in the production process
0 improved operation and maintenance of the production process or equipment
(e.g. housekeeping practices, system adjustments, product and process
inspections), so that less raw toxic materia isrequired in the production process
11al : . :
IF YES, BRIEFLY DESCRIBE the toxics use reduction projects
11b  Hasthefacility undertaken recycling projects over the past threeyears? Y N
IF NO, SKIP to Question 11c
11bl IF YES, BRIEFLY describetherecycling projects:
1l1c Hasthefacility implemented water conservation projectsover thepast threeyears? Y N
IF NO SKIP TO Question 11d
11cl . . : :
IF YES, briefly describe the water conservation projects:
11d Hasthefacility implemented energy conservation/alter native ener gy projects over Y N
the past three years?
IF NO, STOP CHECKLIST ISCOMPLETE
11d1

IF YES, BRIEFLY describe the energy conservation/alter native energy projects
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States collected data over a period of several months. The chart below shows the
timeframe in which states completed inspections:

Timeframe to Complete SQG Common Measures Inspections
CT - October-07
ME - October-07
NH - December-07

Q NY - January-08

[

3

n CO - April-08

VT - May-08
MA - August-08
RI - October-08
) QA QA A o) D> Q> D
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Each state project lead was responsible for the completeness of their state s data. Copies
of completed checklists were sent to the Quality Assurance Officer along with the
Certification of Data Quality signed by the state project lead. The certification statement
is provided below:

COMMON MEASURES PROJECT

Data Quality Certification for Small Quantity Generators of Hazardous Waste

I, , Project Lead from the state of ,
Print name State Name

certify that the enclosed field observation checklists meet the data quality standards described in
the Common Measures Data Quality Training Workshop on September 28, 2006 and the

Common Measures Inspector Training Conference Call on May 23, 2007.

State Lead s Signature Date
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34 RECIPT AND ANALYSISOF COLLECTED FIELD DATA

All inspection data was collected by the states and submitted to MassDEP for analysis.

3.4.1 The ERP Performance Analyzer

To facilitate data analysis, States Common Measures Project State Innovation Grant
funds and funds from the Massachusetts Department of Environmental Protection were
used to contract with TetraTech, EM Inc., an environmental consulting group, to enhance
an existing custom M S-Access-based application, originally designed by TetraTech,
known as the ERP Performance Analyzer.® The ERP Performance Analyzer is used to
perform statistical analyses and create graphical presentations of datafrom ERP
compliance inspections and/or self certifications. The application works with Excel,
Power Point, and IMP Statistical Discovery Software. The output from the systemis
used to describe the environmenta performance of different business sectors at a point in
time, changes in performance over time and differencesin performance across regul atory
jurisdictions. The enhanced ERP Performance Analyzer was used to conduct the analyses
and present the results in Section 4 of this report.

In order to accommodate data analysis needs for the Common Measures Project, the
following enhancements to the ERP Performance Anayzer were compl eted:

Increased Automation of Chart Generation
The charts are created seamlessly by the ERP Performance Anayzer to eliminate
the need for transferring output from the ERP Performance Analyzer to separate
Excel spreadshests.

Expand Export Functionality to Include Compliance Scores
The database is now designed to allow the user to specify which indicators to
include in statistical analyses, charts and tables. Thistask aso involves
modification of the graphical user interfaces (GUI).

Update and Expand Functionality of Statistical Software
The automated statistical software was updated to accommodate new or improved
statistical methodol ogies. These updates have made the Common Measures
Project database more consistent with the Excel calculators developed by EPA
and made available through their ERP Resources Library website, aswell as
current publicationsin the statistical literature that address optima methods for
estimating and comparing proportions.

One of the many benefits of the ERP Performance Analyzer isthat it is highly adaptable
and can be used by states for future ERP-type measurement work. Currently, the states
of Colorado and Washington are using this software for their ERP work.

® A description of the ERP Performance Analyzer can also be found in the States ERP Consortium Guide to
Reporting ERP Results (Appendix F) will be posted at www.erpstates.org.
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3.4.2 Quality Assurance Procedures for Data Analysis and Reporting

The Quality Assurance officer established and implemented procedures for:

Data entry into the ERP Performance Analyzer.
Anaysis and presentation of the data.
Quality assurance procedures for data entry, analysis, and presentation.

See Appendix J for Quality Assurance Procedures.

3.5 OBSERVATIONS AND LESSONSLEARNED FROM PHASE 3

v Some states found many facilitiesthat wereinitially identified as SQGs were actually
conditionally exempt, out of business or in some cases Large Quantity Generators.
These states felt that the project was useful because it helped them clean-up
classification issues and find and address problem facilities.

v Despite avariety of individua state SQG definitions and procedures, project states
were able to agree on definitions and uniform field verification methods for the
project.

v States were able to agree to data collection standards that would work for both a
seasoned inspector and an intern.

v It was possible to give effective training to staff with widely diverse backgrounds and
responsibilities.
v It was possible to give effective training for alarge group over the phone.

v Some states observed that it would have been more efficient and effective to define
their enforcement response strategy before going out into the field.

v Connecticut s training and intern program structure and approach was viewed as a
useful model for other states because it showed how a state could do more field
observations than could otherwise be possible with agency staff alone.

v States found that involving hazardous waste field staff in the design of the indicators
improved buy-in and the quality of data collected.
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SECTION 4: DATA ANALYSISAND REPORTING RESULTS
(PHASE 4)

This Section of the Report Covers:

41  How SQG Performance was Measured

41.1 SQG Performance Indicators

4.1.2 How SQG Indicators were Analyzed

4.2  State-by-State Observed SQG Performance Results

4.2.1 Raw SQG Performance Scores for Aggregated Groups and Individual

Regulatory and Beyond Compliance Indicators
4.3  Statistical Anaysis of SQG Performance Results

431 Interpreting Observed SQG Results

4.3.2 Statistically Significant Differencesin SQG Mean Facility Scores

4.3.3 Statistically Significance Differencesin State SQG Achievement Rates for
Individual Indicators

434 The Effect of Confidence Levels, Number of Inspections and Confidence
Intervals on the Usefulness of the Data for Decision Making

4.35 Another Look at the Data: Distribution of a State s SQG Facility Scores

4.4  Exploration of State Activities Influence on SQG Performance Results

44.1 Introduction

4.4.2 Observations from Comparing State Activities to Measured SQG
Performance Results

45  Exploration of Possible Areas of Biasin SQG Performance Results

46  Next Steps

Thefina phase of the project involved comparing performance level s across participating
states using the common set of regulatory and beyond compliance indicators. The goals
of thisanalysiswere to: 1) establish performance levels for each state, 2) identify
statistically significant differences in performance scores (differences not due to chance)
and 3) explore existing compliance and beyond compliance strategies being used by
states and how they may influence performance levels.

4.1 HOW SQG PERFORMANCE WASMEASURED

4.1.1 SOG Performance I ndicators

Below are the fina SQG indicators that states used to gather baseline data from field
observations. The project used 8 regulatory indicators and 5 beyond compliance
indicators.

Note: The first two questions on the checklist were screening/definitional questions designed to
determineif a facility was an SQG.
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STATES COMMON MEASURES PROJECT SQG INDICATORS

REGULATORY INDICATORS

3. Aredl hazardous waste containers properly labeled with the words hazardous waste
and clearly marked with the date on which accumulation began?

4. Are all hazardous waste containers closed unless waste is being added or removed?

5. Are dl hazardous waste containers in good condition, (i.e., free of severe rusting or
apparent structural defects, and not leaking)

6. At thetime of the inspection has the facility accumulated more than * kg of
RCRA hazardous waste onsite?

7. At thetime of the inspection, does the facility have any RCRA hazardous waste onsite that has
been accumulated onsite for more than *days?

8. Doesthe facility use a hazardous waste manifest to ship its hazardous waste when a manifest is
required?

9. Has the facility identified all of its hazardous waste streams?

10. Has the facility posted the current name and telephone number of the emergency coordinator,
the location of fire extinguishers and spill control material, and if present, fire alarm, and the
telephone number of the fire department, unless the facility has a direct alarm?

BEYOND COMPLIANCE INDICATORS

11. Hasthe facility taken one or more actions to reduce toxics, conserve water or energy
over the past three years?

11a. Hasthe facility implemented toxic use reduction over the past 3 years?
11b. Has the facility undertaken recycling projects over the past three years?
11c. Has the facility implemented water conservation projects over the past three years?

11d. Hasthe facility implemented energy conservation/aternative energy projects over the past
three years?
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4.1.2 How SOG | ndicators were Analyzed

Data from each state were used to estimate the mean facility achievement scoreon all
indicators, regulatory indicators and beyond co mpliance indicators and the SQG
achievement rate on each individual indicator.

How Each State s Mean SOG Facility Score was Calcul ated

The proportion of the performance indicators to which a particular facility is subject,
which the facility achieved. Thisis expressed as anumber from 1 to 10: A score of

1 meansthat the facility was achieving 10% of th e applicable indicators, a score of
5 signifies that the facility achieved 50% of t he applicable indicators, and a score
of 10 means that the facility achieved 100% of the applicable indicators.

Note: Scores can be calculated on all or a subset of indicators. For example, separate scores
can be calculated for regulatory indicators and  beyond complianceindicators. The
scores can be calculated for each facility in each state.

How Each State s SOG Achievement Rate on each Indicator was Calcul ated

The percentage of the facilities that were achievi ng (behaving in the desired way)
each performance indicator (i.e., the facility was complying with the regulatory
requirement or implementing the beyond compliance practice). This percentage was
calculated for each applicable indicator for each state.

4.2 STATE-BY-STATE OBSERVED SQG PERFORMANCE RESULTS

4.2.1 Raw Observed SOG Perfor mance Scor es

Observed mean SQG facility scores ranged from 6.53 to 8.75 for al indicators, 8.85to
9.28 for regulatory indicators and 1.96t0 6.44 f or beyond compliance indicators.
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States Common M easur es Project
Observed State Mean SQG Facility Scores
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All Indicators Regulatory Indicators Beyond Compliance Indicators
O Colorado (57) 6.53 8.85 1.96
[ Connecticut (38) 6.90 9.28 2.00
OMaine (55) 841 9.25 6.19
O Massachusetts (54) 7.65 8.85 4.67
B New Hampshire (51) 7.65 8.84 494
B New York (57) 6.49 8.35 2.63
E Vermont (44) .71 872 5.76
O Rhode Island (22 Reg) / 16 BC) 8.75 921 6.44

#sin parentheses indicate # of facilities included in the sample
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Observed SQG achievement rates for the individual regulatory indicators were relatively
consistent across states. The greatest variation occurred with I ndicator 3: Containers
Properly Labeled, Indicator 4: Containers Closed and I ndicator 10: Emergency
Response Information Posted:

States Common M easures Project
Observed State SQG Achievement Rates on Regulatory Indicators
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Indicator 3) containers . . Indicator 5) containersin | Indicator 6*) accumulation | Indicator 7) accumulation " X Indicator 9) hazardous waste|  Indicator 10) emergency

properly labeled Indicator 4) containers closex] good condition quantity limits followed time limits followed Indicator 8) merifests used streams identified response information posted
0 Colorado (57) 76.4% 76.4% 100.0% 100.0% 96.0% 100.0% 90.9% 63.2%
0 Connecticut (38) 81.6% 86.8% 97.4% 100.0% 100.0% 97.4% 89.5% 92.1%
O Maine (55) 78.2% 89.1% 100.0% 100.0% 87.0% 100.0% 100.0% 90.9%
0 Massachusetts (54) 67.0% 88.0% 98.1% 98.1% 96.0% 96.2% 94.4% 64.8%
B New Hampshire (51) 84.0% 76.0% 98.0% 89.1% 100.0% 94.1% 74.5%
W New York (57) 64.3% 83.9% 100.0% 97.0% 92.0% 98.2% 86.0% 38.6%
@ Vermont (44) 65.0% 87.5% 95.0% 93.2% 93.0% 95.5% 90.9% 65.1%
‘l:l Rhode Island (22) 90.0% 90.0% 100.0% 100.0% 100.0% 86.4% 86.4%
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Observed achievement rates for beyond compliance indicators had much more variation.

States Common M easur s Project
Observed State SQG Achievement Rates on Beyond Compliance Indicators
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in the state's reduction implemented undertaken conservation implemented ) 9
implemented
B Colorado (57) 28.1% 21.1% 14.0% 14.0%
O Connecticut (38) 28.9% 21.1% 2.6% 26.3%
O Maine (55) 67.3% 70.9% 38.2% 69.1%
O Massachusetts (54) 51.9% 46.3% 44.4% 45.3%
B New Hampshire (51) 48.0% 52.0% 32.0% 66.0%
B New York (57) 28.6% 23.2% 17.9% 37.5%
EVermont (44) 69.8% 63.6% 31.8% 63.6%
@ Rhode Idand (16) 56.3% 64.3% 68.8% 66.7%
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4.3 STATISTICAL ANALYSISOF SQG PERFORMANCE RESULTS

4.3.1 Interpreting Observed SOG Results

The data in the above charts represent observed SQG performance levels in each state.
Had al of the SQGs in each state been evaluated, these results could provide definitive
information about each state s SQG performance and any differences among them.
However, asis often the case, only a portion of the SQGs could be inspected. Since the
facilities were randomly selected, statistical methods were used to generalize the field
observation findings to the sector as awhole and to determineif the observed differences
among states are likely to be due to chance, or reflect actual differencesin performance.

When statistics are used to estimate the performance of an entire population from a
sample, the conclusions are presented as arange rather than asapoint (e.g. 75% + or a
confidence interval of 10% which means that the estimated achievement rate is between
65% and 85%).

4.3.2 Statistically Significant Differencesin SOG M ean Facility Scores

Exhibit 4.1 below presents statistically significant differences in mean facility
achievement scores, at a 90% confidence level with the associated confidence interval,
across al states and categorized by group, (i.e., al indicators, regulatory indicators and
beyond compliance indicators):

HOW TO READ THESE CHARTS: The chart below presents the number of facilities that
were evaluated, the observed performance score and associated confidence interval range
in each state. States are listed from highest to lowest SQG performance and statistically
significant differences between states are shown by arrows. An arrow connecting a state
to another state below on the list indicates the existence of a statistically significant
difference. Thelack of an arrow between any two states means the observed differences may be
dueto chance. A state may use these chartsto compare its SQG performance with any
other state s SQG performance.
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Exhibit 4.1: Statistically Significant Differences in State SQG Mean Facility
Scores
wor  Obseved
STATE Facilities Mean Facility Confidence Interval (90% confidence level)
Score
All Indicators
= RI 22 8.75 8.21-9.21
— ME 55 841 8.12 - 8.69
- \/T = 44 7.77 7.23-8.27
=—> NH 51 7.65 7.17 - 8.10
= VA == 54 7.65 7.18 - 8.09
> CT <= 38 6.90 6.50 - 7.29
= CO 57 6.53 6.25-6.81
= NY 57 6.49 6.04 - 6.94
Regulatory Indicators Only

—CT 38 9.28 8.99 - 9.53
— RI 22 9.21 8.94-9.44
—ME 55 9.25 9.10-9.39
=—>MA 54 8.85 8.57-9.10
—»CO 57 8.85 8.61 - 9.06

NH 51 8.84 8.51-9.14
maal 44 8.72 8.27-9.11
- NY 57 8.35 7.99 - 8.67

Beyond Compliance Indicators Only

= RI 16 6.44 4.86 - 7.88

ME = 55 6.19 5.34-7.00
= VT 44 5.76 4.86 - 6.64
— NH <= 50 4.94 4.08 - 5.81
= MA <= 54 4.67 3.78 - 5.58
=—>NY <= 56 2.63 1.93-3.40
—> CT < 38 2.00 1.42 -2.65
= CO 4J 57 1.96 1.45-2.53

Note: If the number of facilities is different from the number of inspections a state completed, it is
due to incomplete data available for that indicator.
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Usingthe All Indicators chart above as an exampl €

Rhode Island and Maine s SQG mean facility scores were statistically
significantly higher than Vermont, New Hampshire, Massachusetts,
Connecticut, Colorado and New Y ork.

Vermont and Massachusetts SQG mean facility scores were statistically
significantly higher than Connecticut, Colorado and New Y ork.

New Hampshire s SQG mean facility scores were stati stically significantly
higher than Colorado and New Y ork.

4.3.3 Statistically Significance Differencesin State SOG Achievement Ratesfor
Individual I ndicators

Exhibit 4.2 below presents statistically significant differences in achievement rates across
all participating states by individual regulatory indicators. There were no statistically
significant differences in achievement rates for indicators 4, 5 and 8.
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Note: Arrows extending from one state to another indicate a statistically significant difference
between the two states at a 90% confidence level. The lack of an arrow between any two states
means the observed differences may be due to chance.

Exhibit 4.2: Statistically Significant Differencesin State SQG Achievement Rates for
Regulatory Indicators

" Observed C(T:tf;c:\e;;lce 4 Observed |Confidence Interval
STATE ... |Achievement . STATE - Achievement | (90% confidence
Facilities (90% confidence Facilities
Rate Rate level)
level)
Indicator 3 (Containers properly labelled) Indicator 7 (Accumulation time limit followed)
RI 20 90.0% 73.8% - 96.6% — CT 35 100.0% 92.8% - 100.0%
NH 50 84.0% 73.8% - 90.7% RI 21 100.0% 88.6% - 100.0%
CT 31 81.6% 69.3% - 89.7% — CO 57 96.5% 89.9% - 98.8%
ME 55 78.2% 67.8% - 85.9% MA 53 96.2% 89.2% - 98.7%
(e{0) 55 76.4% 65.8% - 84.4% VT 43 93.0% 83.8% - 97.2%
=—> MA 51 66.7% 55.2% - 76.4% NY 52 92.3% 83.9% - 96.5%
—> VT 40 65.0% 52.0% - 76.1% = NH 46 89.1% 79.3% - 94.6%
NY 55 63.6% 52.6% - 73.4% —p |\ E 53 86.8% 77.3% - 92.7%
Indicator 4 (Containers closed) Indicator 8 (Manifests used)

RI 20 90.0% 73.8% - 96.6% CcO 57 100.0% 95.5% - 100.0%
ME 55 89.1% 80.3% - 94.3% ME 55 100.0% 95.3% - 100.0%
MA 51 88.2% 78.8% - 93.8% NH 51 100.0% 95.0% - 100.0%
VT 40 87.5% 76.5% - 93.8% RI 22 100.0% 89.0% - 100.0%
CT 38 86.8% 75.3% - 93.4% NY 56 98.2% 92.4% - 99.6%
NY 55 83.6% 73.9% - 90.2% CT 38 97.4% 89.0% - 99.4%
(e{0) 55 76.4% 65.8% - 84.4% MA 53 96.2% 89.2% - 98.7%
NH 50 76.0% 64.9% - 84.4% VT 44 95.5% 87.2% - 98.5%

Indicator 5 (Containers in good condition) Indicator 9 (Hazardous waste streams identified)
(e{0) 55 100.0% 95.3% - 100.0% ME 55 100.0% 95.3% - 100.0%
ME 55 100.0% 95.3% - 100.0% MA 54 94.4% 86.9% - 97.8%
NY 55 100.0% 95.3% - 100.0% NH 51 94.1% 86.2% - 97.6%
RI 20 100.0% 88.1% - 100.0% VT 44 90.9% 81.2% - 95.9%
MA 51 98.0% 91.7% - 99.6% CO 57 91.2% 83.1% - 95.7%
NH 50 98.0% 91.5% - 99.6% CT 38 89.5% 78.5% - 95.2%
CT 38 97.4% 89.0% - 99.4% RI 22 86.4% 70.3% - 94.4%
VT 40 95.0% 86.0% - 98.3% NY 57 86.0% 76.8% - 91.9%

Indicator 6* (Accumulation quantity limit followed) Indicator 10 (Emergency response information posted)

Cco 57 100.0% 95.5% - 100.0% —CT 38 92.1% 81.8% - 96.8%
ME 55 100.0% 95.3% - 100.0% —ME 55 90.9% 82.5% - 95.5%
CT 37 100.0% 93.2% - 100.0% RI 22 86.4% 70.3% - 94.4%
MA 54 98.1% 92.1% - 99.6% =>NH 51 74.5% 63.4% - 83.1%
NY 57 96.5% 89.9% - 98.8% H=>VT 43 65.1% 52.6% - 75.9%
= v1 44 93.2% 84.1% - 97.2% MA 54 64.8% 53.7% - 74.6%
C 57 63.2% 52.3% - 72.8%
* Note: Indicator 6 does not apply to NH or RI 57 38.6% 28.7% - 49.5%
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Exhibit 4.3 below presents statistically significant differences in achievement rates across
all participating states by individual beyond compliance indicators.

Note: Arrows extending from one state to another indicate a statistically significant difference
between the two states at a 90% confidence level. The lack of an arrow between any two states
means the observed differences may be due to chance.

Exhibit 4.3 Statistically Significance Differencesin State SQG Achievement Rates

for Beyond Compliance Indicators

STATE

#
Facilities

Observed
Achievement
Rate

Confidence
Interval

(90% confidence|

level)

STATE

# Facilities

Observed
Achievement
Rate

Confidence Interval
(90% confidence
level)

Indicator 11 (Any reduction or conservation measures
conducted over past 3yrs)

Indicator 11c (Water conser

vation implement

ed)

— RI 16 87.5% 68.4% - 95.8% RI 16 68.8% 48.2% - 83.9%
— ME 55 81.8% 71.8% - 88.8% £MA 54 44.4% 33.9% - 55.6%
= VT 44 84.1% 73.1%-91.1% ME 55 38.2% 28.2% - 49.3%
= NH 51 78.4% 67.7% - 86.3% =>NH 50 32.0% 22.3% - 43.5%
— MA 54 72.2% 61.3% - 81.0% =—>\/T 44 31.8% 21.6% - 44.1%
—> NY 56 48.2% 37.6% - 59.0% NY 56 17.9% 11.0% - 27.7%
—> CT 38 47.4% 34.7% - 60.4% CO 57 14.0% 8.1% - 23.3%
— CO 57 40.4% 30.3% - 51.2% CT 38 2.6% 0.6% - 11.0%
Indicator 11d (Energy conservation/Alter native energy
Indicator 11a (Toxics use reduction implemented) implemented)
— VT 43 69.8% 57.4% - 79.8% |\ E 55 69.1% 58.1% - 78.2%
ME 55 67.3% 56.3% - 76.7% RI 15 66.7% 45.5% - 82.7%
RI 11 56.3% 36.5% - 74.2% o | H 50 66.0% 54.4% - 75.9%
=> MA 54 51.9% 40.8% - 62.7% VT 44 63.6% 51.2% - 74.5%
NH 50 48.0% 36.8% - 59.4% =\ A 53 45.3% 34.5% - 56.5%
CT 38 28.9% 18.6% - 42.1% NY 56 37.5% 27.7% - 48.5%
NY 56 28.6% 19.8% - 39.3% C 38 26.3% 16.4% - 39.4%
CO 53 28.1% 19.4% - 38.7% CO 57 14.0% 8.1%- 23.2%
Indicator 11b (Recycling projects undertaken)
— ME 55 70.9% 60.0% - 79.8%
RI 14 64.3% 42.6% - 81.4%
VT 44 63.6% 51.2% - 74.5%
=—> NH 50 52.0% 40.6% - 63.2%
=> MA 54 46.3% 35.6% - 57.4%
NY 56 23.2% 15.3% - 33.6%
CO 57 21.1% 13.6% - 31.1%
CT 38 21.1% 12.3% - 33.7%
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4.3.4 The Effect of Confidence L evels, Number of | nspections and Confidence
Intervals on the Usefulness of the Data for Decision M aking

Measurement proj ects such as the States Common Measures Project are not undertaken
just for the sake of measuring something. These measurements are needed to determine
if thefacility performancein astateis good eno ugh to meet the state s policy

objectives for the regulatory program and to identify any oversight practices that appear
to be associated with higher performance levels. To the extent that the findings are
reliable, the states are able to use the findings to make better decisions about efficient and
effective programs.

When making choices on the basis of data, decision makers generally consider two
factors. Oneisthe confidence level in the results -- the likelihood that the observed data
accurately reflects the conditionsin the world. The other is the precision of the results --
the confidence interval, or the range above and below the observed vaue within which
the group s performance actually falls. In genera, the larger the number of inspections,
the greater the precision of the results and the confidence that the results accurately
reflect conditions in the world.

In many fields, a 90% confidence level (which indicates that there is a 10% chance that
the observed results do not reflect the actual performance of the group) is considered the
lowest acceptable level for drawing conclusions a bout the behavior of a group, and
whether that behavior is statistically different  than that of another group. However,
achieving a precise measurement at a high level of confidence may require more
inspections than a state can afford and perhaps m ay need. A state may be comfortable
being only 85% certain that their results are within the specified confidence interval, if
the consequences of being wrong are not serious. A state may be able to base a decision
on avery wide confidence interval if good enough or not good enough performance
iswithin that wide range, or the state only needs to be able to identify very large
differencesin performance levels. Furthermore, policy decisions sometimes need to be
based on whatever amount of information can be obtained with the level of resources
available to measure.

To explore theissue of what is good enough data, the States Common Measures
Project analyzed the data at three different confidence levels. The results (shown in the
charts below) illustrate how confidence intervals are affected by confidence levels, the
numbers of inspections and the observed performance. This provides some insight into
the level of confidence and precision and therefore the number of inspections that a state
decision maker may need to make choices about pro gram design.

Note: The confidence interval is calculated from a formula based on three factors: the confidence
level, the observed performance rate and the sample size.  The relationship among these three
factorsisthe same regardless of the indicator being measured or the universe size. Therefore,
the charts below use different indicators from different statesto illustrate this relationship.
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The Relationship between Confidence Levels and Confidence Intervals

Asillustrated in the chart below, as the confidence level increases, so does the confidence

interval. An analyst can be more certain of hisor her result the wider the range within

whichit can fall. For example, oneislikely to be 99% certain that one has properly

estimated a person s age if one guesses that the person is somewhere between 1 and 100
yearsold. However, one would be less certain if he or she guesses that the person s age

is between 40 and 60 years.

RI: Regulatory Indicators Mean SQG Facility Score with Confidence Intervals
95%
90%

85%

% Confidence Level

0.00 100 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Mean Facility Score

The above chart presents data collected from 22 facilities. The observed mean facility
score was 9.2. The decision maker can be:

95% certain that the true mean facility score is between 8.88 and 9.48
90% certain it falls between 8.94 and 9.44
85% certain it falls between 8.98 and 9.41

The Relationship between Confidence Interval Breadth and Confidence Level at
Different Numbers of Inspections:

The confidence intervals are shown below for two states with an observed SQG
achievement rate of 67% on an indicator. RI inspected 15 facilities, while Maine
inspected 55 facilities. Ascan be seen, the confidence interval in Rl was much wider
than that of Maine.

Rl Indicator 11d (Energy conservation/alternative energy implemented)
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ME Indicator 11a (Toxics Use Reduction implemented)
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The Relationship between Confidence Interval Breadth and Confidence Level when the
Observed Results are Nearer to 50% than to 0% or 100%

The charts below show the confidence intervals for the observed achievement rates on
two different indicators in Rl with the same number of facilities. The confidence intervals
are much wider with an observed SQG achievement rate of 86% than with an observed

SQG achievement rate of 100%.

RI Indicator 8 (Manifests used)
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Note: The above chart presents data collected from 22 facilities. The observed achievement rate
is 100%.

Rl Indicator10 (Emergency response info posted)
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Note: The above chart presents data collected from 22 facilities. The observed achievement rate

is 86%.
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The chart below shows that conducting more inspections at the same observed SQG
achievement rate (86%) results in a narrower confidence interval.

NY Indicator 9 (Hazardous waste streams Identified)
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Note: The above chart presents data collected from 57 facilities. The observed achievement rate
is 86%.

Finally asillustrated by the chart that follows, the wide confidence intervals at
performance rates of around 50% may not pose a problem for a state decision maker even
at low numbers of inspections. The upper bound of the observed SQG achievement rate
for RI sindicator 11ais around 74% at a 90% confidence level. Even with asfew as 16
inspections, the data may be precise enough for the decision maker to determine that
complianceis not good enough.

Rl Indicator 11a (Toxics Use Reduction implemented)
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Note: The above chart presents data collected from 16 facilities. The observed achievement rate
is 56.3%.

Conclusion:

In sum, while more inspections can help increase the precision and certainty of results, in
many instances a state decision maker can still glean useful information at relatively low
numbers of inspections, by looking at the confidence intervals at different confidence
levels. See Appendix K for the confidence intervals for each state s observed SQG
achievement rates and mean facility scores at the 85%, 90%, and 95% levels. See
Appendix L for the statistically significant differencesin each state s SQG achievement
rates and mean facility scores at 85%, 90%, and 95% confidence levels.
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