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The purpose of this paper is to present options and ideas for analyzing and presenting the results of the Small Quantity Generator sector for the Common Measures Project.  In order to make our upcoming conversations as clear and coherent as possible, it is important to begin with some basic, common definitions and concepts.  

DEFINITIONS AND BASIC CONCEPTS

DATA ELEMENTS 

· APPLICABILITY DATA:  The questions inspectors  answered to determine if the facility is in or out of the universe 

· PERFORMANCE INDICATOR DATA:  The individual facility behaviors the project is evaluating -- the checklist questions the inspectors answered to ascertain compliance with “regulatory requirements” (e.g., the container standards questions) and the level of implementation of “best management practices”  (e.g. the P2/Resource Conservation questions).  The SQG performance indicator list is at the end of this document.

WHAT CAN WE MEASURE?

· SECTOR INDICATOR PERFORMANCE RATE:  The percentage of the facilities that are behaving in the desired way on each performance indicator (i.e. the facility is complying with the regulatory requirement or implementing the best management practice). This can be calculated for each indicator for each state.   

· INDIVIDUAL FACILITY ENVIRONMENTAL BUSINESS PRACTICE INDICATOR (EBPI) SCORE:  The proportion of the performance indicators to which a particular facility is subject, on which the facility was performing in the desired way.  This is expressed as a number from 1 to 10:  A score of “1” would mean that the facility was performing in the desired way on 10% of the applicable indicators, a score of “5” would signify that the facility was performing in the desired fashion on 50% of the applicable indicators, and a score of 10 would mean that the facility was performing the desired way on 100% of the applicable indicators.   For example, there are ten basic performance indicators for Small Quantity Generators (Questions 3- 11).  If a facility was performing in the desired way on nine of them its EBPI Score would be 9 (9 out of 10 or 90%).   (Note: this score can be calculated on all or a subset of indicators.  For example separate scores could be calculated for “regulatory requirements” (questions 3-10) and “best management practices” (questions 11a, 11b, 11c, 11d).  The scores can be calculated for each facility in each state.
· SECTOR EBPI SCORE:  The average EBPI score of all of the facilities. This can be calculated for each state. 

· SECTOR EBPI SCORE DISTRIBUTION:  The percentage of facilities that achieved each EBPI score (e.g. the percentage of facilities that achieved an EBPI score of 1, the percentage of facilities that scored 2, the percentage of facilities that scored 3, etc.)  This can be calculated for each state.  

· INTERSTATE COMPARISONS:  How do performance levels differ from state to state on any of the above measurements. 

STATISTICAL TERMS AND CONCEPTS FOR THE COMMON MEASURES ANALYSIS: 

· WHAT WILL STATISTICS BE USED FOR IN THE COMMON MEASURES ANALYSIS OF SMALL QUANTITY GENERATORS?

· To estimate the performance of the entire universe of facilities in each state based on the performance of the sample. 

· To determine if the differences in performance between two states is due to chance or appears to be systematic.

· OBSERVED RESULT:  The performance of the SQGs in each state’s sample.
· ACTUAL CONDITIONS:  The actual performance of the entire universe (This is estimated from the observed results).
· CONFIDENCE LEVEL:  The % certain one can be that the observed result reflects the actual conditions.  A 95 % confidence level says that 95 out of a hundred randomly selected samples of this size would produce the same results.  It also means that there is 5% chance that the results do NOT reflect the actual conditions in the universe.   All things being equal, higher confidence levels require bigger sample sizes (more inspections).

· CONFIDENCE INTERVAL OR MARGIN OF ERROR:  The range above and below the observed result within which the actual conditions fall.  For an observed sector performance rate of 80% on particular indicator (for example if the inspections revealed that 80% of the inspected facilities in Rhode Island were labeling their hazardous waste containers properly), the actual performance rate of the entire universe of RI SQGs falls within a confidence interval of 80 – X  and 80 + X.   X is the margin of error.  In general the larger the sample size, the narrower the confidence interval (the smaller the margin of error).  
· INTERACTION BETWEEN CONFIDENCE INTERVAL AND CONFIDENCE LEVEL:  At a given sample size, confidence intervals get bigger at higher confidence levels.   Similarly, as confidence levels get lower, confidence intervals get lower.   
For illustrative purposes, say we have an observed performance rate of 70% in Vermont on indicator 4: “Are all hazardous waste containers closed unless waste is being added or removed?”, and at a 99% confidence level the margin of error is 10% and at a 90% confidence level the margin of error is 5%.  (!!!! CAUTION:  These confidence intervals and confidence levels were just pulled off the top of my head for illustrative purposes, they DONT reflect the actual statistical calculations!!!!)
 We could then report that we are 90% confident that between 65% and 75% (the observed performance rate of 70% plus or minus the 5% margin of error) of the facilities in Vermont are doing the right thing on this indicator, and we are 99% confident that between 60% and 80% of the facilities are performing properly on this indicator (70% plus or minus a 10% margin of error) 
· SO, WHAT IS THE “RIGHT” CONFIDENCE LEVEL AND CONFIDENCE INTERVAL?:  Trick question.  There is no “right” level or interval.   The confidence level that scientific researchers use to “prove” their hypothesis, and pollsters use to rely on their results (and the results in the confidence intervals they report), is usually 95% or 99%.  

But we aren’t trying to evaluate a drug, predict an election, or provide quality control on a high tech component of the space shuttle.   Instead we are using statistics to describe the performance of our facilities and to decide if their performance is “good enough” or if we need to adopt programs that will improve performance.  Further, we don’t have the luxury of lots of staff to do huge numbers of inspections.  As a result, we may decide to make decisions at lower confidence levels and with higher confidence intervals.  The data isn’t “bad”, we just are more uncertain about its reliability.   For the type of work we are doing, lower confidence levels, and looking at the ranges of results at different confidence levels, as described above, can provide useful input to our decision making process.  Doing so certainly represents an improvement over the all too frequent DAPBA technique (Decisions And Policy By Anecdote).  

SO WHAT DOES ALL THIS MEAN?

We are proposing to:

· Display each state’s data in a table and graphically:

· Show each state’s observed performance rate on each indicator (pie charts) and the associated confidence interval at confidence levels of 85%, 90% and 95% (See Example Table 1 and Example Chart 1)

· The confidence level of each state’s performance rate on each indicator when the confidence interval is plus or minus X percent.  X could equal 10%?  7%? 

· Show each states’ distribution of EBPI scores  (See Example Chart 2) 

· Show at what confidence level the differences between any two states on the distribution of EBPI scores and on each performance indicator is “significant” or “likely due to chance.” 
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	EXAMPLE TABLE 1 Peformance Rates by State and Indicator

	Indicator


	State A
	State B

	
	Obs-erved

Rate
	CL for CI = 10% 
	Range at Confidence Level
	Obs-erved

Rate
	CL for CI = 10%
	Range at Confidence Level

	
	
	
	85%
	90%
	95%
	
	
	85%
	90%
	95%

	3. All hazardous waste containers are properly labeled with the words  “hazardous waste” and clearly marked with the date on which accumulation began
	79%
	87%
	74-84%

(+/-5%)
	63-94% (+/- 15%)
	49-100% (+/- 30%)
	
	
	
	
	

	4. All hazardous waste containers are closed unless waste is being added or removed?
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SQG CHECKLIST


APPLICABILITY QUESTIONS



 1
Does this facility generate more than 1000 KG per month of RCRA hazardous waste?
  1a
Does the facility generate more than the Federal small quantity generator threshold for an acutely hazardous waste
 2
Does this facility generate less than 100 KG per month of RCRA hazardous waste? 



PERFORMANCE INDICATORS

Container Management Indicators 
3
Are all 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 all hazardous waste containers in good condition, (i.e., free of severe rusting or apparent structural  defects, and not leaking 
Proper Hazardous Waste Management Indicators

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

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


7a
Does the facility have labels    No labels
8
Does the 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? 

Emergency Response Indicator

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? 

Pollution Prevention Indicators

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

   11a
Has the facility implemented toxic use reduction over the past 3 years? 

   11a1
IF YES, BRIEFLY DESCRIBE the toxics use reduction projects

   11b
Has the facility undertaken recycling projects over the past three years? 

   11b1
IF YES, BRIEFLY describe the recycling projects: 

   11c
11c Has the facility implemented water conservation projects over the past three years?

   11c1
IF YES, briefly describe the water conservation projects: 

   11d
Has the facility implemented energy conservation/alternative energy projects over the past three years?
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   11d1     IF YES, briefly describe the energy conservation/alternative energy projects
Example Chart 1  Performance Indicator Results Showing Confidence Intervals at Different Confidence Levels
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Indicator 3
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	This information is available in alternate format. Call Donald M. Gomes, ADA Coordinator at 617-556-1057. TDD# 1-866-539-7622 or 1-617-574-6868. 

MassDEP on the World Wide Web:  http://www.mass.gov/dep
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