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1.  EXECUTIVE SUMMARY

Drinking water regulatory requirements affecting small drinking water systems have steadily increased since enactment of the Safe Drinking Water Act (SDWA) in 1974.  Not only has the number of regulated contaminants increased, but regulations have also increased in complexity.  As a new regulation is implemented by the U.S. Environmental Protection Agency (USEPA), small water systems face a compounding effect.  That is, compliance with one particular regulation may be much more difficult as a result of one or more prior regulations, or one or more future regulations.

Currently, National Primary Drinking Water Regulations (NPDWRs) are set for 92 contaminants.  These include turbidity, 8 microbials or indicator organisms, 4 radionuclides, 19 inorganic contaminants, and 60 organic contaminants.  Maximum contaminant levels (MCLs) have been set for 83 contaminants and 9 contaminants have treatment technique requirements.  MCLs and treatment technique requirements are enforceable by USEPA, whereas maximum contaminant level goals (MCLGs) are not.  Secondary standards are recommended for 15 contaminants to ensure the aesthetic quality of drinking water, although a few states have adopted them as enforceable standards.

Existing rules affecting small systems intended to control microbial risks include:

· Total Coliform Rule (TCR)

· Surface Water Treatment Rule (SWTR)

· Unregulated Contaminant Monitoring Rule (UCMR)

· Filter Backwash Recycle Rule (FBRR)

Existing rules intended to control chemical risks include:

· National Interim Primary Drinking Water Regulations (NIPDWRs)

· Fluoride Rule

· Volatile Organic Chemicals (Phase 1) (VOCs)

· Lead and Copper Rule (LCR)

· Synthetic Organic Chemicals and Inorganic Chemicals (Phase II) (SOCs & IOCs) 

· SOCs & IOCs (Phase V)

· Stage 1 Disinfectants/Disinfection Byproducts Rule (D/DBPR)

· Radionuclides

· Consumer Confidence Reporting (CCR) Rule

· Public Notification (PN) Rule

· Unregulated Contaminant Monitoring Rule (UCMR)

USEPA’s Office of Ground Water and Drinking Water (OGWDW) is currently in the process of developing new regulations as required by the SDWA.  Future rules intended to control microbial risks include:

· Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR)

· Long-Term 2 ESWTR

· Ground Water Rule (GWR)

Future rules intended to control chemical risks include:

· Arsenic

· Radon

· Stage 2 Disinfection Byproducts (DBPs)

· NPDWR Revisions

· Drinking Water Candidate Contaminant List (DWCCL)

Compliance issues associated with each of the above rules is discussed in this white paper.  The greatest impact on small systems is expected for ground water systems simply because of their large numbers.  Nationally, there are about 157,000 public water systems that use only ground water.  Slightly more than 13,000 additional systems use surface water.

According to USEPA’s proposed ground water rule, 96.6% of the 42,413 CWSs and virtually all of the NCWSs that use ground water serve fewer than 10,000 persons.  Collectively, 99% of  public water systems serve fewer than 10,000 people.  About 97% of the systems (152,555) serve 3,300 persons or fewer.

Ground water systems are located in all 50 states, many tribal lands, and most United States Territories.  The number of ground water systems varies substantially by State.  The largest numbers of ground water systems are in the States of Wisconsin, Michigan, Pennsylvania, New York, and Minnesota.  Each of these five states has over 8,000 ground water systems.  Hawaii (126), Kentucky (287), Rhode Island (430), and the US Territories (<254) have the fewest.

The Stage 1 D/DBPR is currently being implemented and will have a significant impact on small systems.  Under this rule, water systems serving less than 10,000 persons will be required to meet MCLs for total trihalomethanes (TTHMs) and haloacetic acids (HAA5) for the first time.  An MCL for TTHMs has applied to large water systems since 1979.  Other future regulations expected impact small systems heavily include the LT1ESWTR, GWR, arsenic, and radon.

Impacts that can compound include:

· psychological impacts imposed by the regulatory treadmill, 

· complexity in determining exactly what needs to be done as regulations become more complicated,

· requirements that impose treatment changes to achieve conflicting objectives,

· compliance and monitoring costs,

· operational changes, compliance schedules, administrative demands, and regulatory indecision.

There are a number of influencing factors affecting the degree to which compounding effects of regulations are experienced by a small system.  These include treatment in place, operator capability, the availability of technical support, administrative capacity, and the degree to which newly installed treatment processes can achieve compliance with multiple regulations.

2.  INTRODUCTION

2.1  Compounding Effects
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The Regulatory Mountain

Drinking water regulatory requirements affecting small drinking water systems have steadily increased since enactment of the Safe Drinking Water Act (SDWA) in 1974.  Not only has the number of regulated contaminants increased, but regulations have also increased in complexity.  Taken together, rules facing small systems appear as an overwhelming mountain impossible to climb (Figure 1).  As a new regulation is implemented, small water systems face a compounding effect.  That is, compliance with one particular regulation may be much more difficult as a result of one or more prior regulations, or one or more future regulations.  In addition, small water systems must also respond to the expectations of their customers, whether it is to keep rates low, and/or to provide the highest quality water possible.

2.2  Objective of this White Paper

This white paper provides an overview of current professional thinking and information regarding the magnitude of compounding effects of multiple drinking water regulations on small systems.  Given the uncertainty surrounding specific requirements to be imposed by future regulations, emphasis is given to evaluating known and anticipated impacts associated with proposed or anticipated rules to be issued by the USEPA under the SDWA.

This white paper discusses key questions, including:

1. What are the current drinking water regulations affecting small drinking water systems.

2. What is USEPA’s anticipated regulatory agenda as it would affect small and rural systems?

3. What contaminants are expected to co-occur in small and rural water systems?

4. What treatment is currently in place in small and rural water systems?

5. What are the cumulative impacts of future regulations on small and rural systems?

6. What potential problems are expected in small and rural systems because of the cumulative impact of regulations?

This white paper is based on USEPA data and is not intended to critique, evaluate or endorse USEPA’s regulations.  It simply reviews the current knowledge regarding the agency’s current and future rules and their potential compounding effect on small systems.

2.3  Regulation Tables and Summaries

Tables in Appendix A summarize current and proposed drinking water standards.  Currently, National Primary Drinking Water Regulations (NPDWRs) are set for 92 contaminants.  These include turbidity, 8 microbials or indicator organisms, 4 radionuclides, 19 inorganic contaminants, and 60 organic contaminants.  Maximum contaminant levels (MCLs) have been set for 83 contaminants and 9 contaminants have treatment technique requirements.  MCLs and treatment technique requirements are enforceable by USEPA, whereas maximum contaminant level goals (MCLGs) are not.  Secondary standards are recommended for 15 contaminants to ensure the aesthetic quality of drinking water, although a few states have adopted them as enforceable standards.

Tables in Appendix B present estimates of the impacts of various anticipated regulations on small systems.  These data were derived from USEPA documents and materials.  In citing USEPA data, no judgment is being made in this white paper one way or the other regarding the validity of these data. They are presented to provide an indication of the Agency’s estimated impacts that could be expected should anticipated or proposed regulations be promulgated.

Throughout this white paper summaries are provided of current and existing drinking water regulations affecting small systems.  Not every detail can be discussed, so emphasis is given to summarizing the general principles and requirements and noting the central impacts expected.  All future anticipated regulations are still under development, and final rules may differ from the summaries provided here.

3.  CURRENT REGULATIONS AFFECTING SMALL SYSTEMS

Compliance with current regulations provides the context within which the impact of future rules must be evaluated.  Therefore, the following sections briefly review the current drinking water regulations affecting small systems.

A summary of the applicability of existing drinking water rules is provided in Table A-1.  In general, all existing NPDWRs apply to small systems, with the exception of the Interim Enhanced Surface Water Treatment Rule (IESWTR).

Requirements differ for Community Water Systems (CWSs), Nontransient Noncommunity Water Systems (NTNCWSs), and Transient Noncommunity Water Systems (TNCWSs), principally because exposure to contaminants differs in these systems.  Exposure to contaminants with acute and chronic health effects is of concern in CWSs and NTNCWSs, whereas exposure to contaminants with acute health effects is of primary concern to TNCWSs.

Drinking water regulations are intended to reduce the risk of adverse health effects from exposure to contaminants that may be ingested in tap water.  Specifically, USEPA has the authority and obligation to set an NPDWR under the SDWA for contaminants

· that are known to occur in drinking water or are reasonably likely to occur;

· that may have an adverse effect on human health; and

· that by regulation a meaningful reduction of risk can be achieved.

Existing regulations have been developed, implemented, and in some cases revised, under the SDWA since the 1970’s.  As illustrated in Figure 2, they are intended to reduce the risk of harmful effects from microbial pathogens (microbial risk) and trace chemicals (chemical risk).   Regulations usually differ between surface water (SW) and ground water (GW) because the characteristics and vulnerability to contamination usually differ between these sources.
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3.1  Existing Rules Targeting Microbial Risks

Existing rules that are intended to control microbial risks (left side of Figure 2) include:

· Total Coliform Rule (TCR)

· Surface Water Treatment Rule (SWTR)

· Interim Enhanced Surface Water Treatment Rule (IESWTR)

· Consumer Confidence Report (CCR)

· Public Notification (PN)

· Unregulated Contaminant Monitoring Rule (UCMR)

Of these rules, the IESWTR applies only to large water systems (USEPA 1998a) and will not be included in this review.   The Consumer Confidence Report (CCR) and Public Notification (PN) rules set requirements for informing and reporting to consumers.   These two rules, although still administratively challenging for small water systems to implement in and of themselves, will not be discussed further here.

3.1.1  Total Coliform Rule (TCR)

3.1.1.1  Background.  The TCR applies to all public water systems, including small water systems.  The purpose of the TCR is to prevent waterborne microbial disease.  The presence or absence of total coliform organisms provides a general indication of whether the sample is contaminated with pathogenic organisms.  The presence of fecal coliforms or E. coli confirms the likely presence of pathogenic organisms.

Total coliforms as an indicator have several limitations.  They do not predict well the presence of pathogenic protozoan cysts/oocysts and some viruses, because total coliforms are less resistant to disinfection than these other organisms.  In addition, coliforms may proliferate in the biofilms of water distribution systems under certain circumstances, confounding their use as an indicator of external contamination.  Total coliforms are also often not of fecal origin.

Fecal coliforms are a subset of the total coliform group, with E. coli being the major subset of the fecal coliform group.   They are distinguished in the laboratory by their ability to grow at elevated temperatures (44.5ºC) and by the ability of E. coli to produce the enzyme glucuronidase, which hydrolyzes 4-methyl-umbelliferyl-(-D-glucuronide (MUG).  Both fecal coliforms and E. coli are better indicators for the presence of recent fecal contamination than are total coliforms.  Nevertheless, they do not distinguish between human and animal contamination.  Also, fecal coliform and E. coli densities are typically much lower than those for total coliforms; therefore they are not useful as an indicator for treatment effectiveness and distribution system contamination.  E. coli is a more specific indicator of fecal contamination than is the fecal coliform group.

The TCR establishes a maximum contaminant level goal (MCLG) for total coliform bacteria (including fecal coliform and E. coli) of zero and a maximum contaminant level (MCL) based on the presence or absence of total coliforms.  For water systems analyzing at least 40 samples per month, no more than 5.0 percent of the monthly samples may be positive for total coliforms.  For systems analyzing fewer than 40 samples per month, no more than one sample per month may be positive for total coliforms.

In addition, either of the following two situations constitutes an acute tier 1 violation that triggers immediate public notification via broadcast media:

· a routine sample tests positive for total coliforms and for fecal coliforms or E. coli, and any repeat sample tests positive for total coliforms

· a routine sample tests positive for total coliforms and negative for fecal coliforms or E. coli, and any repeat sample is positive for fecal coliforms or E. coli

All public water systems must sample according to a written site‑specific plan, which is subject to state review and revision according to a process to be established by the state to ensure the plan's adequacy. Routine monitoring is required based on population served.
3.1.1.1  Compliance Issues.  All public water systems were expected to meet the new MCL and monitoring requirements as of Dec. 31, 1990.  Systems report all monitoring results to the state to document compliance with the MCL.  Periodic sanitary surveys are required for all water systems that collect fewer than five samples per month.

Some water utilities that experience persistent coliform occurrences may find relief in the TCR variance provisions.  But public notification is required during the time the system is out of compliance.  For utilities experiencing persistent occurrences that do not qualify for a variance, public notification is required until compliance is achieved.

A violation of the TCR caused by distribution system disturbances during changes in disinfection practice may or may not indicate a public health threat.  Such violations undermine the usefulness of the TCR for signaling microbial contamination or breakdown of treatment of a true public health nature.

Compliance with the TCR is central to a small water system providing safe drinking water.  Yet, reported violations of this rule are typically the highest of any other rule.   UESPA is currently considering whether changes to the TCR are needed.  For many rural water systems and Alaska Native Tribe water systems, simply conducting routine TCR sampling can be difficult.

USEPA is currently reviewing comments from stakeholders as to whether this rule should be revised as part of the six-year review process under the SDWA.

3.1.2  Surface Water Treatment Rule (SWTR)

3.1.2.1  Background.  The SWTR was set by USEPA in 1989 in conjunction with the TCR.  It sets a treatment technique requirement to protect customers from Giardia lamblia, viruses, and other pathogenic microbes.  Water systems using surface water or ground water under direct influence (GWUDI) of surface water are required to achieve 99.9 percent (3-log) removal of Giardia, and 99.99 percent removal (4-log) of viruses.  These removals are achieved using a combination of filtration treatment and disinfection.

Systems with high-quality source water may avoid filtration by meeting specified avoidance criteria that include watershed protection, disinfection, and CT requirements.  CT is the product of the disinfectant concentration (C, mg/L) multiplied by the disinfectant contact time (T).

3.1.2.2  Compliance Issues.  Small systems using surface or GWUDI are required to be in compliance with the SWTR since July 1993.  The type of filtration in place for compliance with the SWTR will be the most important factor determining the impact of the future Long Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR).  Small systems that selected a less expensive form of filtration (such as bag filters) to meet the SWTR, will likely need to replace these systems to meet the more stringent treatment requirements expected under the LT1ESWTR.

3.1.3  Filter Backwash Recycle Rule (FBRR)

3.1.3.1  Background.  USEPA was required to regulate recycling of filter backwash water within the treatment process of a public water system by Aug. 6, 2000.  This rule was under development for several years.  It was proposed April 10, 2000 (USEPA, 2000i) and finalized June 8, 2001 (USEPA, 2001a).  The final rule applies to all public water systems that:

· Use surface water or ground water under the direct influence of surface

water (GWUDI);

· Utilize direct or conventional filtration processes; and

· Recycle spent filter backwash water, sludge thickener supernatant, or liquids from dewatering processes.

The FBRR requires that recycled filter backwash water, sludge thickener supernatant, and liquids from dewatering processes be returned to a location such that all processes of a system's conventional or direct filtration including coagulation, flocculation, sedimentation (conventional filtration only) and filtration, are employed. Systems may apply to the State for approval to recycle at an alternate location. 

The FBRR also requires systems to notify the State in writing that they practice recycle. When notifying the State, systems must provide the following information:

· A plant schematic showing the origin of all recycle flows, the hydraulic conveyance used to transport them, and the location where they are recycled back into the plant; and 

· Typical recycle flow (gpm), highest observed plant flow experienced in the previous year (gpm), design flow for the treatment plant (gpm), and the State-approved operating capacity for the plant where the State has made such determinations. 

Water systems must collect and maintain the following information for review by the State, which may, after evaluating the information, require a system to modify their recycle location or recycle practices:

· Copy of the recycle notification and information submitted to the State; 

· List of all recycle flows and the frequency with which they are returned; 

· Average and maximum backwash flow rate through the filters and the average and maximum duration of the filter backwash process in minutes; 

· Typical filter run length and a written summary of how filter run length is determined (headloss, turbidity, time etc.); 

· The type of treatment provided for the recycle flow; and 

· Data on the physical dimensions of the equalization and/or treatment units, typical and maximum hydraulic loading rates, type of treatment chemicals used and average dose and frequency of use, and frequency at which solids are removed where such units are used. 

3.1.3.2  Compliance Issues.  Systems submit recycle notification to the State with the appropriate information no later than December 8, 2003.  Systems must comply with the recycle return location requirements of the FBRR by June 8, 2004.  If a system requires capital improvements to modify the location of their recycle return, they must complete all improvements no later than June 8, 2006.

USEPA estimates that 4,643 systems of all sizes (conventional or direct filtration and recycle) will be affected by the FBRR.  Of these, 3,490 systems serve populations of less than 10,000.   Of the total 4,643 systems, only 466 are expected to change the recycle location (of the 466, 349 are systems serving fewer than 10,000).

3.2  Existing Rules Targeting Chemical Risks

Existing rules that are intended to control chemical risks (right side of Figure 2) include:

· NIPDWRs

· Fluoride Rule

· Volatile Organic Chemicals (Phase 1) (VOCs)

· Lead and Copper Rule (LCR)

· Synthetic Organic Chemicals and Inorganic Chemicals (Phase II) (SOCs & IOCs) 

· SOCs & IOCs (Phase V)

· Stage 1 Disinfectants/Disinfection Byproducts Rule (D/DBPR)

· Radionuclides

· CCR Rule

· Public Notification (PN) Rule

· Unregulated Contaminant Monitoring Rule (UCMR)

All of the above listed existing rules apply to small systems.  The Consumer Confidence Report (CCR) and Public Notification (PN) rules set requirements for informing and reporting to consumers.   These two rules, although still administratively challenging for small water systems to implement in and of themselves, will not be discussed further here.

3.2.1  Inorganic Contaminants

3.2.1.1  Background.  MCLGs and MCLs for inorganic contaminants are summarized in Table A-2.  They were established in a series of rulemakings beginning with the NIPDWRs (1979), the fluoride rule (1986), Phase II SOCs and IOCs rule (1991), and the Phase V SOCs & IOCs rule (1993).  Regulations for inorganic contaminants that are byproducts of disinfection (chlorite and bromate) are discussed below.

3.2.1.2  Compliance Issues.  In general, the presence of inorganic contaminants in a small system water supply is site specific.  There appears to be no widespread noncompliance with current MCLs for fluoride and IOCs.  The lead and copper rules have been in effect for several years and compliance issues for the most part have been addressed.  However, changes in water quality caused by addition of a disinfectant to meet the ground water rule, or changes made to comply with the Stage 1 D/DBP rule, might create difficulties complying with the copper action level.  Small systems in certain areas (e.g., Nebraska) have had difficulty meeting the copper action level, and compliance might be further exacerbated as new regulations become effective.   Note that arsenic and radionuclides are discussed below.

3.2.2  Organic Contaminants
3.2.2.1  Background.   MCLGs and MCLs for organic contaminants are summarized in Table A-2.  They were established in a series of rulemakings beginning with the NIPDWRs (1979), Phase II SOCs and IOCs rule (1991), and the Phase V SOCs & IOCs rule (1993).  Regulations for organic contaminants that are by products of disinfection are discussed below.

3.2.2.2  Compliance Issues.  In general, the presence of inorganic contaminants in a small system water supply is site specific.  There appears to be no widespread noncompliance with current MCLs for SOCs.  Note that organic disinfection byproducts are discussed below.

3.2.3  Stage 1 Disinfectants/Disinfection Byproducts Rule (D/DBPR)

3.2.3.1  Background.  The purpose of the Stage 1 Disinfectants and Disinfection Byproducts Rule (D/DBPR) is to minimize customer exposure to DBPs and disinfectants in drinking water (USEPA 1998b).  The rule applies to all CWSs and NTNCWSs that treat their water with a chemical disinfectant for either primary or residual treatment.  In addition, certain requirements apply to TNCWSs that use chlorine dioxide.  The Stage 1 D/DBPR sets specific monitoring and compliance requirements based on water system size, source water, and treatment. 

Key components and compliance dates affecting small systems for the Stage 1 D/DBPR are as follows (USEPA 1998b):

· Small systems must meet new MCLs for Total Trihalomethanes (TTHMs) and Haloacetic Acids (HAA5).  The MCL for TTHMs and HAA5 is 0.080 mg/L and 0.060 mg/L, respectively.  Small systems must meet these limits by January 1, 2004.

· Small systems must meet new maximum residual disinfectant levels (MRDLs) based on their disinfection practice.  The MRDL for chlorine is 4.0 mg/L (as free chlorine).  The MRDL for chloramine is 4.0 mg/L (as total chlorine).  The MRDL for chlorine dioxide is 0.8 mg/L (as ClO2).  Small systems must meet these limits by January 1, 2004.

· Small systems using chlorine dioxide must also meet the MCL for chlorite of 1.0 mg/L by January 1, 2004.

· Small systems using ozone must meet the MCL for bromate of 0.010 mg/L by January 1, 2004.

· Small systems using surface water or GWUDI and conventional filtration treatment must meet precursor removal requirements based on total organic carbon (TOC) removal.  These systems must practice enhanced coagulation, unless certain criteria are met that would exclude them from this requirement.  Compliance with enhanced coagulation requirements is required by January 1, 2004.

· Each water system prepares a monitoring plan.  This plan is to be made available for inspection by the State Primacy Agency and the public no later than February 1, 2004.  Monitoring plans must include:

· a schematic diagram of the water system showing the sampling points to be used,

· a specific schedule that will be followed for all required samples,

· an indication of the laboratory to be used and how samples will be delivered for analysis, or if on-site analysis is to be used, who will perform the testing,

· the procedure to be used for calculating compliance with MCLs and MRDLs,

· if receiving water as a consecutive system, or supplying water to a consecutive system, how the entire distribution system will represented in the monitoring plan.
· All surface water and GWUDI systems serving more than 3,300 people submit a copy of their monitoring plan to their State Primacy Agency no later than the date of the first compliance report.  Primacy Agencies may require other systems to submit the plan to the State.  After review, Primacy Agencies may require changes in any plan elements.
All systems conduct routine compliance monitoring in the distribution system to document compliance with MCLs and MRDLs.   Sampling requirements are based on source water, system size, and the treatment provided.  In some cases, systems may qualify for reduced monitoring.  The State Primacy Agency may return a system to routine monitoring at the State’s discretion.  Systems take all samples during normal operating conditions.

Each system will perform calculations using the result of monitoring data to determine whether the system is in compliance.  All samples taken and analyzed under the provisions of the water system’s monitoring plan are included in determining compliance, even if that number is greater than the minimum required.  Failure to monitor in accordance with the water system monitoring plan is a monitoring violation.
3.2.3.2  Compliance Issues.  Prior to the Stage 1 D/DBPR, existing standards for TTHMs did not apply to small systems.  The Stage 1 D/DBPR applies the MCLs for TTHMs, HAA5, bromate, and chlorite to small systems.  Most small systems have not sampled for these contaminants.  Most small systems are served by ground water, and noncompliance with the new MCLs is expected to be low.  However, the extent of noncompliance will not be known until systems actually begin sampling.

Modification of treatment practices to comply with the Stage 1 D/DBPR may cause violations of the TCR.  These problems may arise from changes to the chemistry and biology of the distribution system.

Substrate available for biological regrowth in the distribution system may increase when the primary disinfectant is changed to ozone.  Ozonation can increase organic matter, which can be biodegraded and can promote bacterial growth/regrowth in the distribution system (Langlais, 1991).  Bacterial growth can occur when cellular metabolism in biofilms or suspended bacteria is increased due to the additional nutrients available from Assimilable Organic Carbon (AOC).  AOC is a byproduct of ozonation in water containing natural organic matter.
Changing disinfectants to chloramines for secondary disinfection is one treatment strategy available for complying with DBP limits.  A major disadvantage of using chloramines as a disinfectant is that, with the presence of ammonia, a potential exists for biological nitrification.   Nitrification in chloraminated drinking waters is usually partially due to excess ammonia present in the distribution system (Skadsen, 1993).  Excess ammonia encourages the growth of nitrifying bacteria, which convert ammonia to nitrates.  An intermediate step in this conversion results in a small amount of nitrite being formed.  A chlorine demand of 5.0 mg/L is exerted by 1.0 mg/L of nitrite (Cowman and Singer, 1994).  Hence, nitrites rapidly reduce free chlorine, accelerate decomposition of chloramines, and can interfere with the measurement of free chlorine (Langlais, 1991).  If nitrification episodes continue, very low (or zero) total chlorine residual concentration levels may occur.  Loss of chlorine residual allows an increase in HPC bacteria and may increase total coliforms resulting in a positive sample (Cowman and Singer, 1994).

To prevent coliform occurrence, “high” levels of nitrites, loss of chloramine residual, elevated levels of HPC, and associated taste and odor problems, good chloramines management is required, including control of corrosion and the elimination of stagnant areas in the distribution system (Kirmeyer, 1995).  Also, controlling biofilms must also be done carefully.  When certain control practices are implemented, destruction of biofilms may result in coliforms being released (Wilczak, 1996).
USEPA’s guidance manual for simultaneous compliance reviews strategies for how to change disinfection practice and maintain compliance with existing regulations (USEPA 1999d).  Compliance strategies when changing disinfectants and/or implementing enhanced coagulation are reviewed in relationship to the TCR and LCR.

3.2.4  Radionuclides Rule

3.2.4.1  Background.  USEPA finalized the radionuclides rule Dec. 7, 2000 (USEPA 2000b).  The rule consists of MCLGs, MCLs, and monitoring, reporting, and public notification requirements for radionuclides.

The rule is only applicable to community water systems.  It includes new requirements for uranium and revisions to the existing monitoring requirements for combined radium-226 and radium-228, gross alpha particle radioactivity, and beta particle and photon radioactivity.

The current MCL for combined radium-226/-228 and the current MCL for gross alpha particle radioactivity were retained.  The current MCL for beta particle and photon radioactivity was retained, “but will be further reviewed in the near future.”  USEPA will be evaluating risk management issues associated with the beta particle and photon radioactivity MCL and may revise the MCL under the SDWA provision requiring review and revision of standards as needed at least every 6 years.

Key regulations deadlines are as follows:

· June 2000—Data  Collected between June 2000 and Dec. 8, 2003 may be eligible for use as grand fathered data (at State discretion) to satisfy the initial monitoring requirements for gross alpha, radium-226/228, and uranium
· Dec. 7, 2003—Systems  must begin initial monitoring under their State specified monitoring plan unless the State permits grandfathering of data collected between June 2000 and Dec. 8, 2003.
· Dec. 31, 2007—All  water systems must have completed initial monitoring.
3.2.4.2  Compliance Issues.   Although all CWSs are covered by this rule, not all systems will be impacted because some radionuclides are already regulated.  Also, the agency has made generous allowances for reduced monitoring and grand fathering of data.  USEPA’s estimate of new monitoring, reporting, record keeping, and administrative costs for all of the radionuclides is ~$5 million annually.

USEPA anticipates that only two provisions of this rule have a quantifiable impact:

· Eliminating combined radium monitoring is expected to impact 295 systems
 (420,000 persons) at an annual compliance cost of $25 million (estimate range $16 million to $35 million).

· The new uranium MCL of 30 ug/L is expected to affect 500 systems (620,000 persons) at annual compliance cost of $51 million (estimate range $9 million to $92 million).

3.3  Unregulated Contaminant Monitoring Rule (UCMR)

3.3.1  Background.  The 1996 SDWA amendments required USEPA to establish criteria for a program to monitor unregulated contaminants in drinking water and to publish a list of the contaminants to be monitored.  A randomly selected sample of 800 CWSs and NTNCWSs that serve 10,000 or fewer persons (small systems) will monitor their water for these contaminants.  USEPA will pay the costs of shipping the samples and analyzing them in a laboratory.  The purpose of this monitoring is to collect data to support USEPA’s decisions regarding whether or not to regulate contaminants such as those on the Drinking Water Contaminant Candidate List to protect public health.

Revisions to the Unregulated Contaminant Monitoring Regulations (UCMR) were published on September 17, 1999 (USEPA 1999b), and supplemented on March 2, 2000 (USEPA 2000j) and January 11, 2001 (USEPA 2001d).  The contaminants on the UCMR (1999) list are divided into three lists based on the availability of analytical methods to detect their presence in drinking water and the type of monitoring to be conducted: List 1, Assessment Monitoring, consists of 12 chemical contaminants for which standard analytical methods are available; List 2, Screening Survey, consists of 16 contaminants for which there are new analytical methods that will be used; and List 3, Pre-Screen Testing, consists of 9 contaminants for which analytical methods are being researched.

List 1  Contaminants.  A randomly selected sample of 800 small water systems will conduct Assessment Monitoring, to establish a statistically valid data set.  These systems are part of their State’s Monitoring Plan.  Selected systems should have been notified by their State drinking water agency or USEPA.  USEPA will also select 30 of the 800 systems to be “Index Systems.”  These systems must monitor every year during the 5-year UCMR listing cycle.  They also must report on their operating conditions, such as water source and pumping rates.  Small system monitoring will be paid for by USEPA,

including provisions for sampling equipment, and sample shipping, testing, and analysis.

· 2,4-dinitrotoluene [Used in the production of isocyanate, dyes, and explosives]

· 2,6-dinitrotoluene [Used as a mixture with 2,4-dinitrotoluene (similar uses)]

· Acetochlor [Herbicide used with cabbage, citrus, coffee, and corn crops]

· DCPA mono acid, and DCPA di acid [Degradation products of DCPA; an herbicide used on grasses and weeds with fruit and vegetable crops; the two DCPA degradates are measured and reported as a single analyte]

· 4,4'-DDE [Degradation product of DDT; a general insecticide]

· EPTC [Herbicide used on annual grasses and weeds, with potatoes and corn]

· Molinate [Selective herbicide used with rice; controls watergrass]

· MTBE [Octane enhancer in unleaded gasoline]

· Nitrobenzene [Used in the production of aniline, which is used to make dyes, herbicides, and drugs]

· Perchlorate [Oxygen additive in solid fuel propellant for rockets, missiles, and fireworks]

· Terbacil [Herbicide used with sugarcane, alfalfa, and some fruit, etc.]

The effective implementation date of the Assessment Monitoring requirement is January 1, 2001. Small system Assessment Monitoring must occur during 1 year of the 3-year period from January 1, 2001 to December 31, 2003, as specified in the State’s Monitoring Plan.  Monitoring will be conducted at about one-third of the selected small systems

each year.  

The State or USEPA will specify the year and months in which each selected small system must conduct Assessment Monitoring.  At least one sample must be taken between May 1 and July 31, when the water system is vulnerable to contamination, or during another period of greatest vulnerability, as specified by the State or USEPA. Small systems that use surface water or ground water under the influence of surface water as sources must sample four times per year (once every 3 months).  Samples will be taken from ground water systems twice during the one-year of Assessment Monitoring:

once during the period of greatest vulnerability, and 5 to 7 months before or after the vulnerable period sampling.

List 2 Contaminants.  Screening Surveys for List 2 contaminants will be conducted by a randomly selected subset of the 800 small systems that conduct Assessment Monitoring for List 1 contaminants.  Two screening surveys will be conducted.  For each of the two Screening Surveys, 180 small systems (selected from the 800 systems conducting Assessment Monitoring) will be required to conduct sampling.  Systems selected to participate in one of the Screening Surveys should have been notified by their State drinking water agency or USEPA.

List 2 contaminants include:

· 1,2-diphenylhydrazine [Used in the production of benzidine and anti-inflammatory drugs]

· 2-methylphenol [Released in automobile and diesel exhaust, coal tar and petroleum refining, and wood pulping]

· 2,4-dichlorophenol [Chemical intermediate in herbicide production]

· 2,4-dinitrophenol [Released from mines, metal, petroleum, and dye plants]

· 2,4,6-trichlorophenol [By-product of fossil fuel burning, used as bactericide and wood/glue preservative]

· Diazinon [Insecticide used with rice, fruit, vineyards, and corn crops]

· Disulfoton [Insecticide used with cereal, cotton, tobacco, and potato crops]

· Diuron [Herbicide used on grasses in orchards and wheat crops]

· Fonofos [Soil insecticide used on worms and centipedes]

· Linuron [Herbicide used with corn, soybean, cotton, and wheat crops]

· Nitrobenzene [Used in the production of aniline, which is used to make dyes, herbicides, and drugs]

· Prometon [Herbicide used on annual and perennial weeds and grasses]

· Terbufos [Insecticide used with corn, sugar beet, and grain sorghum crops]

· Aeromonas [Present in all freshwater and brackish water]

To minimize small system burden, USEPA and the States have scheduled sample collection for Screening Surveys and Assessment Monitoring to coincide.  The first Screening Survey, for 13 chemical contaminants, will be conducted in 2001 for

small systems.  Systems that use surface water as their drinking water source will collect samples for four consecutive quarters, and systems that rely on ground water will collect samples two times, six months apart.  Systems will be notified by their State or USEPA regarding a specific monitoring schedule.

Samples for the first Screening Survey (chemical contaminants to be collected in 2001) must be taken at the entry point(s) to the distribution system.  Note that source water samples are not permitted.

A second Screening Survey for the List 2 microbiological contaminant, Aeromonas, will be performed in 2003 by a different set of 180 small systems.  Aeromonas samples will be taken once each quarter, with additional samples taken each month during the warmest quarter of the year (i.e., six times during the year).  Again, selected small systems will be notified of their specific schedule by the State or USEPA.

Samples for Aeromonas (to be collected in 2003) are to be taken at the three locations in the distribution system that represent: a midpoint location in the distribution system with typical disinfectant residual levels, a point located furthest from the entry point to the distribution system, and a location in the distribution system with the lowest disinfectant residual.  USEPA will provide further guidance on Aeromonas sampling before systems begin collecting samples for it in 2003.  Many States have agreed to collect the UCMR samples for small systems.  Where States have not agreed to do this, the owner

or operator of the system must collect the samples with USEPA-supplied equipment, and send them to an USEPA-specified laboratory.  The State or USEPA will inform the system as to who will collect the samples, and USEPA will pay for shipping, testing, and

reporting the analytical results of the samples.

3.3.2 Compliance Issues.  Relatively few small systems will be affected by the UCMR.  Those affected systems will be expected to take samples and ship them to the USEPA-designated laboratory.

Data from the UCMR will be used by USEPA to decide whether regulation is needed for any of the UCMR contaminants.  UCMR contaminants found to occur in small systems contaminant may be regulated by USEPA in the future, and such regulations would impact small systems accordingly.
4.  FUTURE REGULATIONS AFFECTING SMALL SYSTEMS
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Future Rules

USEPA’s Office of Ground Water and Drinking Water (OGWDW) is currently in the process of developing new regulations as required by the SDWA.  They are listed in Figure 3 according to the targeted risk reduction.

The anticipated compliance date for each anticipated rule is listed in Table B-2.  These dates will change should promulgation dates be delayed.

4.1.1  Future Rules Targeting Microbial Risks

Future rules mandated by the 1996 SDWA amendments that are intended to control microbial risks (left side of Figure 2) include:

· Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR)

· Long-Term 2 ESWTR

· Ground Water Rule (GWR)

4.1.1  Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR)
4.1.1.1  Background.  The key objective of the LT1ESWTR is to ensure public health protection against Cryptosporidium by applying requirements similar to the IESWTR (for large systems) to small systems.  Key provisions of the proposed LT1ESWTR under consideration are as follows (USEPA 2000i):

· Cryptosporidium removal.  Small public water systems using surface water or GWUDI would be required to achieve a 2-log (99%) removal of Cryptosporidium.  This removal would be achieved by meeting the combined filtered water turbidity limit.

· Combined filtered water turbidity.  The IESWTR combined filtered water turbidity limit would be applied to small systems.  Combined filtered water must be less than or equal to 0.3 NTU 95 percent of the time, and at no time exceed 1 NTU.

· Individual turbidity monitoring.  The final LT1ESWTR will include provisions requiring individual filter turbidity monitoring.  The proposed LT1ESWTR discusses several options being considered for individual turbidity monitoring requirements.  The principle is that by requiring turbidity monitoring at individual filters, and setting turbidity action levels for individual filters, a high filter performance can be assured.  

· Disinfection Profiling/Benchmarking.  The final LT1ESWTR will include provisions requiring disinfection profiling and benchmarking.  The proposed LT1ESWTR discusses several options being considered for disinfection profiling and benchmarking.  The basic concept is that certain systems (those closest to exceeding DBP MCLs) would be required to determine their current level of disinfection by developing a profile of their disinfection practice.  Based on this profile, and benchmark level (minimum disinfection level) would be determined.  Should the small system desire in the future to change their disinfection practice, they would have to document to the state that the new disinfection system will achieve an equal or greater disinfection level than their benchmark.

4.1.1.2  Compliance Issues.  LT1ESWTR is a small surface water system rule.  But the vast majority of small water systems are served by ground water only.  Hence, LT1ESWTR will not apply to them.  However, the LT1ESWTR is a complicated rule, and will introduce a higher level of complexity of operation for small surface water systems.  

The anticipated impacts of LT1ESWTR estimated by USEPA are summarized in Table B-3.  Only about 21 percent of the small systems subjected to the LT1ESWTR (1303 systems) are expected to need to make treatment changes to meet the new combined filter turbidity limits.  The largest impacts of this rule are expected to be the requirements to perform individual filter turbidity monitoring (3166 systems, or 51 percent) and  disinfection benchmarking (4,903 systems, or 79 percent).
4.1.2  Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR)
The LT2ESWTR was developed in conjunction with the Stage 2 DBPR and will be implemented concurrently.  Therefore, it is discussed below under the Stage 2 DBPR.

4.1.3  Ground Water Rule (GWR)
4.1.3.1  Background.  During 1997-8, USEPA conducted a series of stakeholder meetings to discuss provisions of the ground water rule, proposed May 10, 2000 (USEPA, 2000g).  A final rule is expected by the end of 2001, but is not required by the SDWA until the promulgation date of the Stage 2 DBPR.

The GWR proposes a targeted risk-based regulatory strategy for all ground water systems.  The proposed strategy addresses risks through a multiple-barrier approach that relies on five major components:  periodic sanitary surveys of ground water systems requiring evaluation of eight elements and identification of significant deficiencies; hydrogeologic assessments to identify wells sensitive to fecal contamination; source water monitoring for systems drawing from sensitive wells without treatment or with other indications of risk; correction of significant deficiencies and fecal contamination; and compliance monitoring to insure disinfection treatment is reliably operated where it is used.  Correction of significant deficiencies could be accomplished by eliminating the source of contamination, correcting the significant deficiency, providing an alternative source water, or providing a treatment that achieves at least 99.99 percent (4-log) inactivation or removal of viruses.

The basic approach proposed by USEPA is as follows:

· Sanitary Survey.  The State will be required to conduct a sanitary survey for all public water systems using ground water at least every 3 years for CWSs and every 5 years for NCWSs.  USEPA is considering allowing systems that provide 4-log virus inactivation or removal to conduct the sanitary survey less frequently.
· Hydrogeological Sensitivity Assessment.  All non-disinfecting systems would be required to conduct a hydrogeological sensitivity assessment to determine whether their wells are sensitive to fecal contamination.  Wells drawing from Karst, fractured bedrock or gravel, hydrogeologic setting would be considered sensitive to fecal contamination unless a hydrogeological barrier protects the well.  States may add additional criteria.
· Routine Source Water Monitoring.  Systems not disinfecting and drawing from a sensitive aquifer would monitor monthly for fecal indicators.  If any sample contains a fecal indicator, the system would be required to notify the State immediately and address the contamination within 90 days.  States choose which microorganisms to use as fecal indicators.  If after a 12 month period of monitoring a system detects no fecal indicator-positive samples, the State could reduce source water monitoring to quarterly.  The state may waive source water monitoring all together if fecal contamination of the wells is highly unlikely.
· Disinfection Performance.  Systems that choose to provide disinfection would be required to provide 4-log virus inactivation or removal.  Systems serving 3,300 or more people would monitor disinfection continuously.  Systems serving less than 3,300 per day must monitor disinfection by taking daily grab samples.
4.1.3.2  Compliance Issues.  The principle compliance issue associated with this rule is the shear impact in terms of the large number of systems using ground water.   The number of community ground water systems in the United States is summarized in Table B-4.  Nationally, there are about 157,000 public water systems that use only ground water.  Slightly more than 13,000 additional systems use surface water.

According to USEPA’s proposed ground water rule, 96.6% of the 42,413 CWSs and virtually all of the NCWSs that use ground water serve fewer than 10,000 persons.  Collectively, 99% of  public water systems serve fewer than 10,000 people.  About 97% of the systems (152,555) serve 3,300 persons or fewer.

Ground water systems are located in all 50 states, many tribal lands, and most United States Territories.  The number of ground water systems varies substantially by State.  The largest numbers of ground water systems are in the States of Wisconsin, Michigan, Pennsylvania, New York, and Minnesota.  Each of these five states has over 8,000 ground water systems.  Hawaii (126), Kentucky (287), Rhode Island (430), and the US Territories (<254) have the fewest.

Many small ground water systems do not have treatment.   The estimated proportions of ground water systems with water treatment technologies already in place are summarized in Table B-5.  Note that on a national basis, very few ground water systems have treatment beyond simple disinfection.  A substantial number of systems have no treatment at all.  In addition, most ground water systems have more than 1 well.  If treatment is required, then distribution system modifications would be needed to direct all wells to a central treatment location, or treatment will be required at more than 1 location.    Hence, any rule that would require these systems to install treatment will have a large financial impact for the customers of that water system.

Technical details as to what will be required for the hydrogeological sensitivity assessment under the GWR remain undetermined.  Minimally, a system that currently does not disinfect would have to conduct a hydrogeological sensitivity assessment, and monitor for fecal indicators.  Hence, a nondisinfecting system, to avoid installing disinfection or other treatment, will incur the cost of the hydrogeological sensitivity assessment and monitoring, which may represent a substantial cost to the customers of these small systems.

4.2  Future Rules Targeting Chemical Risks

Future rules mandated by the 1996 SDWA amendments that are intended to control chemical risks (right side of Figure 2) include:

· Arsenic

· Radon

· Stage 2 Disinfection Byproducts (DBPs)

· NPDWR Revisions

· Drinking Water Candidate Contaminant List (DWCCL)

4.2.1  Arsenic

4.2.1.1  Background.  An NPDWR for arsenic was proposed June 22, 2000 (USEPA, 2000f) and a NODA issued Oct. 20, 2000 (USEPA, 2000c).  The final rule was issued January 22, 2001 (USEPA 2001c).  It sets an MCL for arsenic at 10 ug/L.

The effective date of the rule has been delayed until February 22, 2002 (USEPA, 2001b) to allow for further review.  During this nine-month extension the National Academy of Sciences (NAS) will update its 1999 report by reviewing the health studies published since publication of that report.  USEPA has asked NAS to look at new studies on health effects that came out after the comment period closed on the originally proposal rule.  

USEPA will be issuing a rule proposal seeking additional public comment on the 3 to 20 ug/L range.  In addition, a subgroup of the National Drinking Water Advisory Council (NDWAC) has been convened to review the economic issues associated with the standard and a committee of the agency’s science advisory board will be reviewing issues associated with the arsenic benefits assessment.  The compliance date of February 2006 is expected to remain unchanged.

4.2.1.2  Compliance Issues.  The arsenic rule has generated much controversy and discussion in recent years.  USEPA and President Bush have pledged to lower the arsenic MCL, however, there is much disagreement as to how low an MCL is justified.  Arsenic is principally a small system issue, especially in the southwestern states.  The numbers of small systems anticipated to be affected are summarized in Table B-5.  The issues associated with treatment technology and national costs are currently the subject of review and discussion by NDWAC arsenic cost committee.

4.2.2  Radon

4.2.2.1  Background.  On November 2nd, 1999, USEPA published the proposed regulation for radon in drinking water (USEPA, 1999a).  A final rule was required by the SDWA to be issued Aug. 2000, but final action has been delayed.  After a lengthy and contentious rulemaking process, a final rule was submitted to OMB for review under the Clinton administration.  USEPA withdrew the rule from OMB for re-review.  Due to this delay, USEPA will likely not finalize the rule until later in 2001.

The proposed MCL for radon is 300 pCi/L.  An Alternative MCL (AMCL) is proposed at 4,000 pCi/L, which would apply instead of the MCL if a state or utility has a multimedia mitigation (MMM) program to lower indoor air radon.  The AMCL is based on the national average outdoor radon level of 0.04 pCi/L.

MMM programs must meet four criteria.  First, the public must be involved in MMM program development.  Second, quantitative goals must be set for existing homes remediated and new homes built radon-resistant.  Third, strategies are identified for achieving goals.  Lastly, results are tracked and reported.

With the new USEPA administrator at the helm, the agency is expected to reconsider the requirements in the proposed radon rule.  Moving the multimedia mitigation component of the rule to USEPA's indoor air office is expected to be considered.  Several California House members sent USEPA a letter expressing this view and urging the agency to set the standard in drinking water at 4,000 pCi/L, the average outdoor air level.

4.2.2.2  Compliance Issues.  USEPA estimates that 40,863 ground water systems are potentially affected by the proposed radon rule, with 96 percent of these systems serving less than 10,000 persons.  Of the 39,420 small systems potentially affected, EPA estimates that 1,761 (4.4 percent) small systems will have to modify treatment (install treatment technology) to comply with the AMCL. The proposed rule recommends that small systems meet the 4,000 pCi/L AMCL and implement a multimedia mitigation (MMM) program if their State does not implement a MMM program.  Small systems may also choose to comply with the MCL rather than implement an MMM program.

4.2.3  Stage 2 Microbial/Disinfection Byproduct (M/DBP) Rules

4.2.3.1  Background.  The Stage 2 rules for disinfection byproducts (DBPs) and the Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) are intended to address complex risk trade-offs between disinfection byproducts and microbials.  A phased M/DBP strategy agreed to by stakeholders during a 1992-93 negotiated rulemaking was affirmed by Congress as part of the 1996 SDWA Amendments.  USEPA issued the final Stage 1 DBPR and IESWTR (both discussed previously) in December 1998.  These two rules built upon stakeholder agreements reached in 1993 but also reflected a more recent 1997 Agreement in Principle signed by stakeholders who participated in an intensive M/DBP Federal Advisory Committee Act (FACA) negotiation process from March to July 1997.

As part of the 1996 amendments to the SDWA, Congress established deadlines for the M/DBP rules, beginning with a November 1998 deadline for promulgation of both the IESWTR and the Stage 1 DBPR.  Related statutory deadlines for the Stage 2 M-DBP process requires USEPA to promulgate a Stage 2 DBPR by May 2002.  The Agency plans to promulgate the LT2ESWTR by May 2002, as well. 

As agreed to during Stage 1, USEPA convened a Stage 2 M/DBP Advisory Committee made up of organizational members (parties) named by USEPA, including NRWA.  The Advisory Committee developed recommendations for the Stage 2 DBPR and LT2ESWTR to be proposed in 2001.  This Committee met from March 1999 through September 2000, with the initial objective to reach consensus.  An agreement in principal was prepared separated into Part A and Part B (USEPA 2000a).  The recommendations in each part stand alone and are independent of one another.  NRWA agreed to the provisions of Part A, but did not agree to Part B.

Compliance Schedule.  Once the Stage 2 M/DBP rules have been promulgated, systems will conduct Cryptosporidium and Initial Distribution System Evaluation (IDSE) monitoring and submit the results to their Primacy Agency.  Small systems must submit a report recommending new DBP compliance monitoring locations and supporting data with the results of their IDSE, including any monitoring, and Cryptosporidium monitoring 4 years and 5 years after rule promulgation respectively.

Small systems comply with the Stage 2 DBPR MCL for TTHMs/HAA5 in two phases:
· Phase 1:  3 years after rule promulgation (with an additional 2 year extension available for systems requiring capital improvements), all systems must comply with 80/60 running annual average (RAA) and 120/100 locational running annual average (LRAA) based on Stage 1 monitoring sites.  
· Phase 2:  Systems must comply with 80/60 LRAA based on new sampling sites identified under the IDSE.  Small systems required to do Cryptosporidium monitoring, compliance with the 80/60 LRAA will begin 8.5 years after rule promulgation (with an additional 2 year extension available for systems requiring capital improvements).  For all other small systems, compliance with the 80/60 LRAA will begin 7.5 years after rule promulgation (with an additional 2 year extension available for systems requiring capital improvements).

FACA Agreement Part A;  Disinfection Byproducts.  All FACA participants agreed to the provisions of Part A of the Stage 2 Agreement in Principle.  The requirements in the Stage 2 DBPR will apply to all community water systems and non-transient non-community water systems that add a disinfectant other than UV or deliver water that has been disinfected.

Initial Distribution System Evaluation (IDSE).   IDSEs are studies conducted by Community Water Systems and are intended to select new compliance monitoring sites that more accurately reflect sites representing high TTHM and HAA5 levels.  The studies will be based either on system specific monitoring or other system specific data that provides equivalent or better information on site selection.  Systems will recommend new or revised monitoring sites to their Primacy Agency based on their IDSE study. IDSE results will not be used for compliance purposes.

Systems conducting IDSE monitoring monitor for one year under a schedule determined by source water type (e.g., surface water vs. ground water) and system size.  As a part of the monitoring schedule, all systems conducting IDSE monitoring must monitor during the peak historical month for DBP levels or water temperature.  All IDSE samples will be paired (i.e., TTHM and HAA5 sample at each site).

· Surface Water Systems < 10,000:

· 500 – 9,999:  Systems monitor quarterly on a regular schedule of approximately every 90 days for one year at 2 distribution system sites per plant (at sites that are in addition to the Stage 1 D/DBPR compliance monitoring sites).

· under 500:  Systems monitor semi-annually on a regular schedule of approximately every 180 days for one year at 2 distribution system sites per plant (at sites that are in addition to the Stage 1 D/DBPR compliance monitoring sites).

i) This monitoring requirement for systems under 500 may be waived if the Primacy Agency determines that the monitoring site approved for Stage 1 DBPR compliance is sufficient to represent both the highest HAA5 and the highest TTHM concentrations. The Primacy Agency must submit criteria for this determination to EPA as part of their Primacy application.

· Ground Water Systems < 10,000: 

· Multiple wells drawing water from a single aquifer may, with Primacy Agency approval, be considered one treatment plant.

i) <10,000:  Systems monitor semi-annually on a regular schedule of approximately every 180 days for one year at 2 distribution system sites per plant (at sites in addition to the Stage 1 D/DBPR compliance monitoring sites)

ii) This monitoring requirement for systems under 500 may be waived if the Primacy Agency determines that the monitoring site approved for Stage 1 D/DBPR compliance is sufficient to represent both the highest HAA5 and the highest TTHM concentrations.  The Primacy Agency must submit criteria for this determination to USEPA as part of their Primacy application.

· System Specific Studies – In lieu of the IDSE monitoring, systems may perform an IDSE study based on other system specific monitoring or system specific data which will provide comparable or superior selection of new monitoring sites that target high DBP levels.  USEPA has agreed to work with stakeholders to develop guidance on criteria for system specific studies.

· Systems that certify to their Primacy Agency that all samples taken in the last 2 years were below 40/30 are not required to conduct the IDSE. 
Long Term Compliance Monitoring (Phase 2).  Systems collect paired samples (TTHM and HAA5) at each compliance monitoring sample site with the possible exception of some systems serving < 500 people.

· Surface Water Systems < 10,000: 

· 500 - 9,999:  Systems monitor quarterly on a regular schedule of approximately every 90 days at the highest TTHM and the highest HAA5 points in the distribution system as identified under the IDSE. The Primacy Agency may determine, based on the results of the IDSE that the site representative of the highest TTHM is at the same location as the site representative of the highest HAA5 and thus may determine that the system only has to monitor at a single site.

· under 500:  Systems monitor annually at the site representing the highest TTHM and the highest HAA5 points in the distribution system as identified under the IDSE.  If the Primacy Agency determines, based on the results of the IDSE, that this site is not representative of both the highest TTHM and HAA5 concentrations, the system should collect unpaired samples at two sites in the distribution system (i.e., TTHM only at one site and HAA5 only at another site).

i) If the Primacy Agency has waived the requirement to conduct the IDSE, systems under 500 will conduct annual sampling at the point of maximum residence time in the distribution system during the month of warmest water temperature. 

ii) Systems under 500 have the option of moving to quarterly compliance sampling consistent with the Stage 1 sampling strategy.

· Ground Water Systems < 10,000: 

· 500 – 9,999:  Systems monitor annually at the highest TTHM and the highest HAA5 points in the distribution system as identified under the IDSE. The Primacy Agency may determine, based on the results of the IDSE that the site representative of the highest TTHM is at the same location as the site representative of the highest HAA5 and thus may determine that the system only has to monitor at a single site.

i) Ground water systems under 10,000 have the option of moving to quarterly compliance sampling consistent with Stage 1 sampling strategy.

· under 500:  Systems monitor annually at the site representing the highest TTHM and the highest HAA5 points in the distribution system as identified under the IDSE.  If the Primacy Agency determines, based on the results of the IDSE, that this site is not representative of both the highest TTHM and HAA5 concentrations, the system should collect unpaired samples at two sites in the distribution system (i.e., TTHM only at one site and HAA5 only at another site).

i) If the Primacy Agency waives the requirement for systems under 500 to conduct the IDSE, they will conduct annual sampling at the point of maximum residence time in the distribution system during the month of warmest water temperature. 

ii) Ground water systems under 500 have the option of moving to quarterly compliance sampling consistent with Stage 1 sampling strategy.
Wholesale and Consecutive Systems.  The Stage 2 FACA considered the issues of consecutive systems and recommended that USEPA propose that all wholesale and consecutive systems must comply with provisions of the Stage 2 DBPR on the same schedule required of the wholesale or consecutive system serving the largest population in the combined distribution system.    The FACA agreed to the following principles:

· Consumers in consecutive systems should be just as well protected as customers of all systems, and

· Monitoring provisions should be tailored to meet the first principle.

The FACA recognized that there may be issues that have not been fully explored or completely analyzed and recommended that USEPA solicit comments.  

Peaks.  Recognizing that significant excursions of DBP levels will sometimes occur, even when systems are in full compliance with the enforceable MCL, public water systems that have significant excursions during peak periods are to refer to USEPA guidance on how to conduct peak excursion evaluations, and how to reduce such peaks.  Such excursions will be reviewed as a part of the sanitary survey process.  USEPA guidance on DBP level excursions will be issued prior to promulgation of the final rule and will be developed in consultation with stakeholders.

Bromate MCL. The Stage 2 M/DBP Advisory Committee has considered the present potential that reducing the bromate MCL to 0.005 mg/L would both increase the concentration of other DBPs in the drinking water and interfere with the efficacy of microbial pathogen inactivation.  Therefore, the Committee recommended for purposes of Stage 2 that the bromate MCL remain at 0.010 mg/L.  This recommendation is based upon current alternative technology utilization and upon current understanding of bromate formation as a result of bromide concentrations.  USEPA committed to review the bromate MCL as part of the 6 year review and determine whether the MCL should remain at 0.010 mg/L or be reduced to 0.005 mg/L or a lower concentration.  As a part of that review, USEPA will consider the increased utilization of alternative technologies and whether the risk/risk concerns reflected in the FACA recommendation remain valid.  The FACA agreed that continuing research on bromate detection, formation, treatment, and health effects is important.

LT2ESWTR.  The LT2ESWTR will apply to all public water systems that use surface water or ground water under the direct influence of surface water.

Some small water systems may need to provide additional protection against Cryptosporidium, and the decision should be made on a system specific basis.  The LT2ESWTR incorporates system specific treatment requirements based on a 'Microbial Framework' approach.  This approach generally involves assignment of systems into different categories (or bins) based on the results of source water Cryptosporidium monitoring.  Additional treatment requirements depend on the bin to which the system is assigned.  Systems will chose technologies to comply with additional treatment requirements from a 'toolbox' of options.
Monitoring for Bin Classification.  Systems will conduct monitoring to determine whether additional treatment is needed.  Based on monitoring results, small systems will determine within which ‘bin’ they fit in Table A-5.  The bin category will determine additional treatment requirements. 

· Systems < 10,000

· Based on the large system monitoring, USEPA will work with stakeholders to evaluate alternative indicators and system characterization scenarios for predicting Cryptosporidium occurrence in small systems.  This evaluation will include new information on surrogates, including E. coli, and will assess whether E. coli concentrations of 10 and 50 per 100 mL are appropriate values to trigger Cryptosporidium monitoring in lakes/reservoirs and flowing streams, respectively.

· In the absence of an alternative indicator specified by the Primacy Agency, based on USEPA guidance, source water E. coli levels trigger Cryptosporidium monitoring as described below:

i) Systems begin one year of biweekly E. coli source water monitoring 2 years after large systems initiate Cryptosporidium monitoring.

ii) Systems conduct Cryptosporidium monitoring if E. coli  concentrations exceed the following levels:

-
annual mean > 10/100 ml for lakes and reservoirs

-
annual mean > 50/100 ml for flowing streams

· Systems that provide 2.5 logs of treatment for Cryptosporidium (equivalent to Bin 4, including inactivation) in addition to conventional treatment are exempt from monitoring for purposes of selecting bin placement.

· E.coli monitoring for small systems will begin two and one half years after rule promulgation and also that Cryptosporidium monitoring be comprised of 24 samples over 1 year.  USEPA will be soliciting comment on any additional approaches to expedite small system compliance.

· USEPA will work with stakeholders to explore the feasibility of developing alternative, lower frequency, Cryptosporidium monitoring criteria for providing a conservative mean estimate.

Action Bins (for conventional treatment plants).  The bins (Table A-5) have been structured considering the total Cryptosporidium oocyst count, uncorrected for recovery, as measured using USEPA Method 1623 and 10 L samples.

Systems have 3 years following initial bin classification to meet the treatment requirements associated with the bin (see Bin Requirements Table below).  The Primacy Agency may grant systems an additional 2-year extension to comply when capital investments are necessary.

Systems currently using ozone, chlorine dioxide, UV, or membranes in addition to conventional treatment may receive credit for those technologies towards bin requirements.

The additional treatment requirements in the bin requirement table are based, in part, on the assumption that conventional treatment plants in compliance with the IESWTR achieve an average of 3 logs removal of Cryptosporidium.  The total Cryptosporidium removal requirements for the action bins with 1 log, 2 log, and 2.5 log additional treatment correspond to total Cryptosporidium removals of 4, 5, and 5.5 log respectively. 

Toolbox.  Meeting the log treatment requirements identified for each “Action Bin” may necessitate one or more actions from an array of management strategies which include watershed control, reducing influent Cryptosporidium concentrations, improved system performance, and additional treatment barriers.

Based on available information, the FACA recommended that LT2ESWTR employ a "toolbox" approach, and that the tools (Table A-6) when properly designed and implemented receive the following log credit (or range of credit).  USEPA must employ the best information available in developing the final rule and will request comment on the proposed log credits assigned in the following table.

USEPA is developing guidance for determining if toolbox options are properly designed and implemented.  Microbial toolbox components and associated potential log credit is shown in Table A-6.

Reassessment and Future Monitoring.  Systems that provide a total of 2.5 logs of treatment (equivalent to Bin 4 including inactivation) for Cryptosporidium in addition to conventional treatment are exempt from reassessment and future monitoring.

Four years after initial bin characterization, USEPA will initiate a stakeholder process to review available methods and the bin characterization structures. USEPA will conduct a stakeholder process to determine the appropriate analytical method, monitoring frequency, monitoring location, etc., for this second round of national assessment monitoring.

Six years after completion of the initial bin characterization, systems will conduct a second round of monitoring, equivalent or superior to the initial round from a statistical perspective, as part of a national reassessment.  In the absence of an improved Cryptosporidium method (specified by the Primacy Agency, based on USEPA guidance or rule and appropriate adjustment factors) site-specific reassessment monitoring will utilize method 1623 and site specific re-binning will occur under the current bin structure and time interval.  If a new monitoring method is used, or the assumptions underlying the current bin structure change, the resulting data will be used for a site specific risk characterization in accordance with a revised bin structure (may require a revised rule) reflecting the changes in the underlying method. 

As part of the three-year sanitary survey process, the Primacy Agency will assess any significant changes in the watershed and source water.  The Primacy Agency will determine with the systems what follow-up action is appropriate.  Actions that may be deemed appropriate include those outlined in the toolbox in this agreement.

Unfiltered Systems.  Unfiltered systems must:

1) Continue to meet filtration avoidance criteria, and

2) Provide 4 log virus inactivation, and

3) Provide 3 log Giardia lamblia inactivation, and

4) Provide 2 log Cryptosporidium inactivation.

Overall inactivation requirements must be met using a minimum of 2 disinfectants.  Ongoing monitoring and any eventual reassignment to risk bins for unfiltered systems will be consistent with requirements for other systems of their size, with the provision that unfiltered systems must demonstrate that their Cryptosporidium occurrence level continues to be less than or equal to 1 in 100 liters (or equivalent, using advanced methods) or provide 3 logs of Cryptosporidium inactivation. 

Uncovered Finished Water Reservoirs.  Systems with uncovered finished water reservoirs must:

· Cover the uncovered finish water reservoir, or

· Treat reservoir discharge to the distribution system to achieve a 4-log virus inactivation, unless Primacy Agency determines that existing risk mitigation is adequate.

· Systems must develop and implement risk mitigation plans.  Risk mitigation plans must address physical access, surface water run-off, animal and bird waste, and on-going water quality assessment. Plans must also account for cultural uses by tribes.

UV Disinfection.  Based on available information, USEPA believes that ultraviolet (UV) disinfection is available and feasible.  However, information is needed in order to clarify how UV disinfection will be used as a tool for compliance with the proposed LT2ESWTR. Issues of particular importance include engineering issues like: hydraulic control, reliability, redundancy, monitoring, placement of sensors, lamp cleaning and replacement, and lamp breakage, as well as confirmation of the information underlying USEPA’s assessment that UV is available and feasible.  The agency has agreed to develop guidance on the use of UV and address issues surrounding its availability for compliance with the LT2ESWTR.

The availability of UV disinfection is a fundamental premise of the Stage 2 FACA Agreement in Principle.  The agency has agreed to conduct a stakeholder meeting during the comment period for the proposed LT2ESWTR to update stakeholders on a range of issues including the status of UV and any outstanding guidance manual issues.  If USEPA identifies substantial new information related to the availability or feasibility of UV, the agency has agreed to publish this information in a NODA.  If EPA determines that this information significantly impacts the basis for provisions in this agreement, the agency has agreed to reconvene the FACA to address feasibility and availability of UV.

FACA Agreement PART B; Other Provisions.  NRWA did not sign Part B of the  Stage 2 FACA Agreement that included distribution systems and microbial water quality criteria.  The agency will be considering whether regulation of distribution systems, including cross connection control, is necessary.

4.2.4  NPDWR Revisions

4.2.4.1  Background.  The 1996 SDWA amendments require USEPA to review and revise as appropriate each NPDWR not less often than every 6 years.  The agency considers the first six-year timeframe to have begun at the time of enactment of the 1996 SDWA amendments.  Hence, pre-1996 SDWA regulations, if revised, must be reviewed and revisions promulgated by Aug. 2002.  Several current NPDWRs are under revision in rulemakings in progress by USEPA, discussed previously.  

USEPA has been working through a subcommittee of the National Drinking Water Advisory Council to develop an approach to review pre-1996 SDWA regulations.  A protocol for review is nearing completion, a draft Federal Register notice is expected in August 2001, and a final notice August 2002.  The final rule will include a list of regulations to be revised, discuss the agency’s analyses, and present a timetable for proposal and promulgation of revisions. 

USEPA has already indicated its intention to consider revision of the TCR with a separate six-year review track.  The agency is interested in expanding the TCR to include other distribution system issues such as cross connection control.  Alternatively, a separate Distribution System Rule could be developed to address these issues.  USEPA will establish a stakeholder process to consider TCR issues.  As a part of this process a series of issues papers on a number of TCR and distribution system issues will be developed by the agency, with distribution to stakeholders expected by December 2001.

4.2.4.2  Compliance Issues.  The compliance issues associated with NPDWR revisions will be determined by the regulations USEPA chooses to revise, and how the agency decides to proceed with TCR revisions.

4.2.5  Drinking Water Candidate Contaminant List (DWCCL)

4.2.5.1  Background.  By Aug. 2001, USEPA must publish a decision on whether to regulate at least five contaminants from the first Drinking Water Candidate Contaminant List (DWCCL), finalized March 2, 1998 (USEPA, 1998a).  USEPA listed 20 contaminants of the 60 contaminants/contaminant groups on the first DWCCL as a “regulatory determination” priority.  The agency in conjunction with a NDWAC work group is evaluating the occurrence, exposure, and public health risks of these contaminants to determine whether regulating them will present a meaningful opportunity for risk reduction.   The first determination to regulate will include a decision regarding regulation of sulfate.  In addition, USEPA is expected to address nickel and aldicarb and metabolites within the same timeframe as DWCCL contaminants.  Final determinations are required under the SDWA by August 2001 with any promulgated rules due in 2005.

USEPA continues to review the status of the 12 DWCCL contaminants that are designated as "regulatory determination priorities."  Determinations can be either a decision to regulate, not to regulate, or to develop guidance.  USEPA has slipped meeting the schedule for this rule and is planning a September proposal for the DWCCL determinations with a final determination published in December 2001.  It appears that only three decisions are seen as assured.  The agency is expected to decide to recommend guidance (in the form of Health Advisories) for Acanthamoeba, sulfate, and sodium.  None of the remaining nine contaminants are considered certain for regulation because they all are lacking in at least one critical area such as low occurrence or no occurrence at the level of health concern.  

In the planned September proposal, the agency is expected to list several contaminants as possibilities for regulation and will solicit additional information.  No other contaminants are expected to be added to the current list of 12.  But USEPA is allowed under the SDWA to develop regulations outside the formal CCL process.  The regulatory development process on perchlorate, MTBE, triazines, and organotins is expected to begin before the next round of CCL determinations, scheduled for 2006.  These contaminants cannot be regulated now due to data gaps in key areas such as occurrence and health effects.

4.2.5.2  Compliance Issues.   The impact on small systems of contaminants selected for regulation cannot be estimated until USEPA makes its determinations.  However, data on occurrence of the DWCCL contaminants in small systems is sparse, and the true impacts may not be known until systems begin sampling.

5.  Compounding Effects of Regulations

Since the SDWA was enacted in 1974, regulation development under the SDWA has progressed in stages.  Certain rules were initially set in the 1970’s, and additional rules have been added at regular intervals.  Hence, until every regulation is set that will ever be set, the problem of compounding effects of drinking water regulations on small systems cannot be avoided.  As a new regulation is implemented, small water systems face a compounding effect.  That is, compliance with one particular regulation may be much more difficult as a result of one or more prior regulations, or one or more future regulations.

5.1  Impacts That Can Compound

There are several types of impacts that a new regulation can have on a small system that can compound.  These include

· Compounding psychological impacts.  New regulations and the perception that the ‘regulatory road will never end’ can, in and of itself, have a very negative and disheartening effect on a small system.  Regulation setting under the SDWA has been called ‘the incremental road to hell,’ and for good reason.  As regulations become more complex, the mere psychological toll they take on a small system can increase to the point where the system is simply overwhelmed and immobilized, not knowing what to do next.  Just trying to figure out the regulations reviewed in this white paper will be overwhelming to many small systems and their consultants.  In reality, most small water systems will likely be affected by only 1 or 2 key regulations. (There will be the proverbial ‘basket case’ system that is affected many regulations, but these systems are believed to be in the minority.)  Even so, the mountain of regulations that exists (figure 1), with more to be piled on top, takes a heavy psychological toll.
· Compounding complexity.  Each SDWA regulation is set, for the most part, as a separate rulemaking.  Although USEPA does the best it can to take into consideration other rules, all of the potential interrelationships between the rules simply cannot be addressed.   As regulations become more complicated, the number of possible interrelationships also increases.  For example, a case where only a few MCLs must be met will be far simpler to solve than for small surface water system facing compliance with three treatment technique rules (LCR, LT1ESWTR, Stage 1 D/DBPR enhanced coagulation).  Depending on source water quality, the possible interactions between the three treatment technique rules will present a compounding challenge to small systems.

· Compounding treatment changes.  It is very possible that a small system may need to make a treatment change for one rule, and then have to change their treatment for a future rule.  This will be an important consideration in compliance with the Stage 2 DBPR and LT2ESWTR.  These two rules are very complex and may require surface water systems (and perhaps some ground water systems) to make major treatment changes.  Deciding on what change is best is made more difficult when the possibility exists that other rules will be set in the future.  Water systems rarely have more than one opportunity to make a major treatment change within a 5 to 10 year period.  Even in cases where compliance with only 1 future regulation is at issue, uncertainty in exactly what that regulation will be can lead to extended delays.

· Compounding compliance costs.  USEPA estimates the national cost of compliance for each new drinking water rule, including an estimate of the national cost per household per year, based on the ‘average’ or ‘middle of the road household’.  The cost per household per year escalates with each new drinking water rule that is finalized.  However, the cumulative or compounded cost estimate for all rules is difficult to determine, and USEPA has acknowledged that this is a difficult issue.  The agency applies an affordability threshold of 2.5 percent of median household income (MHI) to define the total cost of water for small system size category.  The available household expenditure margin for any particular regulation would be the affordability threshold (2.5% of MHI) minus the baseline (total household cost of all prior regulations).
  A table showing for each existing and recently promulgated rule the incremental cost per household imposed by each rule was requested from USEPA, but the agency indicated that such a table does not exist.  Clearly, some water treatment technologies will be expensive for small systems and exceed USEPA’s affordability threshold and available household expenditure margin for a particular rule, but these same technologies may achieve compliance with several rules.  Even so, at some point the available household expenditure margin for each small system size category will be depleted.  The incremental cost per household for systems to comply will likely be less for systems with treatment already in place than for systems with no treatment.   In addition, data on co-occurrence of contaminants is limited, making it difficult to estimate which systems might benefit from a technology that would comply with several regulations.  Estimating which treatment process a small system with no treatment will install to meet several future regulations is difficult, and borders on guess work.  Although regulations are indeed increasing, technological advances are also being made, which is resulting in new treatment process options and lower treatment costs for some technologies.  Additional attention needs to be given to assessing co-occurrence of contaminants, to evaluating the potential for treatment technologies and process trains to comply with multiple regulations, and to determining the compounding cost per household per year for existing and future regulations.

· Compounding operational changes.  Operating a water system to comply with the complexity of regulations is becoming much more difficult, especially for small surface water systems.  For example, small surface water systems will need to meet MCLs, meet the LCR, practice enhanced coagulation under the Stage 1 D/DBPR, meet more strict turbidity performance criteria under the LT1ESWTR, and maintain compliance with the TCR.  Even with a capable treatment plant, this may present a severe operational challenge should source water quality (such as alkalinity) change frequently.  A high degree of operator capability will be needed.

· Compounding monitoring costs.  Small systems have limited human resources for process and compliance monitoring.  With each new regulation, new monitoring demands are imposed.  Except for the most basic monitoring (e.g., chlorine residual testing with a DPD test kit), samples must be taken and delivered or shipped to a certified laboratory for analysis.  The cumulative monitoring requirements for small systems and the associated cost were request from the agency but current data is not available.  USEPA is currently updating its analysis of monitoring and reporting requirements for all systems regulated by NPDWRs.

· Compounding compliance schedules.  Each regulation has a compliance schedule.  In general, the SDWA allows 3 years for compliance, with an additional 2 years possible if capital improvements are required.  The additional 2 years may be granted by USEPA, or by the State.  In general, USEPA has been allowing small systems a full 5 years (3 + 2 additional) to comply with new regulations.  Even so, compliance schedules can be complex and tasks overlap.  Figuring out exactly what to do is difficult for small systems without technical assistance.  Variances and exemptions are a possibility for extending compliance.  However, these are time delays.  The small water system must eventually comply with the regulation, and interim treatment or other means (bottled water, POU) may be required until full compliance can be achieved.

· Compounding administrative demands.  Each regulation includes record keeping and reporting requirements.  The more complex the rule, the more demanding are the administrative requirements.  Most small systems have very limited administrative support, if any.  In addition, even in cases where a small system need not make treatment changes to comply with a regulation, there are still administrative demands in terms of record keeping and reporting.

· Compounding regulatory indecision.  As regulations are set, State Primacy Agencies have 2 years to adopt USEPA rules to retain primacy.  A 2-year extension is possible.  During this 2 to 4 year interim period, small systems must begin to move towards compliance.  However, during this period State Primacy agencies typically fall behind in their ability to implement rules until their programs are fully operational and the rules are adopted.  Small systems, which have limited resources, must look to state primacy agencies for answers and direction.  This may not be provided as states struggle themselves to keep up with implementing new regulations.  Technical assistance providers can provide some relief, but they cannot provide regulatory interpretations for small water systems.  Until State primacy programs can provide the direction they must, small systems will struggle to comply with new rules.  This problem can compound with each new rule.

5.2 Influencing Factors
There a number of influencing factors that affects the degree to which compounding effects of regulations will be experienced by a small system.  These include

· Treatment in place.   On a national scale, very few small water systems have treatment in place beyond disinfection.  Those that have installed treatment may benefit, as new regulations are set.  For example, some small systems have already installed advanced treatment processes such as membranes or UV disinfection.  These systems may not feel the effects of new rules to the same degree as a small system that has no treatment at all.
· Operator capability.  In many rural areas, highly trained operators are difficult to find.  In fact, some areas of the country are experiencing a shortage of operators.  The experience and technical acumen of the operator is key. Many operators are very resourceful and will find a way to get the job done, if the requirements are clear.  Some operators will need more technical assistance than others.
· Technical support.  The availability of technical support from the USEPA, the State Primacy Agency, and Technical Assistance providers can go along way to lowering the compounding effects of regulations.  If the system has knowledgeable sources of information and guidance, then the going is much easier.
· Administrative Capacity.  Small systems that have strong administrative support, including good strategic planning and strong rate base, will fare better as new regulations are implemented.
6.  Summary and Conclusions

Currently, National Primary Drinking Water Regulations (NPDWRs) are set for 92 contaminants.  These include turbidity, 8 microbials or indicator organisms, 4 radionuclides, 19 inorganic contaminants, and 60 organic contaminants.  Maximum contaminant levels (MCLs) have been set for 83 contaminants and 9 contaminants have treatment technique requirements.  MCLs and treatment technique requirements are enforceable by USEPA, whereas maximum contaminant level goals are not.  Secondary standards are recommended for 15 contaminants to ensure the aesthetic quality of drinking water, although a few states have adopted them as enforceable standards.

Existing rules affecting small systems intended to control microbial risks include:

· Total Coliform Rule (TCR)

· Surface Water Treatment Rule (SWTR)

· Filter Backwash Recycle Rule (FBRR)

· Unregulated Contaminant Monitoring Rule (UCMR)

Existing rules that are intended to control chemical risks include:

· NIPDWRs

· Fluoride Rule

· Volatile Organic Chemicals (Phase 1) (VOCs)

· Lead and Copper Rule (LCR)

· Synthetic Organic Chemicals and Inorganic Chemicals (Phase II) (SOCs & IOCs) 

· SOCs & IOCs (Phase V)

· Stage 1 Disinfectants/Disinfection Byproducts Rule (D/DBPR)

· Radionuclides

· CCR Rule

· Public Notification (PN) Rule

· Unregulated Contaminant Monitoring Rule (UCMR)

USEPA’s Office of Ground Water and Drinking Water (OGWDW) is currently in the process of developing new regulations as required by the SDWA.  Future rules intended to control microbial risks include:

· Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR)

· Long-Term 2 ESWTR

· Ground Water Rule (GWR)

Future rules intended to control chemical risks include:

· Arsenic

· Radon

· Stage 2 Disinfection Byproducts (DBPs)

· NPDWR Revisions

· Drinking Water Candidate Contaminant List (DWCCL)

Compliance issues associated with each of the above rules has been discussed above.  The greater impacts expected are associated with ground water systems simply because of their large numbers.  Nationally, there are about 157,000 public water systems that use only ground water.  Slightly more than 13,000 additional systems use surface water.

According to USEPA’s proposed ground water rule, 96.6% of the 42,413 CWSs and virtually all of the NCWSs that use ground water serve fewer than 10,000 persons.  Collectively, 99% of public water systems serve fewer than 10,000 people.  About 97% of the systems (152,555) serve 3,300 persons or fewer.

Ground water systems are located in all 50 states, many tribal lands, and most United States Territories.  The number of ground water systems varies substantially by State.  The largest numbers of ground water systems are in the States of Wisconsin, Michigan, Pennsylvania, New York, and Minnesota.  Each of these five states has over 8,000 ground water systems.  Hawaii (126), Kentucky (287), Rhode Island (430), and the US Territories (<254) have the fewest.

The Stage 1 D/DBPR is an existing rule currently being implemented that will have a significant impact on small systems.  Future regulations expected impact small systems heavily include LT1ESWTR, GWR, arsenic, and radon.

Since the SDWA was enacted in 1974, regulation development under the SDWA has progressed in stages.  Certain rules were initially set in the 1970’s, and additional rules have been added at regular intervals.  Hence, until every regulation is set that will ever be set, the problem of compounding effects of drinking water regulations on small systems cannot be avoided.  As a new regulation is implemented, small water systems face a compounding effect.  That is, compliance with one particular regulation may be much more difficult as a result of one or more prior regulations, or one or more future regulations.

Impacts that can compound include psychological impacts, complexity, treatment changes, compliance and monitoring costs, operational changes, compliance schedules, administrative demands, and regulatory indecision.

There a number of influencing factors that affects the degree to which compounding effects of regulations are experienced by a small system.  These include treatment in place, operator capability, the availability of technical support, and administrative support.
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Table A-1

Applicability of Current Drinking Water Regulations
	Contaminant/Rule
	CWSs
	NTNCWSs
	TNCWSs

	Organic Contaminants
	All
	All
	Some (Only epichlorohydrin and acrylamide)

	Disinfection Byproducts
	All (TTHMs, HAA5)

Some (Chlorite if system uses chlorine dioxide)

Some (Bromate if system uses ozone)

Enhanced coagulation (surface water systems using conventional treatment)
	All (TTHMs, HAA5)

Some (Chlorite if system uses chlorine dioxide)

Some (Bromate if system uses ozone)
	None

	Maximum Disinfectant Residual Levels (MRDLs)
	All
	All
	Some (Only those using chlorine dioxide)

	Inorganic Contaminants
	All
	Some (All except arsenic and fluoride)
	None

	Nitrate and Nitrite
	All
	All
	All

	Radionuclides
	All
	None
	None

	Total Coliform Rule (TCR)
	All
	All
	All

	Surface Water Treatment Rule (SWTR)
	Some (Only PWSs using surface water or ground water sources under the direct influence of surface water)
	Some (Only PWSs using surface water or ground water sources under the direct influence of surface water)
	Some (Only PWSs using surface water or ground water sources under the direct influence of surface water)

	Interim Enhanced SWTR
	Some serving more than 10,000 persons.
	Some serving more than 10,000 persons.
	Some serving more than 10,000 persons.

	Lead and Copper Rule
	All
	All
	None

	Consumer Confidence Report Rule
	All
	None
	None

	Unregulated Contaminant Monitoring Rule
	All serving more than 10,000 persons.
	All serving more than 10,000 persons.
	None

	Filter Backwash Recycle Rule
	Some (Only PWSs using surface or ground water under the direct influence of surface water and practice conventional or direct filtration and recycle spent filter backwash, thickener supernatant, or liquids from dewatering processes)
	Some (Only PWSs using surface or ground water under the direct influence of surface water and practice conventional or direct filtration and recycle spent filter backwash, thickener supernatant, or liquids from dewatering processes)
	Some (Only PWSs using surface or ground water under the direct influence of surface water and practice conventional or direct filtration and recycle spent filter backwash, thickener supernatant, or liquids from dewatering processes)


Table A-2

USEPA Drinking Water Standards 

And BAT for Regulated Contaminants
	Contaminant
	Reg-ulation
	Status
	MCLG

(mg/L)
	MCL

(mg/L)
	BAT
	Reference

	Organics
  Acrylamide

  Alachlor

  Aldicarb

  Aldicarb sulfone

  Aldicarb sulfoxide

  Atrazine

  Benzene

  Benzo(a)pyrene

  Bromodichloromethane

  Bromoform

  Carbofuran

  Carbon

      tetrachloride

  Chlordane

  Chloroform

  2,4-D

  Dalapon

  Di(2-ethylhexyl)

      adipate

  Di(2-ethylhexyl)

      Phthalate

  Dibromochloromethane

  Dibromochloro-

      propane(DBCP)

  Dichloroacetic acid

  p-Dichlorobenzene

  o-Dichlorobenzene

  1,2-Dichloroethane

  1,1-Dichloroethylene

  cis-1,2-Dichloro-

      ethylene

  trans-1,2-Dichloro-

      ethylene

  Dichloromethane

      (Methylene chloride)

  1,2-Dichloropropane

  Dinoseb

  Diquat

  Endothall

  Endrin

  Epichlorohydrin

  Ethylbenzene

  Ethylene dibromide

      (EDB)

  Glyphosate

  Haloacetic acids (sum

        of 5; HAA5)(
  Heptachlor

  Heptachlor epoxide

  Hexachlorobenzene

  Hexachlorocyclo-

       pentadiene

  Lindane

  Methoxychlor

  Monochlorobenzene

  Oxamyl (vydate)

  Pentachlorophenol

  Picloram

  Polychlorinated

      byphenyls (PCBs)

  Simazine

  Styrene

  2,3,7,8-TCDD (dioxin)

  Tetrachloroethylene

  Toluene

  Toxaphene

  2,4,5-TP (silvex)

  Trichloroacetic acid

  1,2,4-Trichlorobenzene

  1,1,1-Trichloroethane

  1,1,2-Trichloroethane

  Trichloroethylene

  Trihalomethanes (sum

      of 4; TTHMs)(
 Vinyl chloride

 Xylenes (total)
	Phase II

Phase II

Phase II

Phase II

Phase II

Phase II

Phase I

Phase V

D-DBP

D-DBP

Phase II

Phase I

Phase II

D-DBP

Phase II

Phase V

Phase V

Phase V

D-DBP

Phase II

D-DBP

Phase I

Phase II

Phase I

Phase I

Phase II

Phase II

Phase V

Phase II

Phase V

Phase V

Phase V

Phase V

Phase II

Phase II

Phase II

Phase V

D-DBP 

Phase II

Phase II

Phase V

Phase V

Phase II

Phase II

Phase II

Phase V

Phase II

Phase V

Phase II

Phase V

Phase II

Phase V

Phase II

Phase II

Phase II

Phase II

D-DBP

Phase V

Phase I

Phase V

Phase I

D-DBP

Phase I

Phase II
	Final

Final

Delayed

Delayed

Delayed

Remanded

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final
	zero

zero

0.001

0.001

0.001

0.003

zero

zero

zero

zero

0.04

zero

zero

withdrawn

0.07

0.2

0.4

zero

0.06

zero

zero

0.075

0.6

zero

0.007

0.07

0.1

zero

zero

0.007

0.02

0.1

0.002

zero

0.7

zero

0.7

NA

zero

zero

zero

0.05

0.0002

0.04

0.1

0.2

zero

0.5

zero

0.004

0.1

zero

zero

1

zero

0.05

0.3

0.07

0.2

0.003

zero

NA

zero

10
	TT

0.002

0.003

0.002

0.004

0.003

0.005

0.0002

NA

NA

0.04

0.005

0.002

NA

0.07

0.2

0.4

0.006

NA

0.0002

NA

0.075

0.6

0.005

0.007

0.07

0.1

0.005

0.005

0.007

0.02

0.1

0.002

TT

0.7

0.00005

0.7

0.060

0.0004

0.0002

0.001

0.05

0.0002

0.04

0.1

0.2

0.001

0.5

0.0005

0.004

0.1

5 x 10-8

0.005

1

0.005

0.05

NA

0.07

0.2

0.005

0.005

0.080

0.002
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	PAP

GAC

GAC

GAC

GAC

GAC

GAC; PTA

GAC

EC

EC

GAC

GAC; PTA

GAC

EC

GAC

GAC

GAC; PTA

GAC

EC

GAC; PTA

EC

GAC; PTA

GAC; PTA

GAC; PTA

GAC; PTA

GAC; PTA

GAC; PTA

PTA

GAC; PTA

GAC

GAC

GAC

GAC

PAP

GAC; PTA

GAC; PTA

OX

EC

GAC

GAC

GAC

GAC; PTA

GAC

GAC

GAC; PTA

GAC

GAC

GAC

GAC

GAC

GAC; PTA

GAC

GAC; PTA

GAC; PTA

GAC

GAC

EC

GAC; PTA

GAC; PTA

GAC; PTA

GAC; PTA

AD; PR; SPC;

EC

PTA

GAC;PTA
	USEPA 1991c

USEPA 1991c

USEPA 1992b

USEPA 1992b

USEPA 1992b

USEPA 1991b; BNA 1995

USEPA 1987

USEPA 1992a

USEPA 1998a

USEPA 1998a

USEPA 1991c

USEPA 1987

USEPA 1991c

USEPA 1998a

USEPA 1991a

USEPA 1992a

USEPA 1992a

USEPA 1992a

USEPA 1998a

USEPA 1991c

USEPA 1998a

USEPA 1987

USEPA 1991c

USEPA 1987

USEPA 1987

USEPA 1991c

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1992a

USEPA 1992a

USEPA 1992a

USEPA 1992a

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1992a

USEPA 1998a

USEPA 1991c

USEPA 1991c

USEPA 1992a

USEPA 1992a

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1998a

USEPA 1992a

USEPA 1987

USEPA 1992a

USEPA 1987

USEPA 1998a

USEPA 1987

USEPA 1991c

	Inorganics
  Antimony

  Arsenic

  Asbestos (fibers/L >10 um)

  Barium

  Beryllium

  Bromate

  Cadmium

  Chlorite

  Chromium (total)

  Copper

  Cyanide

  Fluoride

  Lead

  Mercury

  Nickel

  Nitrate (as N)

  Nitrite (as N)

  Nitrate + nitrite

    (both as N)

  Selenium

  Sulfate

  Thallium
	Phase V

Arsenic

Phase II

Phase II

Phase V

D-DBP

Phase II

D-DBP

Phase II

LCR

Phase V

F

LCR

Phase II

Phase V

Phase II

Phase II

Phase II

Phase II

S

Phase V
	Final

Under Review

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Final

Proposed

Final
	0.006

zero

7 MFL

2

zero

zero

0.005

0.8

0.1

1.3

0.2

4

zero

0.002

0.1

10

10

0.05

500

0.0005
	0.006

0.01

7 MFL

2

0.001

0.010

0.005

1.0

0.1

TT

0.2

4

TT

0.002

0.1

10

1

10

0.05

500

0.002
	C-F(; RO

AA;C-F; EDR; IX; LS; RO

C-F;( DF; DEF; CC; IX; RO

LS;( IX; RO

C-F;( LS;( AA; IX; RO

DC

C-F;( LS;( IX; RO; DC

C-F;( LS (Cr III);( IX; RO

CC; SWT

CL; IX; RO

AA; RO

CC; PE; SWT; LSLR

C-F (influent (10 ug/L);( LS;( GAC; RO (influent (10 ug/L)

LS;( IX; RO

IX; RO; ED

IX; RO

IX; RO

C-F (Se IV);( LS;( AA; RO; ED

IX; RO; ED

AA; IX
	USEPA 1992a

USEPA 2001

USEPA 1991c

USEPA 1991a

USEPA 1992a

USEPA 1998c

USEPA 1991c

USEPA 1998a

USEPA 1991c

USEPA 1991b

USEPA 1992a

USEPA 1986

USEPA 1991b

USEPA 1991c

USEPA 1992a

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1991c

USEPA 1994

USEPA 1992a




	Radionuclides
  Beta-particle and

      photon emitters

  Alpha emitters

  Radium-226 + 228

  Radon

  Uranium
	Rads

Rads

Rads

Radon

Rads


	Final

Final

Final

Proposed

Final


	zero

zero

zero

zero

zero


	4 mrem

15 pCi/L

5 pCi/L

300

  pCi/L

AMCL: 

   4,000

    pCi/L

30 ug/L
	IX; RO

RO

LS;( IX; RO

AR

C-F;( LS;( AX; LS
	USEPA 2000

USEPA 2000

USEPA 2000

USEPA 1999

USEPA 2000



	Microbials
  Cryptosporidium

  E. coli
  Fecal Coliforms

  Giardia lamblia

  Heterotrophic bacteria

  Legionella

  Total Coliforms

  Turbidity

  Viruses
	IESWTR

TCR

TCR

SWTR

SWTR

SWTR

TCR

SWTR

SWTR
	Final

Final

Final

Final

Final(
Final(
Final

Final

Final(
	zero

zero

zero

zero

--

zero

zero

--

zero
	TT

TT

TT

TT

TT

TT

(
PS

TT
	C-F; SSF; DEF; DF

D

D

C-F; SSF; DEF; DF; D

C-F; SSF; DEF; DF; D

C-F; SSF; DEF; DF; D

D

C-F; SSF; DEF; DF; D

C-F; SSF; DEF; DF; D
	USEPA 1998a

USEPA 1989b

USEPA 1989b

USEPA 1989a

USEPA 1989a

USEPA 1989a

USEPA 1989b

USEPA 1989a

USEPA 1989a


Key: AA = activated alumina; AD = alternative disinfectants; AR = aeration; AX = anion exchange; CC = corrosion control; C-F = coagulation and filtration; Cl2 = chlorination; D = disinfection; DC = disinfection system control; DEF = diatomaceous earth filtration; DF = direct filtration; EC = enhanced coagulation; ED = electrodialysis; GAC = granular activated carbon; IX = ion exchange; LS = lime softening; LSLR = lead service line replacement; NA = not applicable; OX = oxidation; PAP = polymer addition practices; PE = public education; PR = precursor removal; PS = performance standard; PTA = packed tower aeration; RO = reverse osmosis; SPC = stop prechlorination; SWT = source water treatment; TT = treatment technique.

( Sum of the concentrations of mono-, di-, and trichloroacetic acids and mono- and dibromoacetic acids.

( Sum of the concentrations of bromodichloromethane, dibromochloromethane, bromoform, and chloroform.

( Coagulation-filtration and lime softening are not BAT for small systems for variances unless treatment is already installed.

( Final for systems using surface water; also being considered for groundwater systems.

( No more than 5 percent of the samples per month may be positive. For systems collecting fewer than 40 samples per month, no more than 1 sample per month may be positive.
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USEPA 1989b.  Total Coliforms (including Fecal Coliforms and E. coli). Final Rule. Fed. Reg., 54:124:27544-27568 (June 29, 1989).
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USEPA 1986.  Fluoride. Final Rule. Fed. Reg., 51:63:11396-11412 (Apr. 2, 1986).

Table A-3

USEPA Standards for Disinfectants (USEPA 1998)
	Disinfectant
	Regulation
	MRDLG

mg/L
	MRDL(
mg/L
	BAT

	Chlorine(
Chloramines(
Chlorine

  Dioxide
	D-DBP

D-DBP

D-DBP
	4 (as Cl2)

4 (as Cl2)

0.3 (as ClO2)
	4.0 (as Cl2)

4.0 (as Cl2)

0.8 (as ClO2)
	DC

DC

DC


Key: DC = disinfection system control

( Measured as free chlorine.

( Measured as total chlorine.

( MRDL for chlorine and chloramine may be exceeded on a short term basis to address water quality problems.  Compliance is based on an annual average of monthly averages, computed quarterly.

Table A-3 Reference

USEPA 1998.  Disinfectants and Disinfection By-products.  Final Rule.  Fed. Reg., 63:241:69390 (Dec. 16, 1998).

Table A-4

USEPA National Secondary Drinking Water Standards
	Contaminant*
	Effects
	SMCL -- mg/L
	Reference

	Aluminum

Chloride

Color

Copper

Corrosivity

Fluoride

Foaming Agents

Iron

Manganese

Odor+

pH

Silver

Sulfate

Total dissolved solids

Zinc


	Colored water

Salty taste

Visible tint

Metallic taste, blue-

    green stain

Metallic taste,

    corrosion, fixture

    staining

Tooth discoloration

Frothy, cloudy,

    bitter taste, odor

Rusty color, sediment,

    metallic taste, reddish

    or orange staining

Black to brown color,

    black staining, bitter

    metallic taste

“Rotten egg,” musty, or

    chemical smell

Low pH -- bitter

    metallic taste,

    corrosion

High pH -- slippery feel,

    soda taste, deposits

Skin discoloration,

    graying of the white

    of the eye

Salty taste

Hardness; deposits;

    colored water;

    staining; salty taste

Metallic taste
	0.05-0.2

250

15 color units

1.0

Noncorrosive

2

0.5

0.3

0.05

3 TON^

6.5--8.5

0.10

250

500

5
	USEPA 1991

USEPA 1979

USEPA 1979

USEPA 1979

USEPA 1979

USEPA 1986

USEPA 1979

USEPA 1979

USEPA 1979

USEPA 1979

USEPA 1979

USEPA 1991

USEPA 1979

USEPA 1979

USEPA 1979


* In the proposed Phase II rule published May 22, 1989, USEPA considered setting secondary maximum contaminant levels (SMCLs) for seven organic chemicals.  They were not included in the final rule because of scientific limitations.  The existing odor SMCL (3 threshold odor number) was retained.  However, utilities should be aware that tastes and odors may be caused by the following organic chemicals at the levels indicated: o-dichlorobenzene--0.01 mg/L, p-dichlorobenzene--0.005 mg/L, ethylbenzene--0.03 mg/L, pentachlorophenol--0.03 mg/L, styrene--0.01 mg/L, toluene--0.04 mg/L, and xylene--0.02 mg/L.  These levels are below the MCLs for these contaminants, meaning that consumers may taste or smell them even though the MCLs are met.

+ For more information on the identification and control of taste and odors see: AWWA Research Foundation & Lyonnaise des Eaux. Identification and Treatment of Tastes and Odors in Drinking Water (J. Mallevialle & I.H. Suffet, editors) AWWA Research Foundation and AWWA (1987) and AWWA Research Foundation & Lyonnaise des Eaux. Advances in Taste-and-Odor Treatment and Control (I.H. Suffet, J. Mallevialle, & E. Kawczynski, editors) AWWA Research Foundation and AWWA (1995).

^Threshold odor number

Table A-4 References

USEPA 1991.  National Secondary Drinking Water Regulations; Final Rule. Fed. Reg., 56:20:3526 (Jan. 30, 1991).

USEPA 1986.  Fluoride; Final rule.  Fed. Reg., 51:63:11396 (Apr. 2, 1986).

USEPA 1979.  National Secondary Drinking Water Regulations; Final Rule. Fed. Reg., 44:140:42195 (July 19, 1979).

Table A-5

LT2ESWTR Bin Requirements

	Bin Number
	Average Cryptosporidium Concentration


	Additional treatment requirements for systems with conventional treatment that are in full compliance with IESWTR


	1
	Cryptosporidium < 0.075/L


	No action

	2
	0.075/L ( Cryptosporidium < 1.0/L
	1-log treatment (systems may use any technology or combination of technologies from toolbox as long as total credit is at least 1-log)

	3
	1.0/L ( Cryptosporidium < 3.0/L
	2.0 log treatment (systems must achieve at least 1-log of the required 2-log treatment using ozone, chlorine dioxide, UV, membranes, bag/cartridge filters, or in-bank filtration)

	4
	Cryptosporidium 3.0/L 
	2.5 log treatment (systems must achieve at least 1-log of the required 2.5-log treatment using ozone, chlorine dioxide, UV, membranes, bag/cartridge filters, or in-bank filtration)


Table A-6

LT2ESWTR Microbial Toolbox Components

To Be Used in Addition to Existing Treatment
	

	
	Potential Log Credit

	APPROACH
	0.5
	1
	2
	>2.5

	Watershed Control
	
	
	
	

	Watershed Control Program (1)
	X
	
	
	

	Reduction in oocyst concentration (3)
	As measured

	Reduction in viable oocyst concentration (3)
	As measured 

	Alternative Source
	
	
	
	

	Intake Relocation (3)
	As measured

	Change to Alternative Source of Supply (3)
	As measured

	Management of Intake to Reduce Capture of Oocysts in Source Water (3)
	As measured

	Managing Timing of Withdrawal (3)
	As measured

	Managing Level of Withdrawal in Water Column (3)
	As measured

	Pretreatment
	
	
	
	

	Off-Stream Raw Water Storage w/ Detention ~ X  days (1)
	X
	
	
	

	Off-Stream Raw Water Storage w/ Detention ~ Y  weeks (1)
	
	X
	
	

	[image: image8.png]NR



Pre-Settling Basin w/Coagulant
	X
	
	
	

	Lime Softening (1)
	
	
	
	

	In-Bank Filtration (1)
	
	X
	
	

	Improved Treatment
	
	
	
	

	Lower Finished Water Turbidity (0.15 NTU 95% tile CFE)
	X
	
	
	

	Slow Sand Filters (1)
	
	
	
	X

	Roughing Filter (1)
	X
	
	
	

	Membranes (MF, UF, NF, RO) (1)
	
	
	
	X

	Bag Filters (1)
	
	X
	
	

	Cartridge Filters (1)
	
	
	X
	

	Improved Disinfection
	
	
	
	

	Chlorine Dioxide (2)
	X
	X
	
	

	Ozone (2)
	X
	X
	X
	

	UV (2)
	
	
	
	X

	Peer Review / Other Demonstration / Validation or System Performance
	
	
	
	

	Peer Review  Program (ex. Partnership Phase IV)
	
	X
	
	

	Performance studies demonstrating reliable specific log removals for technologies not listed above.  This provision does not supercede other inactivation requirements.
	As demonstrated


Key to table symbols: (X) indicates potential log credit based on proper design and implementation in accordance with USEPA guidance.  Arrow indicates estimation of potential log credit based on site specific or technology specific demonstration of performance.

Table footnotes: (1) Criteria to be specified in guidance to determine allowed credit,  (2) Inactivation dependent on dose and source water characteristics, (3) Additional monitoring for Cryptosporidium after this action would determine new bin classification and whether additional treatment is required.

Table B-1

Existing Rule Compliance Dates

For Small Systems
	Regulation
	Compliance Date

	FBRR
	2003/2004/2006


	Radionuclides
	Dec. 7, 2003


	Stage 1 D/DBPR
	January 2004

	UCMR
	January 2001 – 2003

	CCRs
	July 1 each year

	Phase V SOC/IOC
	January 1994

	Lead and Copper
	December 1992

	Phase II SOC/IOC
	July 1992

	SWTR
	December 1990

	TCR
	December 1990

	Phase I VOCs
	January 1989

	Fluoride
	October 1987

	NIPDWRs
	July 1977


Table B-2

Anticipated Future Rule Compliance Dates

For Small Systems
	Regulation
	Projected Initial

Compliance Date

	LT1ESWTR
	2004


	GWR
	2004


	Radon
	Undetermined


	Arsenic
	February 2006

	Stage 2 M/DBP

	May 2005


	Revised NPDWRs
	Undetermined


	Contaminants Selected

 from DWCCL
	2010



Table B-3

Anticipated Impacts of LT1ESWTR
	Action
	Number of Systems

	Small systems subject to LT1ESWTR

(Surface Water and GWUDI)
	6207

	Systems Needing Treatment Changes to Meet New Combined Filter Turbidity Limits
	1303

	Systems Required to Perform Individual Filter Monitoring
	3166

	Systems Subject to Disinfection Benchmarking
	4903


Table B-4

Number of Community Ground Water Systems

In the United States1
	Owner
	25-100
	101-500
	501-1,000
	1,001-3,301
	3,301-10,000
	Total

	Public
	1,202
	4,104
	2,574
	3,792
	1,916
	13,588

	Private
	12,361
	9,776
	1,705
	1,531
	459
	25,832

	Purchased-Public
	114
	427
	265
	272
	84
	1,162

	Purchased- Private
	171
	347
	101
	79
	13
	711

	Other
	384
	416
	94
	52
	17
	963

	Total
	14,232
	15,070
	4,739
	5,726
	2,489
	42,256


1 USEPA 1999c

Table B-5

Estimated Proportions of Ground Water Systems

With Water Treatment Technologies Already in Place (Percent)*
	Technology
	25-100
	101-500
	501-1,000
	1,001-3,300
	3,301-10,000

	Fe/Mn Removal & Aeration & Disinfection
	0.4
	0.2
	1.2
	0.6
	2.9

	Fe/Mn Removal & Aeration
	0.0
	0.1
	0.2
	0.1
	0.4

	Fe/Mn Removal & Disinfection 
	2.1
	5.1
	8.3
	3.0
	7.8

	Fe/Mn Removal
	1.9
	1.5
	1.5
	1.0
	1.1

	Aeration & Disinfection Only
	0.9
	3.2
	9.8
	13.7
	20.9

	Aeration Only
	0.8
	1.0
	1.8
	2.9
	2.9

	Disinfection Only
	49.6
	68.2
	65.0
	56.3
	66.0

	None
	44.3
	20.7
	12.2
	13.7
	7.7


* USEPA analysis of data from the Community Water System Survey (CWSS), 1997, and Safe Drinking Water Information System (SDWIS), 1998.

Table B-6

Estimated Number of Entry Points

Per Small Ground Water System+

	Number of Entry Points
	System Size

	
	25-100
	101-500
	501-1,000
	1,001-3,301
	3,301-10,000

	Mean
	1
	1
	2
	2
	2

	10th Percentile
	1
	1
	1
	1
	1

	25th Percentile
	1
	1
	1
	1
	1

	50th Percentile
	1
	1
	1
	1
	2

	75th Percentile 
	1
	1
	2
	2
	3

	90th Percentile
	2
	2
	3
	4
	4


+ USEPA.  Geometries and Characteristics of Public Water Systems.  EPA 815-R-00-024 (Dec. 2000).

Table  B-7

USEPA Estimated Number of Small Systems

With Average Finished Arsenic Concentrations

	System Size
	Number of Systems with mean Arsenic Concentration (ug/L) in the range of:

	
	>3 to 5
	>5 to 10
	>10 to 20
	>20

	Ground Water CWSs

25 to 500

501 to 3,300

3,301 to 10,000

Total 10,000 or less


	2,272

   811

   192

3,275


	1,980

   706

   167

2,853
	  961

  343

     81

1,385
	584

208

  49

841

	Surface Water CWSs

25 to 500

501 to 3,300

3,301 to 10,000

Total 10,000 or less


	     76

     92

     47

   215
	    68

    81

    41

  190
	  14

  17

    9

  40


	  10

  12

    6

  28

	Total CWSs 10,000 or less
	3,490
	3,043
	1,415
	869

	Ground Water NTNCWSs

25 to 500

501 to 3,300

3,301 to 10,000

Total 10,000 or less


	1,440

   230

       5

1,675
	1,713

   274

       6

1,993
	545

  87

    2

634
	348

  56

    1

405

	Surface Water NTNCWSs

25 to 500

501 to 3,300

3,301 to 10,000

Total 10,000 or less


	     14

       5

       1

     20
	     13

       4

       1

     18
	    3

    1

    0

    4
	    2

    1

    0

    3

	Total NTNCWSs 10,000 or less
	1,695
	2,011
	 638
	408


Table B-8

Distribution of Radon Levels

In U.S. Ground Water Sources#


	Statistic
	Population Served

	
	25-100
	101-500
	501-3,300
	3,301-10,000

	Geometric Mean, pCi/L
	312
	259
	122
	124

	Geometric Standard Deviation, pCi/L
	3.04
	3.31
	3.22
	2.29

	Arithmetic Mean
	578
	240
	175
	187


    #USEPA 1999c

Table B-9

Proposed Radon Rule Small System Impacts

	Condition
	Systems Serving

10,000 or less

Number (Percent)*

	Total Number of Small Systems Potentially Affected
	39,420

	Small Systems with all sources < 300 pCi/L
	25,486 (65%)

	Small Systems with 1 or more sources > 300 pCi/L

but </= 4,000 pCi/L
	12,173 (31%)

	Small Systems with 1 or more sources > 4,000 pCi/L
	1,761 (4%)


USEPA 1999c
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� Compared to the initial baseline (i.e., occurrence data are adjusted to eliminate existing MCL violations) for combined radium.  Occurrence data is unadjusted for uranium options.


� Systems that monitor for an indicator organism (e.g. E. coli) and do not monitor for Cryptosporidium must submit the results of the indicator monitoring three and one half years after rule promulgation.


� See Rubin, S.J. “Affordability of Water Service” for a discussion of USEPA’s use of MHI, especially for rural and/or low-income communities.


� FACA did not addressed direct filtration systems.  USEPA will address direct filtration systems in connection with bins 2-4 in the proposed LT2ESWTR and request comment.


� Systems submit recycle notification to the State with the appropriate information no later than December 8, 2003.  Systems must comply with the recycle return location requirements of the FBRR by June 8, 2004.  If a system requires capital improvements to modify the location of their recycle return, they must complete all improvements no later than June 8, 2006.


� Systems must begin initial monitoring under their State specified monitoring plan unless the State permits grandfathering of data collected between June 2000 and Dec. 8, 2003.  All water systems must complete initial monitoring by Dec. 31, 2007.


� Assumes promulgation in 2001.  USEPA proposed a 3-year period for compliance with LT1ESWTR.


� Compliance with the Ground Water Rule is generally expected 3 years after promulgation.  The rule will include specific deadlines for sanitary surveys and hydrogeological sensitivity assessments.


� USEPA was required to finalize the radon rule by August 2000.  This rule has been delayed is expected to be finalized in 2001.


� Includes Stage 2 DBPR and LT2ESWTR.


� Assumes promulgation May 2002.  Three years after rule promulgation (with an additional 2 year extension available for systems requiring capital improvements), all systems must comply with 80/60 running annual average (RAA) and 120/100 locational running annual average (LRAA) based on Stage 1 monitoring sites.  See text for other Stage 2 DBPR and LT2ESWTR compliance dates.


� Compliance date will depend on which NPDWRs are revised and the schedule for revision.


� Assumes a 5-year compliance timeframe for small systems.  Final determinations are required under the SDWA by August 2001 with any promulgated rules due in 2005.
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Figure 2

Existing Rules
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Regulations are set to reduce the risk of waterborne disease from both microbials and chemicals.



Certain rules target certain types of contaminants……



they may apply to water systems served by surface water (SW), and/or groundwater (GW).
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Figure 3

Future Rules
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New regulations build upon existing rules we have just reviewed.
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Figure 1

 The Regulatory Mountain
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Even for those of us who following the regulations closely…..the rules can be difficult to keep up with……for many small systems, the rules seem to appear out of thin air……



This is an imposing mountain of regulations which appears overwhelming……


















