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��EXECUTIVE SUMMARY

�PRIVATE ��	This report presents the findings and recommendations of a multi-constituency Working Group on measuring the performance of the nation’s industrial wastewater pretreatment program.  The 16-member Working Group consisted of representatives drawn from Publicly Owned Treatment Works (POTWs), state and federal regulatory agencies, groups of industrial users, environmental interest groups, and the academic community.  The Working Group was organized by the Association of Metropolitan Sewerage Agencies (AMSA) under a Cooperative Agreement with the U.S. Environmental Protection Agency (EPA), Office of Wastewater Enforcement and Compliance.�tc “

	This report presents the findings and conclusions of a multi-constituency Working Group on measuring the performance of the nation’s pretreatment program.  The 16-member Working Group, comprised of POTWs, state and federal regulators, industrial users, environmental interest groups, and academicians, was organized by the Association of Metropolitan Sewerage Agencies under a Cooperative Agreement with the U.S. Environmental Protection Agency, Office of Wastewater Enforcement and Compliance.”�

	The opinions and statements contained in this Final Report constitute the findings and recommendations of the Working Group, but not necessarily those of any individual member.  While the group did not seek consensus on every item discussed, there was general agreement on major points such as the recommended measures.  Consensus was apparent on the vast majority of issues discussed.

GOALS OF THE PROJECT

	The Working Group had three goals:

To identify results-oriented measures of the performance of the national pretreatment program that would be acceptable to a wide range of stakeholders in the program, through a process that allowed substantial public involvement at various stages;

To test the validity and practicality of these measures in the field; and

To suggest performance-oriented changes to the pretreatment program.

RESEARCH METHODS

	To meet these goals, the Working Group conducted a three-stage research process.  In the first stage, they conducted a series of five constituency-based Focus Groups (one for each of the constituencies serving on the Working Group except academicians) with the intent of identifying all possible measures of performance.  Some 30 types of measures were identified.  In the second stage, this group of “raw” measures from the various Focus Groups were merged, edited, and taken to the field in a series of 15 site visits (14 POTWs and 1 state-run program) covering a broad range of sizes, locations, types of receiving waters, solids handling methods, and types of industrial users.  Field visits explored both the validity and practicality of each measure, using criteria that the Working Group had established.  In the final stage, the Working Group applied the information offered in Focus Groups and field visits to narrow the group of preferred measures to 18.

FINDINGS

	The Clean Water Act, its implementing regulations,� and relevant program guidance provide the standards against which performance of the pretreatment program may be measured.  In the context of the broad, desirable outcomes of the Clean Water Act, for example, it is appropriate to measure the extent to which the pretreatment program taken as a whole contributes to the “chemical, physical, and biological integrity of the Nation’s waters...”� and the like.  More direct goals, however, are specified in 40 CFR 403 pertaining to the prevention of interference� with treatment works, prevention of pass through� of harmful contaminants, the promotion of beneficial uses of municipal and industrial wastewaters and biosolids, and the protection of POTW worker health and safety.

	To some extent, both the environmental and public health objectives of the Clean Water Act and the more direct program objectives shaped the Working Group’s choices of performance measures. Practical considerations, such as the cost or availability of data, the objectivity of a potential measure, or its comprehensibility to Congress or the public also played a role in selection.  In the end, the Working Group recommended tracking the performance of the pretreatment program using the following group of measures (grouped here by similar type, but not necessarily in order of importance):



Measures of Trends in Pollutant Loadings and Concentrations

Trends in mass loadings� of metals and other toxic and nonconventional pollutants in POTW effluent; and comparisons to allowable levels in NPDES permits where such limits exist.

Trends in emissions of hazardous pollutants to the air, particularly for volatile pollutants from unit processes and metals from incineration.

Trends in mass loadings of metals and other toxic contaminants in POTW influent, as a total, and where possible, divided into domestic, commercial, industrial, and storm water contributions to the total; and comparison to allowable loadings as calculated during the headworks analysis, where such an analysis is available.

Reductions in annual average metals levels in biosolids, with an indication of any trend towards or compliance with the most stringent nationwide biosolids standards.



Measures of Compliance with Requirements

Percent compliance with NPDES permit discharge requirements.

For each POTW, whether the POTW is failing Whole Effluent Toxicity (WET) tests due to industrial sources.

Percent compliance with non-pathogen biosolids quality limits for the management method currently used, with sites divided into categories based on applicable biosolids regulations.

Percent compliance at each Industrial User (IU) with categorical limits

Percent compliance at each IU with all permit limits.

Percent of IUs in compliance with reporting requirements.

For each control authority, number and percent of IUs in significant noncompliance (SNC) for the current year that were also in SNC last year.



Procedural or Programmatic Measures

Whether an effective method is being used to prevent, detect, and remediate incidents of violations of the specific pretreatment prohibitions attributable to industrial or commercial sources (e.g., fire and explosion hazards, etc.).

Whether an effective procedure is being used to identify non�domestic users and to update the list of regulated users.

Number of sample events conducted by the control authority per significant industrial user (SIU) per year, and percent of all sample events that were conducted by the control authority.

Number of inspections per SIU per year.

Whether the control authority has site-specific, technically based local limits, based on the most recent regulatory changes and latest NPDES permit requirements; or a technical rationale for the lack of such limits.

Whether the POTW or control authority has significant activities or accomplishments that demonstrate performance beyond traditional goals and standards.

Whether or not POTWs have an effective public involvement program in place.

	These measures are intended as a complete package rather than as a menu from which one could choose selected items.  While most of these measures can be implemented immediately, some new data collection will be required prior to implementation.  All measures are feasible within five years.  The reader should refer to the main report for a more complete discussion of these issues.

RECOMMENDED PROGRAM ENHANCEMENTS

	The Working Group observed many opportunities to enhance the pretreatment program in ways that support better performance measurement.  All such changes should be considered part of a process of continual improvement in the quality and performance of the pretreatment program.

	Perhaps the most important finding is that we do not yet have adequate data in many locations to measure performance of the pretreatment program using indicators of the quality of the ambient environment.  Currently, environmental measures appear useful in assessing the aggregate performance of all water quality programs, but very few true environmental measures can be linked unambiguously to elements of the pretreatment program alone.  Accordingly, the Working Group recommends that over time as performance measurement evolves, EPA, the states, and individual POTWs should explore and promote new ways to measure success in environmental terms.  Accomplishing this goal will almost certainly require the following:

More sampling of effluents and monitoring of ambient water quality and health of ecosystems

Dissemination of research findings regarding the use of environmental measures

Training state and local pretreatment program personnel in the use of environmental measures to assess performance of the pretreatment program

	On behalf of the POTW community, AMSA should continue to promote peer exchange, focusing on successful applications of environmental measures.

	Other Working Group recommendations are presented below:

Shift the focus of annual reporting from documenting the existence of required program elements to evaluating the performance of those elements, using the measures recommended in this report.  EPA should work with the POTW community to eliminate reporting requirements that do not directly address performance or POTW compliance.  Of course, reductions in reporting must be implemented carefully to ensure that they are part of continuous program improvement. 

Performance should be measured in annual pretreatment program reports; compliance should be monitored in annual audits.

EPA, the states, and POTWs should work together to improve annual program audits, which would be far more useful if standards of practice were followed universally and consistently by well-trained governmental auditors.

EPA and the states should design a format for reporting performance measures that is comprehensible to the general public and use that format to communicate successes and failures to the public.

The states and  regional EPA offices should strengthen the technical assistance they provide to local programs.  Some states maintain that inadequate funding has limited their ability to perform this function.

EPA should help improve performance of the program by filling regulatory gaps and reevaluating the definition of significant noncompliance to better reflect outcome-oriented performance.

	Finally, the Working Group recommends that EPA, AMSA and others in the pretreatment community jointly evaluate implementation of performance measurement every two years.



�NOTES



�I.  INTRODUCTION AND OVERVIEW

	In November 1993, EPA’s Office of Wastewater Enforcement and Compliance entered into a Cooperative Agreement with the Association of Metropolitan Sewerage Agencies (AMSA) designed to improve the measurement of performance of the nation’s industrial wastewater pretreatment program.

	Specifically, AMSA initiated a series of multi-constituency dialogues and field research tasks designed to:

Identify potential results-oriented measures of the performance of the national pretreatment program that are acceptable to a wide range of stakeholders in the program, through a process that allowed substantial public involvement at various stages;

Test the validity and practicality of these potential measures through site visits to selected publicly owned treatment works (POTWs) and state programs;

Recommend a final set of measures as well as related changes to the pretreatment program, based on AMSA’s findings regarding performance measurement.

�PRIVATE ��THE IMPORTANCE OF MEASURING RESULTS �AND THE NEED FOR THIS STUDY�tc  \n “THE IMPORTANCE OF MEASURING RESULTS AND THE NEED FOR THIS STUDY”�

	In recent years, the art of performance measurement has gained renewed attention across both government and private sectors.  Several high profile reports, including the National Performance Review� and Reinventing Government,� have stressed the importance of measuring the results of public programs in terms of the extent to which they are attaining goals.  In the case of the pretreatment program, goals include both the broad mandates of the Clean Water Act and the specific objectives of the pretreatment program.  Program goals, or environmental results, include such things as improved ambient water quality or healthier living resources in receiving waters.  Results also include measures that are only one step removed from in-situ environmental improvements, such as improved POTW effluent or biosolids quality.�PRIVATE �� 

	Results-oriented measures are very different than the more traditional measures of program performance that tend to measure inputs.  Inputs include such measures as dollars spent on enforcement, number of permits written, or the number of fines issued.  Since these programmatic measures do not necessarily guarantee environmental improvements, most analysts will agree that measuring results is preferable to measuring program inputs.

	The notion of measuring results is not new.  But in practice, government agencies have resorted to measuring inputs to their programs when faced with limited data on results or conflicts over how to measure results unambiguously.  Inputs to public programs—essentially the quality or quantity of program elements—are generally easier to measure and evoke less controversy among constituencies.

	The Working Group was charged with exploring the practicality of measuring performance of the pretreatment program in terms of environmental results.  They were asked further to recommend such measures where they were feasible today or could be implemented within the next five years.  

	Where environmental results could not be linked unambiguously to the pretreatment program, the Working Group recommended measures as close to results as possible.  Some measures, therefore, assess the extent to which releases to the environment have been reduced or whether certain critical program elements are in place.

�PRIVATE ��BENEFITS OF MEASURING RESULTS�tc  \n “BENEFITS OF MEASURING RESULTS “�

	The best way to assess a program’s success is to measure directly whether it is attaining the results that society desires.  Moreover, by focusing attention on results, program managers naturally tend to promote those results.  For example, if success is defined as improved biosolids quality, managers will take whatever programmatic actions are needed to generate cleaner biosolids.  Measuring inputs, on the other hand, can result in irrelevant or undesirable results—more permits or more dollars spent on enforcement, for example, regardless of whether these efforts lead to a cleaner environment or improved public health. Focusing on results also provides program managers flexibility to address local conditions as they design the details of how these results are to be attained.  Under some circumstances, however, some input measures may be useful.  Inputs have explanatory value, for example, where they show positive correlations over time with improvement in results-oriented measures.

	The general public is more likely to understand a complex and technical program if results are presented in terms of environmental trends.  Most people are more interested in knowing whether their river is clean than how many fines were issued to industrial dischargers in a given year.  Public participation and accountability are essential parts of the national pretreatment program, and the results-oriented measures recommended in this report can play a key role in educating and involving the public.

	One significant challenge in the development of new, results-oriented measures is the lack of historical data.  Educating the public about pretreatment requires a clear explanation that major gains were made in the 1970s and 1980s and more modest gains today do not necessarily indicate poor performance.  For example, industrial loadings of heavy metals in San Diego were about 600 percent higher in 1981 than in 1991.  Unfortunately, quantitative performance measures cannot document most of those successes because adequate baseline data generally were not collected in the early years of the program.

�PRIVATE ��BUILDING ON PAST EFFORTS �TO MEASURE PERFORMANCE�tc  \n “BUILDING ON PAST EFFORTS TO MEASURE PERFORMANCE”�

	This study has grown out of past pretreatment and performance measurement studies, and draws on the knowledge gained in those efforts.  The EPA pointed out in its 1986 report to Congress, for example, that “the National Pretreatment Program has been the object of intense scrutiny....”�  In the 1980s, the EPA’s Pretreatment Implementation Review Task Force found that the program needed improvement, and suggested numerous changes.�  More recent studies have shed light on how improvement should be measured.  Significant studies have included General Accounting Office (GAO) reports in 1988, 1989, and 1994;� a 1990 survey by the Association of Metropolitan Sewerage Agencies (AMSA);� a 1991 EPA Report to Congress;� and a 1992 EPA assessment of noncompliance.�

	These studies adopt many different approaches to measuring performance of the National Pretreatment Program.  Furthermore, different groups may prefer different measures; some criteria are more flattering to the program than others, and some are more useful, informative, or reliable than others.  The dangers of using inappropriate measures are very real—irrelevant or misleading statistics can stand in the way of efficient and fair allocation of valuable resources and limit progress towards meeting health and environmental goals.

	In addition, GAO and other reviews� of such studies have revealed that performance data are sparse and past measurements of program performance have been limited by methodological difficulties and the use of inappropriate indicators of performance.  Data deficiencies are especially troublesome.  According to the GAO, there are gaps in each of the many available data sources, including the Pretreatment Permits Enforcement Tracking System (PPETS); EPA’s water quality inventory reports to Congress;� EPA’s Permit Compliance System (PCS);� Environmental Trends, a report of the President’s Council on Environmental Quality; and the survey by the Association of State and Interstate Water Pollution Control Administrators (ASIWPCA).�

PERFORMANCE RELATIVE TO �THE �PRIVATE ��GOALS OF THE PROGRAM�tc  \n “GOALS OF THE PROGRAM—PERFORMANCE RELATIVE TO WHAT?”�

	Measurement of pretreatment program results must be linked to the goals of the program as defined by Congress and the EPA, in statute and regulations.  For general goals, one can look to the Clean Water Act, since the pretreatment program indirectly shares the following overarching goals of the Act:

to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters...that the discharge of pollutants into the navigable waters be eliminated by 1985...that wherever attainable, an interim goal of water quality which provides for the protection and propagation of fish, shellfish, and wildlife and provides for recreation in and on the water be achieved by July 1, 1983...it is the national policy that the discharge of toxic pollutants in toxic amounts be prohibited...public participation in the development, revision, and enforcement of any regulation, standard, and enforcement...shall be provided for, encouraged, and assisted by the Administrator and the States.�

	Not only must pretreatment performance measurement fit within the context of the Clean Water Act, but it must also acknowledge the interdependence among many environmental programs.  The relationships among programs adds impetus to providing good performance measures for pretreatment and all related programs.  These interdependent areas include other POTW activities,� state programs,� and Federal programs.�  The goals of these efforts overlap with those of the pretreatment program.

	The pretreatment program was designed to attain specific results within the Clean Water Act’s broad goals.  As discussed in Section 307 of the CWA and regulations in 40 CFR 403, more precise program objectives include:

(a)	“to prevent the introduction of pollutants into POTWs which will interfere with the operation of a POTW, including interference with its use or disposal of municipal biosolids;

(b)	to prevent the introduction of pollutants into POTWs which will pass through the treatment works or otherwise be incompatible with such works; and

(c)	to improve opportunities to recycle and reclaim municipal and industrial wastewaters and biosolids”; and

(d)	to prevent “pollutants which create a fire or explosion hazard in the POTW” and “pollutants which result in toxic gases and vapors within the POTW in a quantity that may cause acute worker health and safety problems.”�

	Through various guidance and policy documents, EPA and the states have defined further highly specific requirements and standards for the program.* 

	Participants in this study confirmed what other observers have noted: that other, more implicit, goals apply to this program (as they might to any other public program), including equity,� accountability,� and efficiency.�  This study addressed these more implicit goals by incorporating them in a group of criteria used to screen the acceptability and practicality of potential performance measures (see Section III of this report).

�PRIVATE ��THE WHO AND WHERE OF PERFORMANCE MEASUREMENT�tc  \n “THE WHO AND WHERE OF PERFORMANCE MEASUREMENT”�

	Performance of the pretreatment program can be measured along a continuum in a chain of events that characterize the program.  Congress authorizes and funds initiatives, EPA promulgates and enforces regulations, the states either run programs or oversee their implementation at the local level, POTWs implement and enforce local programs, and Industrial Users (IUs) comply with regulations.  Results of all these programmatic activities are manifest in the quality of releases to environmental media, quality of the environment itself, and public health effects from human interaction with the receiving environment.  This framework suggests five categories of measures, organized around the question of where one might measure performance and who controls the activities and results at that stage: measures of EPA, states, IUs, POTWs, and the environment.

	Performance can be measured anywhere along this chain.  By measuring performance in the environment—such as compliance with ambient water quality standards—one is directly measuring the end results of the pretreatment program.  When measuring programmatic activities in the POTW’s pretreatment program, by contrast, one is looking at actions that may or may not lead to results in the environment.  Even less directly tied to physical, chemical, or biological changes in the environment are the activities of states and EPA, activities that may nonetheless be important.

	There are several advantages to organizing measures according to “where and who.” Categorizing in this way is intuitive and organizes measures into groups of manageable size.  It also helps focus attention on the need to measure results and outcomes rather than merely inputs.  Finally, it highlights the roles of various actors that can affect performance—the EPA, States, POTWs, Industrial Users, and other sources affecting environmental quality—in a way that is consistent with the Clean Water Act and 40 CFR 403.

	Since the pretreatment program is highly delegated to local control authorities, this study focused primarily on measuring the performance of Industrial Users and POTWs (or states where the state is administering the program).  This report addresses EPA and state performance through discussions of potential program modifications, not through new performance measures focused on EPA or state regulatory or oversight activities. 

 �PRIVATE ��MEASURING THE EXISTENCE OF �REQUIRED PROGRAM ELEMENTS

	Much of the current reporting that states and EPA Regions require of POTWs documents whether and how POTWs have instituted certain legally required program elements.  Much of the current reporting, for example, documents whether certain procedures are in place, certain plans comply with guidance or regulations, or certain reports are complete and filed on time.  Whether or not these procedures, plans, and reports result in desirable outcomes receives much less attention.  Where conditions allow, this study recommends measures that focus on performance rather than the existence of program elements.

	All things equal, it is generally preferable to measure performance of program elements in terms of results. Where data allow, for example, it is generally preferable to measure the health of ecosystems that receive POTW effluent rather than the existence of procedures, plans, and reports that are thought to result in healthy ecosystems if followed.

	All may not be equal, however, in the narrow context of the pretreatment program.  Sometimes, existence of program elements must serve as a proxy for true performance.  Currently, very few environmental indicators can be linked unambiguously to pretreatment program elements.  It is not necessarily true, for example, that a healthy macro-invertebrate community in a POTW’s mixing zone is a direct result of a pretreatment program that is performing well.  Other variables—stormwater controls, consumer products bans (e.g., DDT), or cleaner upstream water—may be part of the cause of improvement.

	Programmatic measures may be desirable for other reasons as well.  Measuring sampling frequency may be important, for example, despite the fact that it is not a result, because it provides information about the validity of results-oriented measures.  It is important to know the sampling frequency when reporting that pollution levels appear to have fallen, to verify that the apparent trend is not a statistically unreliable measurement based on only one sample per year.  For this reason, the programmatic measure of sampling frequency may be an important complement to the results-oriented measures of effluent or ambient water quality.  Another example of a critical programmatic measure might be “the extent to which all significant industrial users (SIUs) have been identified.”  It would be unfair to measure and regulate the discharges of only some SIUs.  Finally, input measures may be helpful if they show positive correlations over time with improvement in outcome measures, as noted previously.

�PRIVATE ��MEASURING COMPLIANCE OR �MEASURING PROGRESS BEYOND COMPLIANCE?�tc  \n “MEASURING COMPLIANCE OR MEASURING PROGRESS BEYOND COMPLIANCE?”�

	Traditional programmatic measures generally address compliance with requirements.  However, many local and state pretreatment programs go beyond requirements.  Where they do, it is possible to devise measures of progress beyond requirements, such as measures of pollution prevention activity, discharges well below legal limits, outreach to industry and residents, and other voluntary efforts that lead to desirable results.  

	The Working Group felt strongly that measuring and reporting performance of the pretreatment program would be incomplete without recognizing local initiatives that go beyond requirements.  Hence, the Working Group formulated a single measure of such efforts that rewards and highlights desirable initiatives without penalizing POTWs that simply comply with requirements.  Measuring and emphasizing percentage reductions in pollutants, for example, might imply that POTWs are not doing enough if their pollutant levels are in compliance but not falling at all.  On the other hand, emphasizing only compliance rates would fail to record some significant downward trends in pollutant levels.

Measuring innovative activities is also useful because such efforts are often the testing ground for new approaches that can be adopted nationwide as part of a continual improvement process.

�PRIVATE ��ISOLATING THE MEASUREMENT OF �PRETREATMENT’S EFFECTS ON CLEAN WATER �WITH ENVIRONMENTAL MEASURES �tc  \n “ISOLATING THE MEASUREMENT OF PRETREATMENT’S EFFECTS ON CLEAN WATER WITH ENVIRONMENTAL INDICATORS “�

	Early in the study, the Working Group fully anticipated developing environmental measures that would document performance of the pretreatment program.  As they considered inputs from many constituencies that comprise the program, however, it became increasingly clear that only a limited number of environmental measures could be linked unambiguously to pretreatment.  While many environmental measures appeared useful as indicators of performance of all surface water quality programs as a whole (see Appendix A for further information on environmental measures), attributing environmental changes to the performance of the pretreatment program alone was problematic since other factors could also cause changes in environmental quality, including: 

Residential discharges to a POTW

Other point and nonpoint sources (both regulated and unregulated) discharging to the receiving body of water upstream from the POTW

Variability in local ecosystems 

Operations of the POTW

Design and technologies of the POTW (including changes over time).



	In most cases, these factors confound the use of environmental measures of performance of pretreatment program.  Isolating the effects of pretreatment can be very challenging, especially given current availability of data and ability to draw cause-and-effect relationships among data elements.  Exhibit 1 presents one example of the challenges associated with environmental measures.

	Some Focus Group participants in this study suggested using the frequency of human health advisories as a broad environmental indicator of the performance of pretreatment programs.  Yet field validation clearly demonstrated that there are many sources of advisories that have little or nothing to do with pretreatment (i.e., high coliform counts or accumulation of metals or pesticides in sediment over the last 30 years).  Moreover, the absence of health advisories is not necessarily an indicator of success for pretreatment programs.

	Because of these limitations, the Working Group recommended certain measures, such as loadings of pretreatment-related pollutants to the environment, that are proxies for true environmental measures.  Measuring loadings to the environment avoids the potential ambiguity associated with linking one of many controls to improvements in ambient receiving waters.
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ENVIRONMENTAL MEASURES AT ONE POTW

	The North Shore Sanitary District of Illinois provides an example of the challenges in the use of environmental measures.  In this case, environmental measures were used to assess the effects of dechlorination, but the lessons can apply to assessment of pretreatment as well.  In particular, the case highlights the difficulty of isolating the effects of one among many activities that jointly affect the environment.

	During the summers of 1992 and 1993, the District conducted sampling of the fish and aquatic invertebrates in the Des Plaines River.  The purpose of the study was to determine the effects, if any, of the effluent from two of the NSSD treatment plants on the biology of the river.  Samples were taken above and below both the Waukegan and Gurnee POTW outfalls, where fish and invertebrates were collected and identified.  �PRIVATE ��Eventually, the NSSD hopes to track a value called the Index of Biotic Integrity, a widely used method to rate the quality of natural running waters (see Appendix A for details on this and other environmental measures). 

	One difficulty was quickly apparent: the heavy rains and subsequent flooding on the Des Plaines River in 1993 affected both population numbers and composition, making it difficult to isolate the baseline effects of the treatment plant.

	Sampling in 1994 will provide the first set of data after the sewage treatment plants began dechlorinating their effluent.  Unfortunately, it will be difficult to ascertain whether and to what extent any improvements are the result of a particular activity, such as dechlorination.

	The Working Group felt strongly that EPA and the states should design data systems to improve the value of environmental measures of performance of the pretreatment program.  While environmental measures are already quite useful in certain locations—POTWs where hydrologic, biological, or water chemistry conditions are appropriate (see � REF _Ref296318809 \* MERGEFORMAT �Exhibit 1� and � REF _Ref296412557 \* MERGEFORMAT �Exhibit 2�), many others face significant limitations.  True environmental measures may become increasingly useful to test the relationship between loadings and ecosystems health as water quality and ecosystem data become more available and our understanding of ecosystems and pollutant sources improves.   Over time, therefore, agencies should adjust how environmental measures are used in order to take better advantage of such measures.  Environmental measures may be more useful for measuring the results of the Clean Water Act overall instead of a single program like pretreatment, assessing results at the level of an entire watershed instead of a single POTW, or assessing the overall success of a POTW instead of just its pretreatment efforts.  Environmental measures can become more useful if pretreatment programs are fully integrated with efforts to control other discharges to POTWs (e.g., domestic) and to receiving waters (i.e., NPDES).  With such integration, performance of POTWs or even whole watersheds might be measured holistically with environmental measures.
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�NOTES��PRIVATE ��II.  STUDY METHODOLOGY�tc “II.  STUDY METHODOLOGY”�

	This study was designed to allow a great deal of input from the widest variety of viewpoints and interests.  In short, the process was as follows: a Working Group with members from various interests guided all research and made final recommendations.  Focus Groups, open to the public and representing various interests, suggested performance measures.  The Working Group culled those measures and rewrote some, generating a list to be field tested.  For the field validation, 15 pretreatment programs were visited and asked which measures were feasible.  Based on those comments and suggestions, the Working Group revised the list and formulated the recommendations in this study.  This methodology is described in more detail below.

�PRIVATE ��WORKING GROUP�tc  \n “WORKING GROUP”�

	AMSA convened a multidisciplinary Working Group with 16 members to provide oversight and guidance for the study’s technical progress and deliverables.  The Group held four professionally facilitated public meetings (see schedule in Appendix C).  The Working Group was composed of members with pretreatment program expertise drawn from:

POTWs (3 members)

Industrial Groups (3 members)

Environmental Groups (3 members)

Federal (Regional EPA) (3 members)

State agencies (3 members)

Academics (1 member)

	Appendix E presents the names and affiliations of all Working Group members.

�PRIVATE ��Working Group Meetings�tc  \n “TASK 1\: WORKING GROUP MEETINGS”�

	In its first meeting, the Working Group reviewed the proposed study methodology and formulated criteria for screening potential measures.

	The Working Group reconvened to discuss results of the Focus Groups, approve the plan for field validation, and approve the site visit protocol.  The Group compiled the numerous proposed measures into 31 basic categories (see Appendix D), and for each of the 31 categories rewrote measures that had not been clearly stated.  In this way, the Group developed a list of measures for field validation (see Appendix D).

	In its third meeting, the Working Group reconvened to discuss results of field validation.  The Group rewrote some measures and dropped others, based on field site comments.  Approval of the outline for the draft report also was discussed.

	The Working Group convened a fourth time to review and discuss findings and recommendations to be presented in the final report.

�PRIVATE ��Focus Groups�tc  \n “TASK 2\: FOCUS GROUPS”�

	AMSA convened a series of five constituency-based focus group meetings to develop lists of potential measures of pretreatment program performance.  Attendees were recruited based on names suggested by members of the Working Group.  The POTW focus group included some representatives of labor viewpoints (POTW operators) in addition to managers.  Suggested attendees were invited and sent background materials including a description of the study’s purpose and methods (scope of work), an agenda for the focus group, and other informational materials.

	Each focus group meeting was advertised in local newspapers and/or listings in appropriate publications.  Members of the public were invited to attend and provide their comments.

	In each meeting, participants were asked to suggest performance measures for the pretreatment program.  The facilitator then asked the group to set priorities among their measures, indicating which measures are most appropriate according to the criteria that the Working Group had approved.  The exceptions were the State and POTW groups, which did not specify which of their proposed measures were “most appropriate,” but considered all of the suggested measures significant.  In some cases the focus group preferred alternative criteria and used those to shorten the list.  The participants also were invited to provide general comments on the pretreatment program and performance measurement.  Finally, most of the groups suggested specific locations for field validation and several groups suggested site characteristics (e.g., size of program) that could be used in designing a stratified sample of sites.  Minutes of each focus group were recorded and summarized for the Working Group.  � REF _Ref296412736 \* MERGEFORMAT �Exhibit 3� is a schedule of the five focus group meetings that were held.
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�PRIVATE ��INTEREST GROUP�LOCATION�DATE��EPA�Austin, TX�11/3/93��States�Austin, TX�11/5/93��POTWs�Austin, TX�11/5/93��Industry�Chicago, IL�12/6/93��Environmental�Chicago, IL�12/7/93��

Field Validation�tc  \n “TASK 3\: FIELD VALIDATION”�

	The Working Group developed the following criteria for selecting 15 field test sites: size, location, program delegation, industrial cross section, and biosolids handling methods. The state program in Vermont was included because the perspectives of a state-run program were likely to differ from the views of a locally run program.

	The Working Group used the results of field validations to evaluate the practicality of each performance measure proposed by Focus Groups.  Criteria that were used to define practicality and/or validity included the extent to which it is focused on results, precision of available data, availability of data (historical, current, or potential future), objectivity, potential bias, flexibility, potential to create unintended effects, and comprehensibility to the public.  These criteria are more fully explained in Appendix B.

	The Working Group approved a site visit protocol to assure consistency across the 15 site visits.

	Contacts within programs at the selected sites were sent background materials including a description of the study’s purpose and methods (scope of work), a list of measures proposed for field validation, and the field validation protocol approved by the Working Group.

	AMSA assembled a field interview team including a technical pretreatment expert for the site visits.  Appendix C provides the characteristics of each of the 15 field validation sites.

�PRIVATE ��Report Preparation�tc  \n “TASK 4\:  REPORT PREPARATION”�

	Based on the results of the focus groups and field validation, and the periodic deliberations of the Working Group, AMSA prepared a draft report of findings and recommendations.  The Working Group discussed the draft report in detail and approved preparation of a final report.  The Working Group reviewed the complete report one final time prior to publication.

��PRIVATE ��III.  STUDY FINDINGS�tc “	III.  STUDY FINDINGS”�

	The Working Group considered all of the comments offered in Focus Groups as well as field site visits as they formulated findings and recommendations.  The Working Group also considered information and assessments from project staff, and held extensive deliberations over the findings it wished to present in this final report. Findings include both a list of performance measures and a series of recommended program modifications that are relevant to performance measurement.

	The opinions and statements contained in this final report constitute the findings and recommendations of the Working Group, but not necessarily those of any individual member.  While the group did not seek consensus on every item discussed, there was general agreement on major points such as the recommended measures.  Consensus was apparent on the vast majority of issues.

�PRIVATE ��CRITERIA FOR SELECTING MEASURES�tc  \n “CRITERIA FOR SELECTING MEASURES”�

	The Working Group defined several screening criteria to select performance measures.  These are presented below, in a rough priority order, with the most important ones first, although all were considered valuable:

Measure is focused on results

Data are precise

Data are available

Data available for the 1970s and 1980s

Data currently available

Future data collection is feasible

Measure is objective

Measure is free of bias/ ensures equity

Measure allows flexibility/has broad applicability

Measure does not create incentives for unintended effects

Measure is comprehensible to public

Cost of collecting, reporting, and analyzing data is reasonable.

	These criteria are fully explained in Appendix B.  The criterion on data availability merits some explanation here.  The Working Group originally intended to use one criterion of data availability, but field validation highlighted the need for and lack of data from the 1970s and 1980s, when substantial progress was made in pretreatment.  Also, field sites pointed out that while some measures are not currently used, data collection could begin relatively easily for some of those measures and not for others.  For example, data on air releases may be difficult to collect immediately.  This criterion was split into three time periods because all three are important: historical data can document baselines, current data can measure accomplishments to date, and future data availability conditions the choice of new measures.

	In a more general sense, the Working Group considered other factors, such as, “would Congress, the pretreatment community, and the public in general think this is an appropriate measure of performance,” “can we say with confidence that the pretreatment program is performing well partly on the basis of this measure,” and “is there an unambiguous linkage between this measure and the pretreatment program?”  The Working Group also considered the practicality of each measure as described by staff at the field sites.

�PRIVATE ��RECOMMENDED MEASURES�tc  \n “RECOMMENDED MEASURES”�

	The final group of measures is intended as a complete package rather than as a menu from which one could pick and choose selected items, with the implication that if all POTWs or states reported all of these measures along with some of the existing programmatic measures (e.g., permitting, ERPs, etc.), the nation would have a comprehensive and balanced picture of the performance of the program.

	Some of these measures are already in use, at least in a similar form at all POTWs, while others are in use at some POTWs.  Others have been discussed in the past, but are generally not in use.  A few are difficult to implement in the short term and are recommended for eventual implementation rather than immediate use.  The topic of implementation is discussed further in Section IV of this report.

	“Percent compliance” is a term used in many of the measures below.  It is defined as the number of samples complying with the applicable standard per year divided by the total number of samples taken that year, expressed as a percentage.  A “sample” here means a “monitoring event,” where one or more pollutants are measured at one time.  A single sample could include data on several pollutants, such as various heavy metals.  If 3 samples out of 10 showed compliance with all applicable pollutant limits, the compliance rate would be 30%.  If a sample showed noncompliance for one or more different pollutants (regardless of how many were tested in that sample), and a second sample indicated no exceedence of standards, the compliance rate would be 50% among those samples.

	There are advantages as well as difficulties in defining percent compliance in this way.  This approach treats a single sample as 100% noncompliant whether one or several pollutants exceeded their limits.  One advantage is that the approach is realistic in acknowledging that certain categories of pollutants may violate their limits simultaneously, for the same reason, and counts each such event only once.  This definition of percent compliance is also relatively easy to calculate given existing data tracking methods.  One disadvantage is that this definition of percent compliance ignores the additional environmental harm that may result when more pollutants are violating their limits.  Another disadvantage is that this measure does not take into account the amount of time spent in noncompliance, and will give equal weight to every sample event regardless of when they occurred.

	Several of the recommended measures address compliance rates, but not necessarily the degree of deviation from standards.  Staff at several field validation sites suggested measuring extent of non-compliance.  The measures are listed below, with similar measures grouped together, but not necessarily in order of importance.

Measures of Trends in Pollutant Loadings �and Concentrations

1.	Trends in mass loadings of metals and other toxic and nonconventional pollutants in POTW effluent; and comparisons to allowable levels in NPDES permits where such limits exist.

	This measure is important because it is one of the most results-oriented measures possible, short of actually measuring environmental quality and public health.  It avoids the problem of isolating pretreatment’s impacts from the effects of upstream sources, but still comes very close to directly measuring results.  Comparison to allowable levels provides an assessment of the current status of effluent quality.  Examination of trends also is important; measuring progress over time is valuable whether or not the current status of the program is acceptable.

	This measure could be implemented relatively quickly.  Many POTWs already present (in Annual Reports) graphical indications of trends in effluent pollutants (e.g., East Bay Municipal Utility District, California; Northeast Ohio Regional Sewer District; City of Portland, Oregon).  � REF _Ref296318845 \* MERGEFORMAT �Exhibit 4� shows effluent trend data from one pretreatment program.

	“Trends in metals loadings” presents some limitations.  In particular, historical data may be unavailable, so documenting success during the 1970s and 1980s, when much progress was made, could be problematic for many POTWs.
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2.	Trends in emissions of hazardous pollutants to the air, particularly for volatile pollutants from unit processes and metals from incineration.

	This measure is important because traditionally air emissions have been neglected in pretreatment, and environmental regulations in general are moving towards a multi-media approach.  It would make little sense to report to Congress that the pretreatment program was performing well if pollutants were simply being shifted from effluent to biosolids or the air.

	Unfortunately, this measure cannot be implemented right away, since data are scarce and considered unreliable.  Methods for estimation or measurement would have to be agreed upon, and data collection would have to begin to establish a baseline.  The costs of providing such estimates might be a significant hurdle in the implementation of a measure of air emissions.  Additional discussion might be valuable about whether this measure should include emissions from incinerators, composting, and the collection system.  Furthermore, another air emissions source that conceivably could relate to pretreatment is air stripping operations during site remediation, and this and similar sources of air emissions at IUs would have to be considered for possible inclusion in a tally of emissions related to pretreatment.

	Any measure of air pollution should be consistent with air quality regulations for POTWs, including new regulations issued by EPA.

3.	Trends in mass loadings of metals and other toxic contaminants in POTW influent, as a total, and, where possible, divided into domestic, commercial, industrial, and storm contributions to the total; and comparison to allowable loadings as calculated during the headworks analysis, where such an analysis is available.

	This measure is important because influent is more directly related to pretreatment than is effluent.  This is because changes in POTW operations can confuse effluent data, but influent data are unaffected by plant activities as removal rates for various pollutants change over time.  Comparison to allowable loadings is important because it provides a technically derived benchmark, explaining the significance of certain levels of loadings.  It must be noted that these allowable loadings are calculated to represent values above which environmental problems may occur, and even a downward trend would indicate poor performance if allowable levels were exceeded.

	This measure could be implemented very quickly, since it relies on readily available data.  As discussed for the measure of effluent loadings, one difficulty would be the widespread lack of historical data.  Although many POTWs currently do not have accurate data on the relative shares of domestic, commercial, and other sources, some locations have already been estimating such information, as shown in � REF _Ref298312080 \* MERGEFORMAT �Exhibit 5�.

	� REF _Ref298749824 \* MERGEFORMAT �Exhibit 6� shows comparisons to headworks analyses, � REF _Ref298312328 \* MERGEFORMAT �Exhibit 7� shows influent metals at one POTW, and � REF _Ref298664526 \* MERGEFORMAT �Exhibit 8� shows influent data for organic compounds at another POTW.
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4.	Reductions in annual average metals levels in biosolids, with an indication of any trend towards or compliance with the most stringent nationwide biosolids standards.�

	Many in the Working Group considered this the most important measure because many pollutants POTWs release into the environment are contained in biosolids.  Biosolids measures are the counterparts to effluent and air measures, since together they cover releases to all environmental media.  Furthermore, increasing beneficial uses of biosolids is one of the explicit regulatory goals of the pretreatment program.  Within limits, trends towards compliance with the most stringent nationwide standards are broad indicators of pretreatment performance.

	These nationwide standards are defined in EPA regulations, and apply to biosolids that are land applied, sold, or given away for land application.�

	This measure could be implemented relatively quickly because it relies on readily available data.  As with some other measures, the lack of historical data will be a limitation in trend analysis.  This measure should be considered in conjunction with the measure of compliance with applicable biosolids limits.
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	� REF _Ref298750007 \* MERGEFORMAT �Exhibit 9� shows biosolids metals trends for one POTW.

Measures of Compliance with Requirements

5.	Percent compliance with NPDES permit discharge requirements.

	This measure is important because it provides another indication of impacts on the environment and is easy for the public to understand.  Yet, reporting simply in terms of statistics may not capture critical information about the nature of compliance or non-compliance.

	Use of this measure will require reporting qualitative information along with statistics.  In particular, causes of violations (whether or not they are related to pretreatment) should be explained.  For example, some violations may result from pretreatment-related interference with nitrification, but domestic discharges may cause metal limit violations in some cases.

	This measure is only as good as the NPDES permits.  It presumes that their limits are appropriate and comparable across the nation, which is not always the case.  Unusually ambitious (i.e., strict) NPDES permits at some POTWs may result in lower compliance at those sites, and could make those sites look as if they are not performing well.  On the other hand, some permits may not be stringent enough.  The NPDES compliance measure will be misleading if not explained fully, because a 100% NPDES compliance rate does not necessarily mean the pretreatment program is perfect.  Effective mechanisms are still essential for the prevention of future pass-through and interference, so prospective measures are needed to complement this measure, which is retrospective (i.e., looking at historical patterns but not the potential for future problems).

	This measure could be implemented relatively quickly.  Raw data on compliance are available, and the calculation of percent compliance would be relatively easy.

6.	For each POTW, whether the POTW is failing Whole Effluent Toxicity (WET) discharge criteria due to industrial sources.

	This measure is important because WET tests provide information about environmental impacts that might not be captured through measures of NPDES monitoring of only regulated pollutants.  These tests would identify chemicals or effects that may not be apparent from other measures.  The intent here is to count only cases where pretreatment is known to be a factor in the failure of the WET test.

	This measure could be implemented relatively quickly.  Prior to implementation, however, EPA should issue guidance on what constitutes “due to industrial sources;” does it mean “partly,” “primarily,” or “almost exclusively” caused by industry?  EPA also should provide guidance on exactly which industrial sources to include—those covered by pretreatment, those that could be covered by pretreatment, or any non-domestic source.

7.	Percent compliance with non-pathogen biosolids quality limits for the management method currently used, with sites divided into categories based on applicable regulations,� calculated as the number of samples in compliance out of all samples (i.e., the average for that calendar year).

	This measure is an important companion to other measures of biosolids quality.  In contrast to the others, however, this measure demonstrates performance relative to a regulatory requirement.

	Care should be taken in drawing inferences based strictly on this measure.  Compliance does not necessarily mean that the pretreatment program is successful.  In some cases, dilution from large numbers of domestic users can mask pollutants coming from a small number of industrial users.  Accordingly, the Working Group recommends the use of complementary measures and interpretation of all these concurrently, such as influent quality and IU compliance.

	This measure could be implemented relatively quickly.  It relies on existing data that could be manipulated relatively easily (with some initial guidance or assistance) to calculate a percent compliance.  Dividing sites into categories based on how biosolids are managed facilitates aggregation at the national level.

8.	Percent compliance� at each IU with categorical limits.�

	This measure is important because it provides another good indication of the results of pretreatment.  It focuses on the industrial users, directly measuring their response to pretreatment requirements, and complements the measure of POTW influent, providing more information on whether the targeted IUs are causing problems at the POTW.  This measure can be used to pinpoint exactly which IUs tend to cause noncompliance and environmental impacts in the system.  It does not address noncategorical IUs, but those are covered under other measures.  Unlike the current definition of significant noncompliance, this measure excludes reporting violations, which are covered separately in recommended measure number 10.

	In cases where categorical limits—but not local limits—apply, this measure is relatively straightforward.  However, where local limits and categorical limits apply, this measure looks only at compliance with the categorical limits, whether or not those limits appear to be more stringent than the local limits.  Measure number � REF measurenum \* MERGEFORMAT �9� covers local limits.

	This measure could be implemented very quickly.  While some calculation is needed, data are available for this purpose and the analysis is relatively straightforward.  EPA should devise and issue guidance defining a protocol for such calculations.

9.  Percent compliance at each IU with all permit limits.

	The general comments on measure 8 apply to this measure.  This measure is a useful complement to measure 8 (categorical limit compliance) because it also includes local limit compliance.  In some cases, local limits will be more protective than categorical limits, so this measure captures useful additional information.

	� REF _Ref296318607 \* MERGEFORMAT �Exhibit 10� shows compliance rates for various “model” industries (a group selected because it was likely to have high compliance rates), as seen in a California study of 372 IUs.�  The graph shows that 85% of those IUs had at least a 67% compliance rate.  Note that compliance rates in that study were not calculated using the definition recommended by the Working Group.
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10.	Percent of IUs in compliance with reporting requirements.

	Although it addresses reporting violations instead of technical violations, and does not necessarily focus on environmental results, this measure is still useful because reporting can be an indicator of current or potential future environmental problems.  Furthermore, severe or frequent reporting violations may call into question self-monitoring data from that IU, suggesting that other measures of compliance may be inadequate.

	This measure could be implemented relatively quickly, with the use of simple calculations based on existing data.  The compliance rate would be calculated as the percent of IUs not in significant noncompliance (SNC) for reporting requirements.�

11.	For each control authority, number and percent of IUs in SNC for the current year that were also in SNC last year.

	This measure complements other measures of compliance, summarizing the extent of recurrent, long-term noncompliance among IUs at a given POTW.  The measure could be easily implemented, with simple calculations based on existing information at each control authority.

	The Working Group recommends that this measure be accompanied by a POTW’s explanation of their actions to return the IU(s) to compliance.

Procedural or Programmatic Measures

12.	Whether an effective method is being used to prevent, detect, and remediate incidents of violations of the specific prohibitions� attributable to industrial or commercial sources (e.g., fire, explosion hazards, fume toxicity, etc.).

	This measure is important because it addresses the prevention of the major problems the pretreatment program was meant to address.  It complements other measures that directly address effluent and influent quality.  While some program successes and failures would be captured by influent and effluent measures others will be noted by this measure, since the prohibitions cover a broader range of activities and because they help predict future problems.

	This measure could be implemented only after some further development of guidance and definition of what constitutes an “effective method.” Guidance on reporting this measure could begin with EPA guidance documents on the various aspects of the specific prohibitions.  Implementation of this measure would also require definition of “attributable to industrial or commercial sources” and whether this meant “partly,” “primarily,” or “almost entirely” attributable to those sources.  Relevant factors would include, for example, whether the POTW evaluates all IU flow control plans (slug control plans), whether the POTW has effective procedures in place to handle spills, and whether the POTW has adequate worker health and safety maintenance plans.

13.	Whether an effective procedure is being used to identify non�domestic users and to update the list of regulated users.

	While these activities are required of all control authorities, the Working Group nonetheless recommends formal assessment of the quality of these efforts.  The Group also had concerns that inadequate efforts to identify all users could result in certain inequities where only some, but not all, industries within a local economy face pretreatment compliance costs.

	This measure could be implemented soon, after some further development of guidance and definition of terms.  The term, “effective,” must be defined clearly, starting with EPA guidance on updating the list of regulated IUs, but this guidance should be reexamined to allow flexibility in allowable approaches.  For example, some approaches are periodic (e.g., revision once a year) and others are ongoing (revision triggered by building permit applications).

14.	Number of sample events conducted by the control authority per SIU per year, and percent of all sample events that were conducted by the control authority.

	The Working Group recommends this measure even though it is a programmatic measure and does not address results directly.  Adequate information on the number samples and inspections is essential because it provides key information regarding the validity of compliance statistics, which are critical results-oriented performance measures.  Estimating compliance with pollutant limits on the basis of inadequate sampling would introduce serious bias into performance measurement.  Furthermore, sampling and inspections have great deterrence value.  

	This measure could be implemented relatively quickly, with the following caveat: the quality of sampling and inspections is just as important as their frequency, and must be maintained if this measure is to be meaningful.  One way to address the issue of quality would be to limit the count of “sample events” and “inspections” to those that follow EPA guidance or meet some other criteria.  Measuring the percent of samples taken by the control authority also provides some indication of the reliability of the data.

15.	Number of inspections per SIU per year.

	See discussion of measure 14.  As stated above, adequate information on the number of inspections is essential because it provides key information regarding the validity of compliance statistics, which are critical results-oriented performance measures.

16.	Whether the control authority has site-specific, technically based local limits,� based on the most recent regulatory changes and latest NPDES permit requirements; or a technical rationale for the lack of such limits.

	This measure is important because sometimes limits are needed but not in place.  Where this is the case, measuring compliance with existing limits would be insufficient to fully measure performance.  The question is then, how to design a measure that takes into account these unregulated pollutants that should be regulated, as well as cases where the limits are not properly designed?  Directly measuring ambient levels of these pollutants would be ideal in some ways, but ambient levels are affected by factors other than pretreatment, as discussed above.  Measuring releases of these pollutants would be a results-oriented measurement, but then one has to specify which pollutants to measure and what the appropriate levels should be.  The measure as presented above avoids these problems by ensuring that those appropriate limits are either in place or shown to be unnecessary 

	It is important to note here that a measure of compliance with local limits is only as good as the basis for those limits.  In other words, this measure depends on the adequacy of local water quality standards, how well they are translated into NPDES permits, the quality of POTWs’ local limits analyses, and how well NPDES permit limits and other factors are translated into local limits.  This puts additional pressure on oversight authorities to conduct this entire process well.

	This measure could be implemented in a relatively short period of time, once a clear definition were provided for its use, clarifying what “a technical rationale” can include.  Almost all of the elements are in place for use of this measure.

17.	Whether the POTW or control authority has significant activities or accomplishments that demonstrate performance beyond traditional goals and standards.  

This might include the following examples:

Significant pollution prevention

Efforts or, ideally, results going substantially beyond requirements (e.g., metals are down to just 50% of permissible levels)

SIUs achieving or going beyond original BAT determination

Significant efforts at cooperative industrial or public outreach and involvement�

	This measure is important because extra efforts are very valuable if they result in desirable outcomes, even where those efforts or outcomes are not legally required.  This measure provides an opportunity for POTWs to highlight their nontraditional or innovative approaches.

	It is important to note that a “plus” here cannot cancel negatives seen in other measures.  In other words, innovative, desirable activities cannot make up for real problems revealed by other performance measures, particularly those focused on compliance with legal requirements.

	This measure could be implemented after some elaboration of exactly what constitutes “performance beyond traditional or required goals and standards.”  EPA and states will need to formalize this measure with a more precise definition of this phrase.  

	This measure is intended to capture programs that have extra, proactive elements that have reduced environmental impacts to levels lower than they would have been in the absence of those efforts.  Measuring compliance alone would not capture this.  Just measuring trends in environmental releases would not indicate whether loadings were falling as a result of pretreatment efforts or simply because SIUs were leaving the area, for example.  Declining trends in loadings to the environment are an insufficient measure without some measure like this one, which examines whether and to what extent trends can be linked unambiguously to the pretreatment program.

	� REF _Ref296318571 \* MERGEFORMAT �Exhibit 11� shows one example of what this measure is intended to highlight—results going substantially beyond requirements.  The exhibit shows POTW discharges at one site that are far below the allowable standards.
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18.	Whether or not POTWs have an effective public involvement program in place.

	While the Working Group recognizes that this measure is not outcome-oriented, members of the group believe that it is correlated with environmental results.  Furthermore, public involvement can be seen as an end in itself and is legally required.  In fact, EPA regulations require all agencies (including local) to involve the public in significant decisions and implementation of environmental laws, and to conduct continuing programs of public information, notification, and consultation.�

	POTWs engage in a wide variety of activities to involve the public, from holding public hearings to investing in substantial outreach and educational programs.  EPA and states will need to formalize this measure with a more precise definition of an “effective” public involvement program.

HOW MEASURES WERE MATCHED� AGAINST CRITERIA

	� REF _Ref296410207 \* MERGEFORMAT �Exhibit 12� presents an assessment of how the recommended measures fit the Working Group’s criteria.  AMSA staff developed this assessment, which was used as one input to the Working Group’s selection of final measures.  The table is provided to highlight several points:

No single measure can meet all of the criteria;

The measures that are free of bias do not directly measure results, since results in the ambient environment are generally biased by sources not related to pretreatment;

Most of the measures meet most of the criteria relatively well; and

Historic availability of data is a problem for most measures.

	The table contains only abbreviated versions of the measures, but the complete versions of the measures are provided after the table to provide a quick reference to the exact wording recommended for each.

�insert NEW exhibit on staff assessments of criteria versus final measures
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�RECOMMENDED MEASURES



Measures of Trends in Pollutant Loadings and Concentrations

Trends in mass loadings� of metals and other toxic and nonconventional pollutants in POTW effluent; and comparisons to allowable levels in NPDES permits where such limits exist.

Trends in emissions of hazardous air pollutants to the air, particularly for volatile pollutants from unit processes and metals from incineration.

Trends in mass loadings of metals and other toxic contaminants in POTW influent, as a total, and, where possible, divided into domestic, commercial, industrial, and storm water contributions to the total; and comparison to allowable loadings as calculated during the headworks analysis, where such an analysis is available.

Reductions in annual average metals levels in biosolids, with an indication of any trend towards or compliance with the most stringent nationwide biosolids standards.



Measures of Compliance with Requirements

Percent compliance with NPDES permit discharge requirements.

For each POTW, whether the POTW is failing WET (Whole Effluent Toxicity) tests due to industrial sources.

Percent compliance with non-pathogen biosolids quality limits for the management method currently used, with sites divided into categories based on applicable biosolids regulations.

Percent compliance at each IU with categorical limits

Percent compliance at each IU with all permit limits.

Percent of IUs in compliance with reporting requirements.

For each control authority, number and percent of IUs in SNC for the current year that were also in SNC last year.



Procedural or Programmatic Measures

Whether an effective method is being used to prevent, detect, and remediate incidents of violations of the specific pretreatment prohibitions attributable to industrial or commercial sources (e.g., fire and explosion hazards, etc.).

Whether an effective procedure is being used to identify non�domestic users and to update the list of regulated users.

Number of sample events conducted by the control authority per SIU per year, and percent of all sample events that were conducted by the control authority.

Number of inspections per SIU per year.

Whether the control authority has site-specific, technically based local limits, based on the most recent regulatory changes and latest NPDES permit requirements; or a technical rationale for the lack of such limits.

Whether the POTW or control authority has significant activities or accomplishments that demonstrate performance beyond traditional goals and standards.

Whether or not POTWs have an effective public involvement program in place.

RECOMMENDED PROGRAM MODIFICATIONS �RELEVANT TO PERFORMANCE MEASUREMENT �tc “�RECOMMENDED PROGRAM MODIFICATIONS RELEVANT TO PERFORMANCE MEASUREMENT “�

	While this study was not designed explicitly to evaluate the efficiency or effectiveness of the pretreatment program, both focus group and field validation participants suggested enhancements to the program that were relevant to the measurement or reporting of program performance.  This section presents a summary of their suggestions.

	The Working Group believes these modifications merit further consideration by the entire pretreatment community.  Other changes also may merit consideration.  Specifically, the Working Group did not focus on programmatic measures that may need revision.

	The Working Group considers these suggested changes as part of an overall effort to continually improve the pretreatment program.  A continuous improvement approach acknowledges that program assessment and revision is an ongoing need, resulting in periodic updates of program activities as well as regulatory and even statutory requirements.  In one sense, this is the point of performance measurement—to take stock of the effectiveness of the latest approach to environmental protection and identify areas for further improvement.  Where local initiatives demonstrate results, EPA and states should consider adopting those approaches nationwide.  Some on the Working Group, for example, suggested that a possible direction for pretreatment programs is evolution into comprehensive source-control programs, where domestic, commercial, storm, and industrial sources are addressed in an integrated manner.

	Continuous improvement through integration of control efforts for all sources is well suited to the use of environmental measures.  A set of environmental measures could track the progress of a POTW’s integrated programs or of Clean Water Act implementation for an entire water basin.� The Working Group recommends that EPA and the states take stock of these types of broad goals and the need for continual improvement as possible program changes are discussed.

Measure the Performance�PRIVATE ��Memd of the Pretreatment Program�in Terms of Outcomes�tc  \n “Redirect the Focus of the Pretreatment Program Toward Outcomes”�

	Study participants were nearly unanimous in their approval of EPA’s efforts to measure performance of its programs in terms of outcomes.  This focus on results may require specific changes in the pretreatment program, possibly including modifications such as the following:

Transform annual POTW program reports, many of which currently discuss the implementation of program elements, into performance reports focusing on the specific measures recommended in this study.  Over time, reporting on program inputs that do not lead directly to results (termed “bean counting” by some critics of the current system) should be eliminated from annual pretreatment reports.  EPA should work with the POTW community to eliminate reporting requirements that do not directly address performance or POTW compliance.  Performance should be measured in annual pretreatment program reports, while compliance should be monitored in annual audits.

Reduce reporting requirements carefully, to ensure that they result in program improvement rather than lead to reduced program quality.  Reducing unnecessary reporting may allow greater reductions in pollution, because resources are freed from reporting for use in more productive activities.

Promote more widespread use of environmental measures or indicators by, for example, organizing workshops and seminars among academicians and practitioners to identify practical indicators of pretreatment’s effects on the environment, chemical constituents for which indicators are relevant, and hydrologic conditions under which environmental measures offer unambiguous evidence linking pretreatment’s effort to environmental quality.  Other ways to promote increased use of environmental measures could include training pretreatment or POTW managers in the use of environmental measures, drafting and disseminating case studies of successful use, funding demonstration projects, or offering awards to pretreatment programs that use environmental measures.  As methods are refined and accepted over time, EPA should require reporting of environmental measures or indicators in annual performance reports.

Use these newly redirected performance evaluations to educate the public.

Ensure that all performance measures are comprehensible to the public.

�PRIVATE ��FocusFocus Audits on Program Needs �and the Attainment of Results�tc  \n “Revise the Auditing Function to Better Meet Program Needs”�

	According to a majority of study participants, EPA Regional and state audits of pretreatment programs are of uneven quality.  Some labeled existing audits as useless.  Based on the nearly unanimous dissatisfaction with program audits, it would appear that the auditing function needs major revision.

	Many participants agreed that EPA auditors need additional training.  A number of POTWs found that auditors lack training in regulations and technical issues, and in some cases, audits relied too heavily on consultants, and not enough on EPA personnel.  At one site, POTW officials had to explain regulations to the auditor, who mistakenly thought there was a problem with the program.  POTW officials at another site thought that auditors lacked experience in program performance, and needed a more training to supplement their education in water chemistry.

	Several participants commented that audits focused too much on “nitpicking,” and not enough on the attainment of results.  For example, some audits measure how carefully programs documents their success, but do not focus on whether success is attained or how results could be improved.  One site said that audits “judge programs on their documentation, not their actual quality.  If the knowledge or success in a program is not documented in the way EPA wants, the auditor may not perceive quality.”  Another site found that audit forms were too restrictive, and fostered an attitude of “bean-counting.” 

	Many program participants stated that EPA or states should offer more technical assistance to solve problems that are identified in audits.  For example:

The quality of IU permits is one critical area where audits could be more useful.  A good audit could evaluate the quality of IU permits and provide recommendations on how permit quality could be improved.  If permits are not of high quality, then measuring compliance gives no indication of whether desired results will be attained.

As is the case in the Underground Storage Tank program, EPA could provide expertise to help local pretreatment programs streamline their operations.  Such streamlining programs would allow local programs to accomplish more of their objectives at less cost, or improve their service levels at no additional cost.  Many POTWs assert that if EPA provided technical assistance to solve specific problems rather than criticism for failure to follow related guidance, performance of the program would improve significantly.

POTWs desire flexibility in following EPA guidance on certain issues.  Some POTW officials have found that auditors criticize POTW staff for not following guidance.  These officials believe that the distinction between guidance and requirements is an important one, and that they can meet requirements without following guidance in some cases.

Several POTWs said that past EPA technical assistance had been helpful to their programs.   Some requested EPA guidance on additional categorical industries and non-categoricals, monitoring software, and general advice on program improvements.  One POTW suggested that EPA should perform a “customer satisfaction” survey to find out what kind of guidance and/or technical assistance POTWs need from EPA.

Pollution prevention is an example of an activity that could be discussed as a response to or as part of the audit.  EPA and/or the state can draw upon experience and technical assistance documents from across their organizations (Office of Water, OPTS, etc.) in order to provide the expertise needed to plan and implement pollution prevention activities that would attain environmental goals.

�PRIVATE ��Strengthen State Capacity to Assist POTWs�tc  \n “Strengthen State Capacity to Assist POTWs”�

	A number of POTWs commented that states were either uninvolved or lacked the resources and expertise to become involved with pretreatment.   One POTW commented that state resources were very important, but the state had only the equivalent of one full-time employee specializing in pretreatment.  Another program reported that they had minimal contact with state regulators, who would simply refer them to EPA.  Others thought that the state and EPA were equally helpful.  

	Part of the problem may lie in the scarcity of resources available to support state programs in general and the competition for limited federal support to states for water programs in particular.�PRIVATE ��

�tc  \n “























“��PRIVATE ��Establish Ongoing Dialogue with Stakeholders �on Regulatory Gaps and Burdens�tc “Establish Dialogue with POTWs on Regulatory Gaps and Burdens”�

	A significant number of study participants commented on the limitations of the current regulatory scope.  This was articulated in observations concerning (1) the unregulated, but significant sources of indirect discharges to municipal systems (households, small industrial sources, and commercial sources), (2) the lack of local limits and/or national standards for certain contaminants in POTW influent or effluent, (3) the lack of water quality or biological criteria from which limits can be derived, and (4) the inadequate coordination with air, groundwater, and land media programs.  At the same time, many study participants cited examples of regulations that they see as unnecessary and burdensome—often reporting requirements, but sometimes pollutant standards that are viewed by some as overly stringent.  While the Working Group does not necessarily agree with those assessments, it feels that this issue merits further discussion.  Accordingly:

POTWs, EPA, and other relevant interests (states, industrial groups, environmental/citizen groups, etc.) should initiate a formal dialogue, with significant public involvement, to establish which, if any, regulations or standards are needed to make the pretreatment program more effective.  It may be necessary to add regulations where there are gaps and reduce requirements where they are not needed to attain results (e.g., certain reporting requirements).  Sunset provisions for some reporting requirements (rules that cancel certain mandates automatically after some years, unless renewed) are an option that could be considered, as new or additional measures are implemented.

EPA and states should consider flexible application of certain program requirements for POTWs or IUs to accommodate unique circumstances.  For example, where industrial loadings or flow are a negligible proportion of total loadings or flow, some reporting requirements may be unnecessary.

EPA should carefully consider the costs and cost-effectiveness of program requirements.

EPA should consider changing the regulatory definition of interference, since it differs from common usage.  In common use, the term “interference” can mean any incident where discharges interfered with plant operations and treatment systems, such as events where workers observed or smelled a slug loading that required staff time to address, potentially or actually causing problems with treatment and operations.  The legal definition includes only those cases where a NPDES violation resulted.  Therefore, any measure of or regulation of interference fails to include many cases where the POTW staff resources are impacted or the facility is otherwise adversely affected.

POTWs should examine the extent to which their pretreatment programs can coordinate with, substitute for, or at least not present conflicts to ongoing efforts to protect groundwater and air quality.  Air and groundwater quality have not been addressed by most pretreatment programs to date, because in some cases data on impacts are lacking, or (in the case of groundwater) the collection system is not under the control of the pretreatment program.  Also, it is not clear that existing pretreatment performance measures can easily account for cross-media shifts (e.g., pollutants reduced in biosolids via an increase in air emissions) or that the program deals with such problems directly.

Study participants emphasized that, in any regulatory changes, two principles must be kept in mind: the need for nationwide consistency (a “level playing field”) in the goals that must be met, coupled with flexibility in how those goals are attained at any single POTW.

Strengthen Sampling and �Monitoring Protocols

	Many study participants commented on the importance of adequate sampling and monitoring.  For example, some observed that sampling an IU’s discharge once a year may be too infrequent and that budget cuts have reduced sampling frequency.  Although not all participants feel that more sampling is needed, it is likely that all would agree that performance cannot be measured without high quality data.  Options (which are not necessarily mutually exclusive) include:

Placing more emphasis on the quality, representativeness, and comprehensiveness of POTW and IU monitoring data in order to ensure that reported compliance rates are accurate and that all sources of possible interference or pass through are identified.  This could include relying less on self-monitoring, for example, or more carefully targeted use of limited budgets.  Self-monitoring was criticized by some field site staff as unreliable because some IUs may conduct sampling only under the most favorable conditions or with different quality control standards than the POTW would use.  Some POTWs conduct virtually all sampling themselves, and accept almost no self-monitoring data.  Targeting sampling is also important according to field site staff.  They suggested that extensive sampling of a small number of targeted IUs can be highly effective in identifying and reducing noncompliance.  In other words, who one samples is more important than how much one samples.

Requiring more frequent monitoring of IU discharges.  Alternatively, provide guidance to set sampling frequency based on IU impact on POTW plant performance and/or enforcement discretion.  The regulations in 40 CFR 403 as currently written do not encourage additional IU monitoring beyond certain minimum amounts.

Requiring POTWs to monitor upstream and downstream of their discharges for certain chemical, physical, or biological parameters.

Coordinating with the state, the United States Geological Survey (U.S.G.S.), EPA, and other data sources to draw on existing ambient water quality data and to conduct more extensive water quality and aquatic resource monitoring upstream and downstream of POTW discharges (see Appendix A for information on environmental measures).

Improving the base of relevant data that can be used to allocate ambient concentrations of contaminants to their sources, including upstream sources, industrial indirect dischargers, and other sources of inflow to POTWs.  While it may not be necessary to allocate contributions among individual IUs, it should be possible to quantify the amount contributed by all IUs overall relative to domestic and other types of sources.

Redefine Significant Noncompliance

	Many, but not all, study participants suggested revising or replacing the definition of significant noncompliance (SNC).  Suggestions included the following:

Reporting violations should be tracked separately from effluent limit violations.

EPA should work with states whose definitions conflict with the federal definition of SNC (e.g., New Jersey) to reconcile differences.

EPA should consider replacing rolling quarters in its SNC definition with annual averages.

Collect Better Worker Protection Data

	Adequate data are lacking on the important issue of worker protection from fume toxicity, fire or explosion hazards, and other worker health and safety issues related to industrial and commercial discharges.  The seriousness of these issues was highlighted in the 1992 EPA publication, Guidance to Protect POTW Workers From Toxic and Reactive Gases and Vapors, as well as the EPA Report to Congress on the Discharge of Hazardous Wastes to Publicly Owned Treatment Works.

	Data are insufficient to assess whether worker health and safety have improved as a result of implementing pretreatment regulations.  Anecdotal evidence suggests that worker health and safety impairment can still occur, but is less common today than it was years ago, particularly for the acute health risks of volatile substances, gases, explosions, and fires that pretreatment programs are meant to address.  A GAO study in 1989� contained a rough estimate that about 4% of pretreatment POTWs had worker problems as a result of pretreatment program failures, but more accurate information is needed to reduce these incidents further. Data availability must be improved, and then worker protection data should be collected, used in program evaluations, and shared with workers.

�notes��PRIVATE ��IV.  MOVING TOWARDS IMPLEMENTATION OF �tc “	IV.  MOVING TOWARDS IMPLEMENTATION OF “�NEW PERFORMANCE MEASURES

	Thinking ahead to a new nationwide review of the performance of the pretreatment program, the Working Group addressed next steps in implementation of a new set of performance measures.  According to the Working Group, key implementation issues include:

The transition to using new performance measures

Reducing reporting burdens where appropriate

Analyzing data across all IUs and POTWs

Explaining the numbers and responding to them.

	Each of these items is addressed below.�PRIVATE ��

THE TRANSITION TO USING �NEW PERFORMANCE MEASURES�tc “THE TRANSITION TO USING NEW PERFORMANCE MEASURES”�

	Although the main goal of this study was to identify performance measures, not take them to the stage of actual implementation, some observations nonetheless are offered here on the transition to using new measures.

	The Working Group recommends that transition be conducted in an open, publicly informed manner.  Significant opportunities for public participation will build accountability and public trust in the pretreatment program.

	Implementation of most of the recommended measures should not pose major difficulties.  Most of the recommended measures are already in use in some form, or are based on data already being reported.  Some currently reported data are very similar to the data required for these measures, and reporting formats could be modified relatively easily.  For example, the recommended measures dealing with trends in biosolids metals rely upon data that are readily available.  

	There are several recommended measures that have been in use at some, but not all, POTWs.  For example, some POTWs have been reporting trends in influent and effluent metals and some even estimate air emissions.  POTWs would benefit greatly from sharing their approaches to obtaining accurate data in cases where a limited number of POTWs are currently making certain types of estimates or measurements.  AMSA could continue to play a key role in disseminating such information.

	Some measures recommended in this study require additional elaboration—generally by EPA—before being implemented.  One example is “whether an effective procedure is being used to detect and remediate incidents of violations of the specific prohibitions....”  Before it could be implemented, this measure would require a widely accepted definition of “effective procedure.”  Existing EPA guidance may provide a sufficient definition, or at least a starting point for discussion.

	To use these measures most effectively, one would compare the results to certain goals or standards, which might have to be developed in some cases.  For example, it is important when measuring sampling frequency to know what frequency is acceptable.  These benchmarks could be based on existing “model” POTWs, on annual goals, or simply on improvements from year to year.  Where possible, EPA and the states should develop benchmarks before measures are adopted.  Where this is not possible, benchmarks should be established based on empirical results.

	Most of the recommended measures could be implemented relatively quickly, but some would require the collection of new data, and are intended to serve as long-term targets.  � REF _Ref296398067 \* MERGEFORMAT �Exhibit 13� suggests possible time-frames for implementation of various measures.  For example, data or estimates on air emissions are rare, and this measure could not be implemented until methods and data were improved. Furthermore, some measures were discussed but not recommended, because data limitations are currently so significant.  For example, a measure of pretreatment-related worker safety problems was discussed for possible inclusion, but it was finally described as an area where further work is required before a measure can be described.

	Regulatory changes would be required to institutionalize collection and reporting of the performance measures recommended by the Working Group.  Similarly, regulations would be needed to implement related program changes recommended in this study.  Ascertaining precisely what regulatory changes would be necessary was not within the scope of this study, but it is clear that such an assessment would be a prerequisite to formal implementation of the measures.

	Finally, implementation and periodic revision of new performance measures should of course take into consideration legislative changes such as Clean Water Act reauthorization.

REDUCING REPORTING REQUIREMENTS �WHERE APPROPRIATE

	If the measures recommended in this study were made into new reporting requirements for POTWs, one immediate question would be, “do these measures supplement existing ones, or do they replace some of the old measures?”  There is concern in the regulated community (POTWs and IUs) over significant reporting burdens.  There is also a general agreement that oversight authorities should measure only what is worth the cost and time of reporting.  If new measures are likely to be more useful, objective, and generally valuable than certain traditional measures, such as SNC rates as currently reported, then many would suggest that those traditional measures be dropped.  POTWs and EPA, freed from certain reporting requirements that are time-consuming but not particularly helpful in obtaining environmental results, would have greater resources to dedicate to cost-effective activities.
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Possible Time Frames for Implementation of Various Measures



Measure�Within a year to two years�Within two to five years: measure requires some elaboration or significant new data collection��1 Trends in mass loadings of toxics in effluent�(���2 Trends in air emissions��(��3 Trends in mass loadings of toxics in influent��(��4 Reduction in metals levels in biosolids�(���5 Percent compliance with NPDES permit�(���6 WET test failure rate�(���7 Percent compliance with biosolids quality limits�(���8 IU compliance with categorical limits�(���9 IU compliance with all limits�(���10 IU compliance with reporting requirements�(���11 Recurrent SNC�(���12 Specific prohibitions violations prevention, etc.��(��13 Procedures for identifying, updating users list��(��14 Sample events conducted by POTW (per SIU)�(���15 Inspections per SIU�(���16 Technically-based local limits if needed��(��17 Activities beyond requirements��(��18 Existence of public participation program��(��



	Many traditional programmatic measures are not included in the list of recommended measures.  As discussed in Section I, some of those programmatic measures may be of value to agencies conducting oversight, but many are not measures of results, and are therefore not included.  Some of the Working Group believe that any measures not recommended here, including programmatic measures, should be dropped from at least the Annual Pretreatment Reports, unless the EPA deems them critical.  The need for any measures not recommended here should be reviewed in an ongoing dialogue with all relevant interests.

	Assessing which measures should be dropped, if any, would require discussions among interested parties (regulators, regulated parties, and public representatives) and agreement on which existing measures are least useful.  The Working Group focused primarily on which measures would be most appropriate for performance measurement, and only briefly touched upon which reporting requirements should be eliminated.  However, the field validation interviews provided much useful information on this issue, and AMSA and the Working Group did conduct some initial consideration of these questions, in their internal review of minutes from the field site interviews.  This appears to be an area where further discussion would be helpful to the pretreatment program.

ANALYZING DATA ACROSS ALL INDUSTRIAL USERS �AND ALL POTWS

	The Working Group recommends use of time trend data as well as cross-sectional data in aggregating across POTWs and industrial users for the following reasons:

Trend analysis can highlight progress made during the 1970s and 1980s

Trend analysis overcomes the fact that some measures vary greatly from year to year but have revealing long term trends (e.g., loadings)

Some measures will lack benchmarks for what constitutes an acceptable level of success, in which case trends are more useful than data from a single year

Cross-sectional analysis can highlight certain segments of the POTW community that are making above average or below average progress

Cross-sectional analysis allows comparison within groups of comparable POTWs.

National Aggregation of Measures

	The measures recommended in this study are generally designed to assess performance at individual POTWs (or single IUs in some cases), but summarizing these measures for a nationwide assessment ultimately may be of interest.  The Working Group addressed this issue and recommends alternative methods of aggregating the results from approximately 1,500 POTWs and many thousands of IUs.

	One issue in reporting measures nationally is stratification of POTWs.  To ensure that nationwide reporting of performance measures is fair in how it treats various POTWs around the country, summary reports should group the results of POTWs that are comparable.  Reporting compliance rates for all POTWs as a group may be misleading, since some have much stricter standards for biosolids or effluent quality than others.  It would be more appropriate to calculate separately performance among groups of POTWs facing similar standards.  In this way, tightening of standards will not make compliance rates appear to fall.  One way to group POTWs is to compare POTWs within size categories.  This allows comparison among POTWs facing similar quality targets.

	There are numerous ways EPA could summarize the measures of all pretreatment POTWs and IUs, and some more detailed suggestions are described below.  There are at least two types of measures recommended in this study—binary and continuous—and they should be treated differently.  The binary measures are the ones with “yes/no” answers, such as, “whether an effective method is being used [at this POTW]...”  Continuous measures are those where the answer is a number or percentage rate, such as, “percent compliance with biosolids quality limits [at this POTW]....”  The binary measures are easy to summarize.  A national report could say, for example, that “88% of POTWs have effective methods....” 

	Continuous measures are somewhat more difficult to summarize usefully.  There are many approaches to summarizing such information, including the following:

Average compliance rates

Median compliance rates

Upper and lower bounds on the compliance rate, or a standard deviation for the distribution of rates

Cumulative or noncumulative frequency distributions of compliance rates

Histograms showing the numbers of sites with various rates

Scatter plots or matrices showing compliance rates by size of POTW or other factors

Comparison of compliance rates to some standard, such as last year’s rate, a goal for this year, or a rate observed among a group of “model” POTWs.
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	The simplest way to summarize nationwide data on compliance would be to report the average or median compliance rate.  This provides some useful information, but is fairly limited.  To provide more information, one could report the median as well as upper and lower bound compliance rates.  This provides useful information about the best and worst compliance rates in the nation, shedding more light on the magnitude of any problems and allowing targeting by compliance rate if necessary.  For example, one could say, “half the POTWs have compliance rates of at least 80%, but the bottom 33% of all POTWs have compliance rates lower than 20%, while the top 33% of all POTWs have compliance rates of 99% or better.  This information could be graphically presented in a histogram or frequency distribution (see � REF _Ref298822985 \* MERGEFORMAT �Exhibit 14�).







	Another approach, this time summarizing information about IUs, is to compare compliance rates to those of “model industries,” as was done in the Model IU Performance Study, conducted by EPA in California.�  The assumption was that “all categorical industrial users should be able to perform as well as those who installed and correctly operated the types of model treatment originally selected by EPA as the basis of the Federal standards...” and “as a result, the compliance rate of any categorical industrial user should mirror the performance of the typical model industry.”  This form of benchmarking compares actual compliance rates to target rates. 

EXPLAINING THE NUMBERS �AND RESPONDING TO THEM

 	Finally, explanations of causes and caveats accompanying quantitative performance assessment will provide a richer understanding of both successes and failures.  Field validation sites strongly emphasized that numbers without explanations can be misleading.  In some cases, the discussions explaining and responding to the performance measurements are more useful than the simple numbers themselves.  The true value of quantitative performance measurement is often in the explanations of the numbers and in the responses to the assessment—that is when program performance is clear and actions can be taken to bring about further improvement.
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�APPENDIX A. �INFORMATION ON ENVIRONMENTAL MEASURES

	This appendix contains a variety of information extracted from several sources, providing a sample of the types of environmental measures being used or proposed for the future.  The appendix also contains some information about the usefulness of environmental measures.

ENVIRONMENTAL MEASURES USED IN VARIOUS REPORTS—EXISTING DATA

Environmental Indicators Under Discussion �at the EPA Office Of Water

	The EPA Office of Water (OW) has been discussing the use of a variety of indicators and the following measures are excerpts from “Office of Water Environmental Indicators—Briefing,” February 3, 1994, EPA.

“13 OW Environmental Indicators with Existing Data We Could Begin to Report Now:”

Population served by public water supply systems (ground and surface waters) that meet all [Drinking Water Standards] DWS in effect prior to 4/30/92

Waters meeting fish and shellfish consumption designated uses

Waters meeting fishing/swimming/secondary contact designated uses

Shellfish bed closures (National Oceanic and Atmospheric Administration—NOAA)

Waters with fish tissue contaminant levels of concern (Fish and Wildlife Service—FWS; NOAA)

Waters meeting aquatic life designated uses

Water quality standards attainment

Ground water quality indicators

Trends in selected water quality parameters (USGS)

Wetland acreage (FWS)

Extent of contaminated sediments

Point source loading of selected conventional pollutants

Point source loading of selected toxic pollutants

EPA’s Index of Biotic Integrity

	The EPA uses an index of biotic integrity as a method of evaluation in the Rapid Bioassessment Protocols for Use in Streams and Rivers (EPA/444/4-89-001) and in Macroinvertebrate Field and Laboratory Methods for Evaluating the Biological Integrity of Surface Waters (EPA/600/4-90/030).  It uses several measures, including species composition, abundance and condition, to provide an assessment of the river’s ability to withstand or recover from environmental or human disturbances.

MEASURES REPORTED IN STATE 305(B) REPORTS �AND THE NATIONAL WATER QUALITY INVENTORY: �1990 EPA REPORT TO CONGRESS

Areas these reports assessed include: 

36% of total U.S. river miles,

47% of lake acres, and

75% of estuary square miles.



Measures:

Extent to which rivers, lakes, estuaries, and other waters meet their intended (i.e., state-designated) uses (e.g., 62,218 river miles did not support their designated uses in 1989).

Main pollution sources in each state (e.g., “municipal discharges affect 16% of impaired waters).

Impaired river miles by type of pollution (e.g., 15% of river miles assessed are impaired by metals).

Extent to which “fishable and swimmable” water quality has been attained in the assessed surface waters (e.g., 75% of assessed river miles are meeting the goal of swimmable).  This is sometimes reported at the waterbody-specific level.

Number of waterbodies with fishing advisories and number with fishing bans

Number of pollution-caused fish kills

Shellfish harvesting restrictions resulting from bacterial or viral contamination

Restrictions on contact recreational activities and their causes (e.g., 301 incidents, most of which were caused by bacteria from sewage treatment plants)

Number of closures of surface water drinking supplies

Percentage of major municipal plants in SNC with permits/pretreatment requirements

Percentage of sewage treatment facilities failing to implement at least one component of their approved pretreatment programs

�SELECTED ENVIRONMENTAL MEASURES FROM �THE INTERAGENCY TASK FORCE �ON MONITORING WATER QUALITY�

	In its January 1994 report, the ITFM recommended physical, chemical, and biological indicators and monitoring designs to assess water quality and the impact of regulatory programs on the environment.  The measures are listed below.

Indicators of biological response and exposure

Macroinvertebrates (including problem species): assemblage, aqueous or sediment toxicity, harvesting, populations

Fish (including problem species): assemblage, biomarkers, abnormalities, aqueous or sediment toxicity, harvesting, communities, populations, biomass

Semiaquatic wildlife: assemblage, populations, biomass, harvesting, biomarkers

Pathogens and fecal indicator microorganisms: (E. coli, Giardia, avian botulism, fecal coliform)

Phytoplankton: assemblage, biovolume, chlorophyll, primary productivity, trophic status, toxicity, toxic forms

Periphyton: assemblage, growth rate, chlorophyll a, colonization

Aquatic and semiaquatic plants (including introduced species): biomass, % cover, assemblage, trophic status)

Zooplankton: assemblage, toxicity, biomass

Oxygenation: dissolved oxygen, BOD, COD, benthic oxygen demand, redox potential of sediment, reaeration potential, assimilative capacity

Indicators of chemical exposure and response

Ionic strength: pH, hardness, alkalinity, acid neutralizing capacity, salinity, conductivity, total dissolved solids

Nutrients: nitrogen, phosphorus

Potentially hazardous chemicals in water

Odor and taste, unaesthetic chemicals

Potentially hazardous chemicals in bottom or suspended sediment

Potentially hazardous chemicals in animal and plant tissue, bioaccumulation

Physical habitat indicators

Water temperature

Suspended sediment, turbidity, color

Indicators of watershed-level stressors

Land use type and intensity: Human and livestock density

Loading or application of chemical, sewage, or animal wastes

Acid deposition or airborne pollutants

Reaeration potential, assimilative capacity

�Measures Examined in the Book �Surface Water Quality: Have The Laws Been Successful?�

Biological data

Patrick calculated the ratio of pollution-tolerant to natural water species for each type of aquatic life in each river segment (e.g., this ratio for algae in Delaware Bay, or for fish below Trenton, NJ).

Fish (juvenile shad) per haul

Commercial blue crab catch (millions of pounds per year)

Fish populations data—“fairly complete for some waters”

Invertebrate data—“less detailed” data than for fish

Algae data—“scarce and often of poor quality”

Fecal coliform

Chemical/physical data

Hardness

Biological Oxygen Demand

Dissolved oxygen

Acidity

Nutrient loadings (ammonia plus nitrate nitrogen; orthophosphate)

Conductivity

Metal concentrations (cadmium, chromium, copper, iron, lead, mercury, nickel, zinc)—“difficult to find” data

Trace organics—“few measurements...are available”

�MEASURES USED IN ONE ASSESSMENT OF POTWS�

Effluent

Influent and effluent metals taking into account changes in total flow

Chemical

Achievement of all applicable marine water quality standards

Ambient dissolved oxygen levels

Sediment concentrations of trace metals, perhaps linked to influent & effluent

Light transmittance

Biological

Bacterial counts

Species diversity near outfall

Area of submerged aquatic vegetation (SAV), Kelp bed areas

Excessive algal blooms; blue-green algae, chlorophyll

Body burdens of toxic pollutants in fish tissue

Incidence of external anomalies (deformities, fin erosion, lesions and tumors) among fish

Presence of/return of invertebrates or certain fish species (e.g., large-mouth, striped bass)

Presence of/elimination of fish kills

Improvements in benthic infaunal communities

Brown pelican hatch success

�Selected Data Sources For Environmental Measures

	This information is from the ITFM report cited above.

United States Geological Survey (USGS)—National Ambient Water Quality Assessment (NAWQA) Program piloted in late 1980s, evaluated by the National Academy of Sciences, then implemented in Fiscal Year 1991.  Will eventually cover 50% of land area of U.S. and about 70% of water use.

Fish and Wildlife Service (FWS)—Designing the Biomonitoring of Environmental Status and Trends (BEST) Program to collect data on pollutant effects to fish and wildlife.  Pilot studies begin 1993.

National Oceanic Atmospheric Association (NOAA)—National Status and Trends Program operated, to detect toxins in estuarine and near coastal waters.

Environmental Protection Agency (EPA)—Conducting pilot studies in 1992 on Environmental Monitoring and Assessment Program (EMAP).  Will provide status and trends information on ecological conditions of water resources.  Will develop and test indicators of ecological status.

Tennessee Valley Authority (TVA)—Water Resources and Ecological Monitoring Program evaluates ecological health and suitability for human use.

States—“Data produced by State monitoring programs do not always meet existing needs, particularly for ambient status and trends, and the data may be difficult to access.  Further, others may find the data difficult to use because QA/QC information is not documented.” This assessment is from the ITFM report cited above.

Regional groups such as river basin commissions; the Chesapeake Bay, Great Lakes, and Puget Sound programs; Indian Tribes; municipalities; business and industry; public interest groups; and volunteer monitoring groups also have some information on environmental quality.

�Relevant excerpts from �Surface Water Quality: Have the Laws Been Successful?�

“Unfortunately, when we examined the available estuary and riverine data we found many defects.  For example, the only available chemical data over the study period [1967-1991] had been amassed by STORET [STOrage and RETrieval, and EPA computerized water quality database], from a variety of sources.  Different laboratories had used different methods and instrumentation, their limits of determination had been different, and the accuracy of the endpoints had been affected by the types of instrumentation used.  Because of this variability, it was decided that the best way to handle the data was to obtain a mean for each year and then a mean for selected groups of years.  In this way, we sought to determine the effects of the Clean Water Act and its amendments from one period of time to another.” (p. 115).

“Analyses of the available data have shown that it would be virtually impossible to subject the data to rigorous mathematical analysis.  This is impossible because over time the procedures in collecting chemical samples and analyzing them have varied so much between different laboratories.  The instruments used have also been very variable as to their accuracy and limits of determination.  Furthermore, there has been a great deal of variation in the methods of collecting biological data from 1967 to the present.  For example, to statistically analyze the biological data and compare it over time, it is important that organisms are identified to species and that similar methods of collecting are used.  It is usually at the species level that one can determine whether shifts in species can be correctly correlated with shifts in pollution.  The correlation of changes in biology with changes in chemistry, and hence with laws and regulations, has presented many challenges...One must consider the uses of the water shed and hence its impacts on surface waters if one is to correctly evaluate and correlate changes in surface waters with pollution loading.  [for example]...Reduction in water use and pollution may be attributed to better treatment, when it has in reality been caused by the shift of population and the fact that very few people are now using the water.” (p. xiv).

“In order to correlate changes in the chemistry and biology of our rivers with the enforcement of pollution control laws, several factors must be weighed.  First, we must examine the changes in quantity and type of pollution load that has entered each river.  Then, we must determine whether the pollution in the water column has been removed completely, or simply has settled into the sediments.  Are the wastes biodegradable? If so, a larger amount of waste might be safely discharged.” (p. 3).

�NOTES�APPENDIX B. �EXPLANATIONS OF THE CRITERIA �FOR SELECTING MOST APPROPRIATE �PERFORMANCE MEASURES

Does it measure results rather than inputs?

	Inputs are things like dollars spent on enforcement by an agency or number of permits issued.  Results are things like improved water quality and public health.  The National Performance Review, Reinventing Government, and other major reports have emphasized that we sometimes have relied too much on bean counting instead of measuring the results we really care about.  Measuring the results you care about is the only way to ensure that your program is succeeding.  If you just measure the number of fines issued, that creates an incentive to issue fines.  But if you measure improvements in water quality, that shows whether you’re really getting the results you want.

Are data precise?

	We use the term “precision” to describe what’s missing when one must rely on rough estimates or hard-to-measure data.  Some performance measures are based on data that can be measured with precision, such as number of POTWs that have pretreatment programs.  Some measures are somewhat less precise, such as the number of inspections conducted (because not every inspection is recorded by every POTW), but still fairly useful.  Still other measures are very imprecise, such as the estimated percentage of actual SIUs that have been identified by POTWs.  Some environmental measures may be imprecise if sampling or analytical methods are inadequate or poorly applied.

Are data available, 1) for the 1970s and 1980s, 2) currently, and 3) readily in the future?

	This criterion was split into three time periods (historical, present, future) because all three are important: old data can document great gains, current data can provide baselines, and future data availability constrains the choice of new measures.







Is the measure objective?

	The term “objectivity” as used here refers to something different than bias in the data.  Objective measures are those that would be yield the same results no matter who took the measurements.  A subjective measure, by contrast, would be something like, “% of POTWs where enforcement is done well.” An objective measure would be “% of POTWs where certain very specific guidelines are followed to the letter every year.”

Is the measure fair/unbiased?

	A biased measure is one that unfairly tends to make certain types of POTWs look better than others.  For example, measuring “tons of metals emitted” may make large plants look worse than small ones.  “Concentration of metals in influent to POTW” is less biased, but still might make certain POTWs look worse than they deserve, since they cannot completely control influent—it is based partly what types of industries discharge to that plant. 

Is the measure flexible/widely applicable?

	Some measures work fine for certain types of POTWs but don’t really apply to others or don’t work at others.  For example, asking about enforcement activities doesn’t apply to POTWs in Connecticut, where enforcement is done by the state.  Measuring whether the receiving stream meets water quality standards may not work for POTWs that don’t discharge to rivers.  Measuring details concerning local limits doesn’t apply where local limits are not developed.

Does the measure avoid or account for unintended effects?

	What one measures often drives what is accomplished, so one must be careful to create the correct incentives when designing performance measures.  For example, if one measures toxics concentrations in effluent, and the volume of effluent decreases, the toxics concentrations may rise because they are diluted less.  This is a misleading effect, and creates incentives to keep volume high.  Another example of an unintend�ed effect is shifting pollutants between media—if you measure performance using only water concentrations, you create an incentive to shift pollutants from water to air or land.

Is the measure comprehensible to the public?

	What the public cares about is public health and safety, costs, and other basic issues such as whether EPA and POTWs are doing their jobs well overall.  Some measures of the pretreatment program’s performance are esoteric or irrelevant to the public’s perceptions and interests.  To describe the pretreatment program’s successes or shortcomings, one needs some measures that can be explained easily.

Are statistically valid samples possible?

	Measuring air emissions might be useful ideally, but unless they can be measured at enough locations the data will not be precise.  The same is true for measuring any rare events.  For example, collecting data on the performance of extremely large POTWs as a separate group means that any data will be from a small sample.  Suppose there are 50 “large” plants, for example, and one samples 25 of them.  The data might say that 15% of them have a certain problem, but that is a very imprecise result, since the sample of 25 is so small.  You would only know with 95% confi�dence that the true number is between roughly 0% and 30%.

Is the measure reasonable in cost to collect data?

	Some data are very expensive and others are already collected at very low cost.  These costs must be balanced against the value of the data.  Expensive information may be worth collecting if it is critical to program improvement.  Conversely, easy-to-collect data may be useless in some cases, so even that low cost may be a waste of effort.

�APPENDIX C.�ADDITIONAL INFORMATION ON METHODOLOGY� FOR SELECTION OF MEASURES

Schedule and Field Validation Details

	� REF _Ref296319524 \* MERGEFORMAT �Exhibit 15� is a timeline showing the schedule that was followed for the entire study.  � REF _Ref296319347 \* MERGEFORMAT �Exhibit 16� provides additional details about the sites visited during field validation, and � REF _Ref296319373 \* MERGEFORMAT �Exhibit 17� is a map of the locations visited.

	Further information on the study’s methodology is provided below.

�<<<<<< INSERT TIMELINE here l:\env\amsa\timeline.pre >>>>>>>>>>
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�Exhibit � SEQ Exhibit \* ARABIC �16�

SCHEDULE AND INFORMATION FOR SITE VISITS

�PRIVATE ��

Site�Dry Weather Flow�

Date�

SIUs�Biosolids

Handling Methods�Distribution/ Marketing of Biosolids�

Discharge To...�Percent Industrial�

Type of Industry��1.	Atlanta, GA�80 mgd�3/16/94�44�I�No�River�2%�Metal finishers, chemical��2.	Austin, TX�90 mgd�2/28/94�48�C, L�Yes�River�10%�Semiconductor, circuit boards, organic chemicals, fiber and plastics, foundry, electroplating��3.	Baltimore, MD�234 mgd�3/9/94�54�L, C, I (ash is landfilled)�Yes�Rivers, Harbor�9%�Electroplating, chemical, food, paper, electronics, metal finishing.��4.	Central Contra Costa Sanitary District, CA�35 mgd�3/28/94�33�I (ash is landfilled)�Yes�Estuary�1%�Metal finishing, electroplating, copper forming, plastics molding��5.	East Bay Municipal Utility District, CA�73 mgd�2/28/94�118�L, C�Yes�Bay�7%�Aluminum forming, electroplating, iron and steel, metal finishing, metal molding, nonferrous metals, pharmaceuticals, porcelain enameling��6.	Fox River Water Reclamation District, Elgin, IL�20 mgd�3/11/94�15�L, F�No�River�10%�Electroplating, metal finishing, aluminum forming, pharmaceutical, ��7.	Hampton Roads Sanitation District, VA�160 mgd�3/10/94�80�L, I, C�Yes�Tidal Rivers, Estuary, Ocean �15%�Metal finishing, food processing, canmaking, organic chemicals, federal facilities, ship building and repair��8.	Johnson County, KS�37 mgd*�3/17/94�34�L (some transported to other municipal facilities for treatment)�No�River�<-5%�Metal finishing, pharmaceutical, electronics, electroplating��9.	Kansas City, MO�82 mgd�3/16/94�50�L, I�No�Rivers�17%�Electroplating, metal finishing, coil coating canmaking, iron and steel, site remediation��10.	Little Blue Valley, MO�30 mgd�3/17/94�6�I (ash landfilled)�No�River�4%�Phosphatizing, electronics, munitions, pharmaceutical, chrome plater��11.	North Shore Sanitary District, IL�51.6 mgd*�3/11/94�32�L�No�River�15%�Pharmaceutical, organic chemicals, metal finishing, foundries, copper forming��12.	Portland, OR�70 mgd*�2/18/94�107�C, L�Yes�River�10�Metals casting, metal finishing, food processing, site remediation, electronics, electroplating��13.	San Diego, CA�185 mgd�2/4/94�110�L�No�Ocean�5%�Electronics, , metal finishing, electroplating, semiconductors��14.	Springettsbury Township, PA�1.5 mgd�3/8/94�64�L, C�Yes�Creek�15%�Metal finishers, electroplating��15.	State of Vermont�

The state pretreatment program covers 50-60 SIUs at 20-25 POTWs�N/A�2/94�~55�Varies

(Land spreading, landfilling, some composting; no incineration).�N/A�Rivers, Lakes�Varies by POTW�Electroplating, metal finishing, food products/ dairies, landfill leachate, site remediation��

�

Insert exhibit (MAP) (see l:\env\AMSA\field\siu-map.pre)
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�Field Validation Results

	To summarize the results of the field validation, the field validation team ranked the performance measures in order of overall validity, based on the comments of the 15 sites.  After a review of the comments of each site for each measure, a number from 1 to 3 was assigned to each measure—1 signifying an apparently valid measure in the program staff’s opinion, 2 for measures that are somewhat acceptable but have significant shortcomings, and 3 for measures that were described by the program staff as unacceptable.  The results of these scores are shown in � REF _Ref296319111 \* MERGEFORMAT �Exhibit 18�, where the measures are compared based on how many 3s and 1s each received.  The “most valid” measure, for example, might be one where the staff believed that ten sites would give it a “1” and only two sites would give it a “3,” with the other three sites giving it a “2.”

Final Working Group Deliberations

	� REF _Ref296319111 \* MERGEFORMAT �Exhibit 18� provides a rough ranking of the measures sent for field validation, and an indication of how many sites were comfortable or uncomfortable with each measure.  The Working Group considered these rankings as part of their deliberations, but made their own final decisions about whether a given measure would be rewritten, recommended without revision, or dropped from further consideration.

	An exhibit in the body of this report presents an assessment of how close each recommended measure comes to meeting the Working Group’s criteria for an appropriate measure (e.g., data availability).  Staff developed a similar table for proposed, draft measures to assist the Working Group in its discussions.  The group used the consultant’s summary information on criteria as a supplement to the ranking and written comments from field sites in the group’s final decisions about each measure.  

	Each field site had comments about the shortcomings of most measures.  Every one of the measures had at least some negative points, although some of these criticisms were easy to address through improvements in how the measures were phrased, or a more careful use of the measure.  For example, some sites said that the measure of frequency of compliance with biosolids standards should be supplemented by a measure of the magnitude of the violations.  This type of criticism was relatively easy criticism to respond to, and the group rewrote many of the measures to respond to such comments from the field.

	Some comments were more difficult to address through rewriting, such as the statement that noncompliance rates should always include explanations of the reasons for such noncompliance.  Those comments formed the basis for some of the suggested enhancements and other conclusions in this report. 

	Finally, some field site criticisms of specific measures were difficult or impossible to respond to—they were essentially statements that a certain measure is not feasible and cannot be salvaged.  The Working Group considered such comments and sometimes discarded measures that it believed could not be improved.  To see which measures were rewritten or dropped, one can compare the list of measures field validated to the final list recommended.

�insert graphic of ranked measures from field site votes here
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��PRIVATE ��APPENDIX D.�MEASURES CONSIDERED�BUT NOT FINALLY RECOMMENDED�tc “APPENDIX C.  MEASURES CONSIDERED BUT NOT FINALLY RECOMMENDED”�

	As described in the methodology section of this study, the Working Group compiled measures proposed in Focus Groups, and found that these measures fell into roughly 31 categories, as shown in the table below.  For each of those categories, the Working Group rewrote or wrote one or more measures based on the comments of the various Focus Groups.  This list of measures, based on the 31 categories, was used in field validation.  The table below lists the categories, while the text following the table lists the actual measures as tested in the field.

	The measures that were considered by Focus Groups but not field tested were dropped from the list because the Working Group felt that they failed to meet the criteria established by the Group at the outset of the study.  These criteria are listed and explained in an Appendix.  Furthermore, some measures mentioned in some focus groups were not ranked as among the “most appropriate” measures by any of the Focus Groups, and were dropped for this reason.

	The measures field tested but not finally recommended in this study were dropped because, again, they did not meet the criteria named by the Focus Group.  Additionally, the field sites stated their opinions about the extent to which the tested measures fit the criteria (e.g., data availability, bias, etc.), and the Working Group took these comments, which were based on local experience, into consideration in their final decisions.

	At each stage, measures were rewritten to some extent, in response to comments by the Focus Groups or field sites, or based on Working Group discussions of the best way to describe each measure so that it might meet the agreed upon criteria.

��	WHICH FOCUS GROUPS SUGGESTED WHICH TYPES OF MEASURES:

�PRIVATE ���FOCUS GROUPS:�EPA�STATE�POTW�INDUSTRY�ENVIRON-

MENTAL���Measures of...�������In environment�1. Contaminants in environment�¡�¤�¤�����2. Health of ecosystem�l�¤�¤�����3. Health of species�¡�¤������4. Attainability�¡�¤�¤�����5. Contaminants in tissue���¤�¡�¡���6. Human exposure or health��¤�����POTW results�7. Effluent, NPDES compliance�l�¤�¤�l�l���8. Sludge quality�l�¤�¤�l�¡���9. Worker safety�¡�¤�¤�¡����10. Interference���¤�����11. Obstructions��¤������12. Corrosion���¤�¡����13. Fires/explosions��¤�¤�¡����14. Influent quality�l���l���POTW program�15. Targeting appropriate users�¡�¤�¤�¡�l���16. Inspection and sampling�¡��¤�¡�l���17. Permit issuance and quality�l�¤��¡�¡�����������18. Local limits�l���l����19. Enforcement�l�¤�¤�¡�¡���20. Spills and slugs responses��¤�¤�����21. Pollution prevention/ extras�¡�¤�¤�¡�l���22. Cost-effectiveness�¡���¡����23. Industry involvement�¡���¡���At IUs�24. Significant noncompliance�l�¤��¡�l���25. Technology installed�l��¤����At EPA�26. Quality of regulations�¡���¡����27. Tech. assistance, awards�¡�������28. Success in attaining Clean Water Act goals�l����¡��At the State level�29. Backup of enforcement�l�������30. Technical assistance�l���¡����31. Items listed under POTW if pro�gram is state-run����������������MEASURES TESTED IN FIELD VALIDATION

0.  Ambient Environmental Quality

1.  Reductions in Releases to Environment

1a.  Extent to which pretreatment program reduces releases of contaminants to surface water

1b.  Extent to which pretreatment program reduces releases of contaminants to air and groundwater

5.  Tissue Studies

Reduction in bioaccumulative contaminants in fish and mollusk tissue in the mixing zone over time

6.  Human Health Advisories

Number of advisories required for pollutants discharged by POTWs that are controllable by the pretreatment program

7. Effluent, NPDES, Pass-Through—3 measures:

7a.  At each POTW, percent compliance with existing NPDES permit calculated as the number of samples in compliance divided by total number of samples, regardless of sampling frequency.  This gives an estimate of the percentage of time spent in noncompliance.

7b.  At each POTW, percent compliance, as defined in 7(a), that POTW show if effluent limits for 9 metals (derived from EPA’s national water quality criteria plus site-specific data on dilution, etc.) were in place at that POTW.  This might be most useful in cases where site-specific limits for those metals have not been developed.

7c.  Whether or not POTW has conducted whole effluent toxicity test; and if failed, whether or not whole effluent toxicity-based limit exists in NPDES permit

8. Sludge Quality—2 measures:

8a.  Percent compliance (as defined in 7) with 503(c) standards for current disposal method

8b.  Whether or not sludge would comply with standards for exceptional quality

9, 11, 12, 13.  Worker Safety, Obstructions, Corrosion, Fire/Explosion—measure:

9, 11-13.  Number (each year) of worker safety/obstructions/corrosion/fire/ explosion incidents caused by non-domestic discharge

10. Interference—3 measures:

10a.  Whether or not mechanism is in place to detect and remediate incidents of interference

10b.  Number of pretreatment-related operational difficulties such as upsets and bypasses (each year)

10c.  Trends in number of pretreatment-related operational difficulties such as upsets and bypasses (each year)

14. 	Influent Quality—measure:

Trend in mass loadings of metals and other non-domestic contaminants in influent (ideally, controlled for non-domestic contribution to influent)

15. Targeting Appropriate Users—3 measures:

15a.  Whether or not procedures are in place to update periodically the list of regulated industrial users

15b.  Frequency of reviewing population of IUs and updating this list

15c.  Whether or not POTW follows EPA guidance to update the list

16. Inspection and Sampling—measure:

16a.  Number of IUs inspected (and number sampled) once per year, four times per year, monthly, etc.

16b.  Quality of inspections and monitoring as compared to EPA guidance (being written)

17. Permits (Issuance and Quality)—2 measures:

17a.  Average number of appeals across all permits issued (each year)

17b.  Number of permits (per year) or percent of permits reviewed by someone other than permit writer (i.e., EPA, State)

17c.  Training/qualifications of permit writers—debated as a possible measure

18.  Local limits—measure:

Does the POTW have technically-based local limits?

19.  Enforcement—several measures:

19a.  Does POTW have an approved Enforcement Response Plan?

19b.  How often is it updated? (should be once for PIRT, once for DSS?)

19c.  Is there recurrent noncompliance year after year (or every three to six months perhaps) by the same facilities in SNC?  Is it for the same parameters each time?

21.  Pollution prevention and other extras—measure:

21a.  Ideally, measure actions taken by IUs for pollution prevention (technology installed, % reduction caused by pollution prevention, etc.)

22b.  What is percentage of resources spent on pollution prevention by POTW?

22c.  Are fees structured to encourage it?

23.  Extent of industry involvement—measure:

How and whether the POTW makes an effort to include industry (newsletters, etc.)

24.  Significant Non-Compliance—3 measures:

24a.  Percent non-compliance (as defined in 7) at each IU with categorical limits

24b.  Percent non-compliance (as defined in 7) at each IU with local limits

24c.  Percent non-compliance (as defined in 7) at each IU with reporting requirements

25.  Technology installed at IUs—measure:

25a.  Percentage of categorical dischargers within each of 20 categories with BAT or equivalent.

25b.  Percentage going beyond original BAT? Problem may arise—all IUs may claim they have BAT or equivalent.

25c.  Percentage of categorical dischargers within each of 20 categories reporting pollution prevention actions.

Additional measures

Has POTW developed confidentiality procedures?

Has POTW done notification re RCRA?

Does POTW have adequate resources, perhaps measured by POTW’s staffing (FTEs) per IU?

��PRIVATE ��APPENDIX E.�MEMBERS OF THE WORKING GROUP�tc “APPENDIX D.  MEMBERS OF THE WORKING GROUP”�



John H. Albrecht�Ohio EPA

	John Albrecht has been a member of Ohio EPA’s surface water program since 1978, gaining a broad background in Clean Water Act programs.  He is currently manager of Ohio EPA’s Pretreatment and Certification Section, a position he has held since 1991.  In addition to directing Ohio’s pretreatment program, he is responsible for the state’s water and wastewater operator certification programs and wastewater operator assistance program.  Mr. Albrecht has been involved in the pretreatment program since 1986.  He is a member of the Ohio Water Environment Association’s State Pretreatment Committee and has represented Ohio on the International Joint Commission’s Pretreatment Task Force and several USEPA workgroups.  Mr. Albrecht is a graduate of the Ohio State University and resides in Dublin, Ohio.



Greg V. Arthur�U.S. EPA, Region IX

	Greg Arthur has worked in the Pretreatment and Sludge Section of the EPA Region IX office in San Francisco, California since 1988.  He conducts performance evaluations of pretreatment programs in the state, focusing on industrial user inspections to determine whether the permits are correct and the treatment adequate to maintain consistent compliance.  These evaluations also include the review of municipal and industrial wastewater quality and of local limits.  Since 1988, 150 of these inspections have been completed.  Mr. Arthur also works on the “Model IU Study” and on a number of enforcement cases against industrial users and municipals.  From 1983 to 1987, Mr. Arthur inspected NPDES discharges from sewerage treatment plants and copper mines and developed enforcement cases.  He received his MS and BS in Civil Engineering from Stanford University.



Charles Case�Wisconsin Department of Natural Resources

	Randy Case is the Pretreatment Unit Leader in the Bureau of Wastewater Management, Wisconsin Department of Natural Resources.  He has 14 years of experience with the Pretreatment Program, as well as 20 years of experience in Industrial Wastewater, all with the Wisconsin DNR.  Mr. Case has taught science and mathematics, and is a member of the Village of Cross Plains Planning and Zoning Committees.  Mr. Case graduated from Wisconsin State University and holds a B.A. in Physics.  He earned his M.S. in Physics at Iowa State University, and his M.S. in Botany from the University of Michigan.



Elizabeth Deabay�U.S. EPA, Region I

	Elizabeth Deabay received her Bachelor of Science Degree in Chemical Engineering and a Master of Science Degree in Civil/Environmental Engineering at the University of Lowell.  She has been employed by the U.S. EPA, Region 1 since 1987, in two positions.  From 1987 through 1988 Beth wrote/issued national Pollutant Discharge Elimination System (NPDES) permits to municipalities.  Since 1988 she has been an inspector/sampler for the NPDES/pretreatment programs.  In the last three years, her position has concentrated primarily on the field aspects of the pretreatment program (e.g.,  industrial and municipal inspections, sampling, categorization of industrial users).  In 1992 she completed a four month rotational assignment to EPA Headquarters in the Pretreatment and Sludge Enforcement Section.



Mike Harder�Connecticut Department of Environmental Protection

	Mike Harder works with the Water Management Bureau of the Connecticut Department of Environmental Protection.  Until 1992, Mr. Harder worked in the NPDES, Pretreatment, and Groundwater Permitting and Enforcement Division.  Mr. Harder served as Director of the Division for eight years.  In 1993, Mr. Harder was appointed as Director of Planning and Standards in the Water Management Bureau.  Mr. Harder’s Bachelor of Science degree is in Chemical Engineering.  He received his Masters of Science in Sanitary Engineering from Cornell University.



	Carolyn Hartman�U.S. Public Interest Research Group (PIRG)

	(Biography unavailable)



Patricia K. Hill�American Forest and Paper Association

	Patricia Hill is the Director of Water Quality Programs at the American Forest and Paper Association.  She directs water quality regulatory activities for major pulp, paper and timber trade associations.  Prior to her arrival at the AFPA (formerly called the American Paper Institute) in 1981, Ms. Hill worked in the Office of Water at the U.S. Environmental Protection Agency.  She also served as a Professional Staff Member on the Water Resources Subcommittee for the House Public Works and Transportation Committee.  Ms. Hill received her Bachelor’s degree in Political Science and her Master’s degree in Legislative Analysis from George Washington University.  Since 1984, she has also served as a lecturer at George Washington on the subject of the Regulatory Process.



James Jacobs�Northwestern Plating Works Inc., Chicago

	James Jacobs is the President of Northwestern Plating Works Inc. in Chicago, Illinois.  He has served as President of the NAMF (National Association of Metal Finishers) and has served as Chairman of NAMF’s Water Subcommittee, in addition to serving as Chairman of numerous related committees.  Mr. Jacobs developed NAMF documentation related to SARA Title III and other environmental legislation.  He has provided member advisories related to RCRA, water issues, and various mandated Federal forms.  Mr. Jacobs has received several awards from the NAMF and CMFI (Chicago Metals Finishers Institute).  He holds a Bachelors in Science in Electrical Engineering.



Jessica C. Landman�Natural Resources Defense Council

	Jessica Landman is a senior attorney with the Clean Water and Coastal Program of the Natural Resources Defense Council, Inc.  NRDC, an organization with over 170,000 members nationwide, is dedicated to protecting public health and the environment through the use of legal advocacy, the administrative process, scientific research and public education.  Ms. Landman specializes in Clean Water Act issues, including poison runoff, pretreatment, point source permitting and sludge.  She also directs NRDC’s Chesapeake Bay Project.  Before joining NRDC in 1986, Ms. Landman was an attorney with the Department of Transportation’s Office of General Council and served as a legislative assistant to a member of congress.  She is a graduate of Georgetown University Law School, and holds a B.A. from the University of Chicago.



Richard Lanyon�Metropolitan Water Reclamation District of Greater Chicago

	Richard Lanyon holds the position of Assistant Director of the Research and Development Department of the Metropolitan Water Reclamation District of Greater Chicago.  Since starting with the District in 1963, Mr. Lanyon has held positions in charge of waterways operations, water pollution enforcement, and planning and design of flood control facilities, in addition to this present position.  He has been involved in the District’s pretreatment program since 1969.  He received his general education in Chicago public schools and his engineering education the University of Illinois, receiving a Bachelor of Science in 1961 in Civil Engineering.  Prior to joining the District, Mr. Lanyon spent two years with Harza Engineering company working on water resource planning studies.  Mr. Lanyon is a member of the American Society of Civil Engineers holding the rank of Fellow.  He was President of the Illinois Section of ASCE in 1981.  Mr. Lanyon held elective office as an Alderman in the Evanston City Council, representing the 8th ward, from 1989 to 1993.



John M. Longstreet�City of York, Pennsylvania

	Jack Longstreet is currently the Supervisor of Industrial Pretreatment for the City of York, Pennsylvania.  Mr. Longstreet has seen the development and implementation of York’s Pretreatment Program.  The pretreatment program has required industrial wastewater pretreatment for Metal Finishing, Electroplating, Dairy, Pulp and Paper, Textile, Photo Processing, Industrial Laundry, and Snack Food facilities served by the York City WWTP.  The pretreatment systems range from pH neutralization to physical/chemical and biological systems.  Tasks performed for the program include local limit development, ordinance preparation, inspections, sampling, analysis, and compliance enforcement.  The York Pretreatment Program has assisted the FBI and Justice Department in the investigation and successful prosecution of an Industrial User for violations of the Clean Water Act.  Mr. Longstreet holds a B.S. in Marine Science from Texas A&M University, and serves as the Host Municipal Inspector for York’s Hazardous Waste TSD facility.  Mr. Longstreet has written several computer programs to aid in the operations of the pretreatment program and laboratory.  Mr. Longstreet is married and has two fantastic children, a dog, and three cats.



John Lovell�U.S. EPA, Region III

	John Lovell graduated from Cooper Union with a degree in Chemical Engineering in May 1982.  He began work at the EPA with responsibilities for pretreatment, permitting and enforcement.  In November, 1986, he became the Regional pretreatment coordinator for enforcement, and in December, 1987, he became coordinator for entire pretreatment program in Region III.   



James W. Patterson, Ph.D.�Patterson Associates, Inc.

	Jim Patterson is an internationally recognized expert on industrial pollution control technology.  He served as Professor and Chairman of the Pritaker Department of Environmental Engineering at Illinois Institute of Technology in Chicago for 19 years, and as Director of the EPA�sponsored Industrial Waste Elimination Research Center of Excellence at IIT for eight years.  Dr. Patterson is the author of two books on industrial wastewater treatment technology, the editor of a three�volume series on pollution prevention, and has authored more than 100 other book chapters and technical papers.  Dr. Patterson has served as an international consultant to numerous industries and government agencies, including appointment as a Charter Member of the U.S. EPA National Advisory Council for Environmental Technology.  He is a principal of the consulting firm Patterson Associates, Inc., headquartered in Chicago.



Barbara G. Schulze�Rohm and Haas, Co.

	Barb Schulze is Manager, Water Programs, for Rohm and Haas, Co.  She has ten years of experience with Rohm and Haas, including process development, production scale-up, and environmental work.  For the past four years, she has focused on environmental issues at the plant level, starting out as an Environmental Specialist, progressing to Assistant Environmental Manager and finally Manager, Water Programs, at the corporate level.  She has a Bachelor of Science in Chemistry from the University of Vermont.



Steve Skavroneck�Lake Michigan Federation

	Steve Skavroneck was recently appointed Executive Director of the Lake Michigan Federation, a four-state citizen advocacy group dedicated to the protection of this great lake.  Previously, he served as the environmental policy coordinator for the Milwaukee Metropolitan Sewerage District.  At the District, Steve authored a study on Pollution Prevention Activities at Sewerage Districts and guided a community task force in developing a pollution prevention strategy for Milwaukee.  Steve also worked for 14 years in the Water Resources Management Program at the Wisconsin Department of Natural Resources.  He received a B.S. in Civil and Environmental Engineering from Cornell University and as M.S. in Water Resources Management from the University of Wisconsin.

�PRIVATE ��

Robert Steidel�Hopewell Regional Wastewater Treatment Facility,�Hopewell, Virginia

	Robert Steidel has 15 years of experience managing POTW Pretreatment Programs.  He currently manages technical services for the Hopewell Regional Wastewater Treatment Facility, a 50 mgd design wastewater treatment facility serving industry, the City of Hopewell, and the surrounding community.  In 1987 and 1991 he was a reviewer of EPA’s publication, Pretreatment Facility Inspection, A Field Study Training Program.  He has served both the Association of Metropolitan Sewerage Agencies and the Virginia Association of Municipal Wastewater Agencies on issues relating to industrial pretreatment.  He received his Bachelor of Science in Biology from Winona State University and a Masters in Public Administration from Virginia Commonwealth University.  Mr. Steidel is a frequent presenter on the topic of POTW Pretreatment Programs.  

�APPENDIX F.�SELECTED GUIDANCE DOCUMENTS ON�PRETREATMENT PROGRAM IMPLEMENTATION

Fate of Priority Pollutants in Publicly Owned Treatment Works (September 1982)

Guidance Manual for POTW Pretreatment Program Development (October 1983)

Procedures Manual for Reviewing a POTW Pretreatment Program Submission (October 1983)

Guidance Manual for Pulp, Paper, and Paperboard and Builder’s Paper and Board Mills Pretreatment Standards (July 1984)

Pretreatment Implementation Review Task Force (January 30, 1985)

Guidance Manual for Preparation and Review of Removal Credit Applications (July 1985)

Memorandum:Local Limits Requirements for POTW Pretreatment Programs (August 5, 1958)

Technical Support Document for Water Quality-based Toxics Control (September 1985)

RCRA Information on Hazardous Waste for POTWs (September 1985)

Guidance Manual for the Use of Production-Based Pretreatment Standards and the Combined Wastestream Formula (September 1985)

Guidance Manual for Implementing Total Toxic Organic (TTO) Pretreatment Standards (September 1985)

Pretreatment Bulletin No.1 (September 30, 1985)

Pretreatment Compliance Inspection and Audit Manual for Approval Authorities (July 1986)

Pretreatment Compliance Monitoring and Enforcement Guidance (July 1986)

Guidance Manual for Leather Tanning and Finishing Pretreatment Standards (September 1986)

PRELIM 3.0 Users Manual and Diskette (January 1987)

Pretreatment Bulletin No. 2 (March 6, 1987)

Guidance Manual for the Identification of Hazardous Waste Delivered to Publicly Owned Treatment Works by Truck, Rail, or Dedicated Pipe (June 1987)

Guidance Manual for Battery Manufacturing Pretreatment Standards (August 1987)

Guidance Manual for Preventing Interference at POTWs (September 1987)

Guidance for Reporting and Evaluating POTW Noncompliance with Pretreatment Implementation Requirements (September 1987)

Pretreatment Bulletin No. 3 (November 1987)

Guidance Manual on the Development and Implementation of Local Discharge Limitations Under the Pretreatment Program (December 1987)

NPDES Compliance Inspection Manual (May 1988)

Pretreatment Compliance Monitoring and Enforcement Software and User’s Manual (July 1988)

Pretreatment Bulletin No. 4 (July 1988)

Non-Consent Decree Categorical Pretreatment Standards (August 1988)

Pretreatment Bulletin No. 5 (January 1989)

Guidance Manual for Aluminum, Copper, and Nonferrous Metals Forming and Metal Powders Pretreatment Standards (Final Draft, February 1989)

Guidance for Developing Control Authority Enforcement Response Plans (September 1989)

Industrial User Permitting Guidance Manual (March 1989)

Overview of Selected EPA Regulations and Guidance Affecting POTW Management (September 1989)

Supplemental Guidance on the Development and Implementation of Local Discharge Limitations Under the National Pretreatment Program (Draft, December 1990)

Control of Slug Loadings to POTWs Guidance Manual (February 1991)

Pretreatment Facility Inspection: A Field-Study Training Program (1991)

Guidance to Protect POTW Workers From Toxic and Reactive Gases and Vapors (June 1992)

Industrial User Inspection and Sampling Manual for POTWs (April 1994)

*  Appendix F presents a bibliography of these documents for further reference.
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KEY TO BIOSOLIDS HANDLING AND APPLICABLE REGULATIONS:

L = Land Application:	40 CFR 503B

S = Surface Disposal:	40 CFR 503C

I = Incineration:		40 CFR 503E

F = Landfills:		40 CFR 258  

C = Composting	                
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� Relevant regulations are found in various sections of 40 CFR.

� 33 U.S.C. 1251; The Clean Water Act [CWA]

� Certain pollutants can interfere with POTW operations, for example operations that utilize bacteria to stabilize organic matter in the wastewater.

� Many pollutants can pass through a sewage plant partly or entirely untreated because the plant was not designed to treat those pollutants.  Toxic industrial compounds may pass through POTWs and enter rivers or other receiving waters in this way.

� “Mass loadings” refers to the total amount of pollutant discharged, often measured in pounds per day or tons per year.  

� Creating a Government That Works Better and Costs Less: The Report of the National Performance Review, Vice President Albert Gore, Penguin Books U.S.A., Inc., New York, N.Y., 1993.

� Reinventing Government: How the Entrepreneurial Spirit is Transforming the Public Sector, David Osborne and Ted Gaebler, Addison-Wesley Publishing Company, Reading, MA, 1992�PRIVATE ��.

� Report to Congress on the Discharges of Hazardous Wastes to Publicly Owned Treatment Works, United States Environmental Protection Agency, February, 1986.  Commonly referred to as the “Domestic sewage study.”

� United States Environmental Protection Agency Pretreatment Implementation Review Task Force Final Report to the Administrator, July, 1985.

� See: Report to the Chairman, Subcommittee on Superfund, Ocean, and Water Protection, Committee on Environment and Public Works, U.S. Senate, Water Pollution, Poor Quality Assurance and Limited Pollutant Coverage Undermine EPA's Control of Toxic Substances, U.S. General Accounting Office, February, 1994.  Also see: Report to the Chairman and Ranking Minority Member, Subcommittee on Investigations and oversight, Committee on Public Works and Transportation, House of Representatives, Water Pollution, Improved Monitoring and Enforcement Needed for Toxic Pollutants Entering Sewers, United States General Accounting Office, April, 1989.  Also see EPA Management Review, GAO/RCED-88-101.

� 1988-89 AMSA Pretreatment Survey Final Report, Association of Metropolitan Sewerage Agencies, July, 1990.

� National Pretreatment Report to Congress, United States Environmental Protection Agency, Office of Water (EN-336), July 1991.

� Statistical Assessment of National Significant Industrial User Noncompliance, Final Report, United States Environmental Protection Agency, June, 1992.

� Surface Water Quality: Have the Laws Been Successful?, by Ruth Patrick, with Faith Douglass, Drew M. Palavage, and Paul M. Stewart, Princeton University Press, 1992.  Also see: Report to the Chairman, Subcommittee on Superfund, Ocean, and Water Protection, Committee on Environment and Public Works, U.S. Senate, Water Pollution, Poor Quality Assurance and Limited Pollutant Coverage Undermine EPA's Control of Toxic Substances, U.S. General Accounting Office, February, 1994. Also see Report to the Chairman and Ranking Minority Member, Subcommittee on Investigations and oversight, Committee on Public Works and Transportation, House of Representatives, Water Pollution, Improved Monitoring and Enforcement Needed for Toxic Pollutants Entering Sewers, United States General Accounting Office, April, 1989.

� These EPA biennial reports summarize data in the state “305(b)” reports.  See the National Water Quality Inventory: 1992 EPA Report to Congress, U.S. EPA.  The first such report was in 1975.  See Appendix for more information.

� PCS is an information system that supports the National Pollutant Discharge Elimination System (NPDES), and has detailed data on all major NPDES facilities and over 21,000 minor facilities.  Some shortcomings are discussed in Briefing Report to the Chairman, Subcommittee on Environmental Protection, Committee on Environment and Public Works, U.S. Senate, Water Pollution Monitoring: EPA’s Permit Compliance System Could Be Used More Effectively, U.S. General Accounting Office, June 1992, GAO/IMTEC-92-58BR.

� America’s Clean Water: The States’ Evaluation of Progress 1972-1982, Association of State and Interstate Water Pollution Control Administrators (ASIWPCA).

� See 33 U.S.C. 1251; Section 101 of the Clean Water Act [CWA] (or see 40 CFR 403.8(f)(vii) and 40 CFR 25.

� Related activities include line maintenance and process control, land application of biosolids, incineration of sludge, reuse of treated final effluent, control of air toxics, worker health and safety, toxicity reduction evaluation, and bioaccumulation reduction evaluation.

� Related activities include NPDES and water quality and sediment standards, air operating permit programs, and state OSHA rules.

� Related activities include RCRA, CERCLA, TRI reporting, CAA Amendments, OSHA, and radioactive waste disposal.

� Worker health and safety are addressed in 40 CFR 403.5(b)(1) and (7).

� Equity is defined as a fair distribution of program requirements across POTWs, IUs, and states.

� Accountability is defined as the duty to inform interested parties about a program’s progress and be held responsible for the results of the program.

� Efficiency is defined as cost effectiveness (the attainment of previously defined goals at the lowest possible cost).

� The most stringent nationwide biosolids standards referred to here are defined in 40 CFR 503.13 (b)(3), in Table 3, and any biosolids land applied—or sold or given away for land application—must comply with these or alternative standards (see 40 CFR 503.12 and 503.13).

� See regulations in 40 CFR 503.12 (b)(3).

� See regulations in 40 CFR 503 or 40 CFR 258.

� All valid samples would be included in the calculation of this measure, whether they were collected by an IU or the POTW.

� Percent compliance should be calculated here in the same manner as described for all such measures.  In other words, this measure would be calculated as the number of samples in compliance divided by the total number of samples (per calendar year) regardless of sampling frequency, converted to a percentage.  Again, a “sample” here refers to a sampling event where one or more pollutants were measured. 

� The Model IU Performance Study, Greg V. Arthur, Jeff Alcalde, and Jacqueline Rios, USEPA, March, 1994, Draft.

� See 40 CFR 403.6 for relevant regulations.

� The relevant regulations are in 40 CFR 403.5 (b), and restrict discharges that can cause fires or explosions, corrosion, obstructions, or interference with operations or biological treatment.

� Technically based local limits are described in 40 CFR 403.5(c).

� Public involvement is already a requirement for all regulatory activities (see 40 CFR 403.8 F(2) vii and 40 CFR Part 25).  Note the requirement that “public participation in the development, revision, and enforcement of any regulation, standard, and enforcement...shall be provided for, encouraged, and assisted by the Administrator and the States." (33 U.S.C. 1251; Section 101 of the Clean Water Act [CWA])

� Public involvement is already a requirement under the Clean Water Act (see 40 CFR 25 for general requirements and 40 CFR 403.8 F(2) (vii) for pretreatment-specific requirements).  Note the requirement that “public participation in the development, revision, and enforcement of any regulation, standard, and enforcement...shall be provided for, encouraged, and assisted by the Administrator and the States." (33 U.S.C. 1251; Section 101 of the Clean Water Act [CWA])

� “Mass loadings” refers to the total amount of pollutant discharged, often measured in pounds per day or tons per year.  

� See Appendix A on environmental measures.  The state’s 305(b) reports were an early attempt at this type of assessment, but can be improved upon.

� Report to the Chairman and Ranking Minority Member, Subcommittee on Investigations and Oversight, Committee on Public Works and Transportation, House of Representatives, Water Pollution, Improved Monitoring and Enforcement Needed for Toxic Pollutants Entering Sewers, United States General Accounting Office, April, 1989.

�  The Model IU Performance Study, Greg V. Arthur, Jeff Alcalde, and Jacqueline Rios, USEPA, March, 1994, Draft.

�  From Water Quality Monitoring in the U.S.: 1993 Report of the Intergovernmental Task Force on Monitoring Water Quality, Technical Appendices, Intergovernmental Task Force on Monitoring Water Quality, January 1994.

� Surface Water Quality: Have the Laws Been Successful?, by Ruth Patrick, with Faith Douglass, Drew M. Palavage, and Paul M. Stewart, Princeton University Press, 1992.

� Measures cited as improvements based on reduced loadings from specific POTWs: See "Gallons of Success" Kris Lindstrom, Environmen�tal Protection, March 1993.

� Surface Water Quality: Have the Laws Been Successful?, by Ruth Patrick, with Faith Douglass, Drew M. Palavage, and Paul M. Stewart, Princeton University Press, 1992.

� Note: Unlike other field validation visits, the visit to Vermont was to the state-level program, covering all pretreatment POTWs in the state.














