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Executive Summary


Environmental justice (EJ) is a short-hand description for the concept that certain groups of people should not be subjected to greater levels of environmental harm just because they are members of the group.  Evans and Marcynyszyn (2004) summarize studies conducted during the 1980s and 1990s as follows:

Environmental risks are not randomly distributed in the population.  Instead, they are inversely correlated to income.  Economically disadvantaged children live in noisier and more crowded homes and are exposed to more environmental toxins than their middle-income counterparts. … Ethnic minorities also suffer disproportionate environmental risk ….


In 1994, the federal government recognized concerns with EJ with the signing of Executive Order 12,898: Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations.  The Executive Order directed the U.S. Environmental Protection Agency (EPA) (as well as certain other federal agencies) to “make achieving environmental justice part of its mission by identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental effects of its programs, policies, and activities on minority populations and low-income populations.”


One of the primary areas where EJ concerns can arise is in the area of risk assessment.  Historically, the risk assessment process was based on analyses “with reference to a generic person, typically the 70-kilogram (presumably white) male.”  (Cranor 2008)  Cranor cautions, however, that “risk assessors should reduce reliance on generalized exposure and susceptibility estimates, and attend much more to differences in the distributions of risk in communities and across communities … [including] information in economically disadvantaged populations and the study of susceptible groups, including children.”


EPA (1995) has expressed the following EJ goals for its regulatory and enforcement programs:

No segment of the population, regardless of race, color, national origin, or income, as a result of EPA’s policies, programs, and activities, suffers disproportionately from adverse human health or environmental effects, and all people live in clean, healthy, and sustainable communities.


Unfortunately, EPA has failed to live up to this goal.  Rather than making EJ – that is, impacts on racial minorities and low-income communities – a central part of the rulemaking process, both the Office of Inspector General (2004 and 2006) and the Government Accountability Office (2005) have found that EPA has failed to consider the special impacts of its regulations on these communities.  


This failure also permeates EPA’s drinking water program.  EPA’s Office of Groundwater and Drinking Water (“OGWDW”) annually publishes an action plan to integrate EJ into its operations.  (US EPA 2009)  The plan, however, does not even mention rulemaking activities, let alone describe how EJ concerns will be used to inform the rulemaking process.  


Under the SDWA regulatory program, it appears that the most relevant EJ issues pertain to potential discriminatory impacts related to the economic status of households.  This EJ issue is especially applicable in small rural communities, where household-level costs are especially high and household income levels tend to be lower (e.g., Ottem et al., 2003).  The result is a double whammy – relatively high per household costs borne by households that typically earn incomes below the national average.


For example, EPA’s own analysis of the radon rule shows that approximately 75% of the systems above the proposed MCL serve 500 or fewer people.  Households served by these systems would bear over 42% of the national compliance cost, but would receive only 6% of the public health benefits.  (US EPA 1999b)


Research over the past several decades suggests that the price of a commodity such as water can affect the disposable income of a family, which in turn affects the money they can devote to other parts of their lives such as health care. This situation raises the spectre of a risk-risk (or health-health) trade-off. The trade-off is particularly acute in communities served by small water systems, as the economies of scale that keep water prices reasonable in large systems can fail to apply in the smaller systems.

Applying this type of analysis to the arsenic rule shows, once again, that EPA’s failure to consider EJ in the rulemaking process resulted in a regulation that requires low-income households in small communities to pay dramatically more for regulatory compliance while receiving a much smaller (and potentially negative) public health benefit than would consumers in larger, higher-income communities.


Our analysis shows that the impacts of the arsenic and radon regulations on low-income, rural communities are severe and vastly out of proportion to the impacts borne by larger, higher-income communities.  That is, households in low-income, rural communities are paying substantially more to comply with drinking water regulations, but are receiving  a disproportionately smaller share of any health benefits.  If EPA begins to comply with the Executive Order on Environmental Justice, then, in our opinion, it would be likely to result in drinking water regulations that mitigate the adverse impacts of such regulations that are being borne by low-income, rural communities.

What is Environmental Justice?

Environmental justice (EJ) is a short-hand description for the concept that certain groups of people should not be subjected to greater levels of environmental harm just because they are members of the group.  While it is unavoidable that some people will bear greater levels of harm than others, those effects should be randomly distributed throughout the population.  If they are not, then there are indications that environmental injustice may be occurring.


Evans and Marcynyszyn (2004) and Cranor (2008) review some of the history of environmental injustice, including reports during the 1980s and 1990s by the National Academy of Sciences and others showing that minorities, low-income communities, young children, and the elderly may be subject to inequitable levels of exposure to toxic pollutants and other environmental hazards.  Evans and Marcynyszyn provide this cogent summary of earlier studies:

Environmental risks are not randomly distributed in the population.  Instead, they are inversely correlated to income.  Economically disadvantaged children live in noisier and more crowded homes and are exposed to more environmental toxins than their middle-income counterparts. … Ethnic minorities also suffer disproportionate environmental risk ….


The federal government’s concern with environmental justice became apparent in 1994 when President Clinton issued Executive Order 12,898: Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations.  The Executive Order directed each federal agency involved in environmental protection, land use, and development to “make achieving environmental justice part of its mission by identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental effects of its programs, policies, and activities on minority populations and low-income populations.”


A presidential memorandum accompanying the Executive Order explained that the order did not create new legal rights, but was designed to use “existing statutory provisions … to prevent … minority communities and low-income communities from being subject to disproportionately high and adverse environmental effects.”

The Relationship of Environmental Justice to Risk Assessment

An integral part of setting environmental regulations is the process of estimating the health risks from exposure to various contaminants, pollutants, and toxins.  Historically, this process, generally known as risk assessment, was based on analyses “with reference to a generic person, typically the 70-kilogram (presumably white) male.”  (Cranor 2008)  EJ concerns, however, would require the analyst to ask more difficult questions:  “what are the risks to those who differ from the generic person – for example, women, fetuses, children, the elderly, the genetically susceptible, and the already diseased, as well as minority and low-income individuals?  What are the risks to heavily impacted communities?”  (Cranor 2008)


Sexton (1997), Kuehn (1996), and other scientific and policy analysts have concluded that racial minorities and low-income people are more likely to have greater exposure to, and greater susceptibility to harm from, environmental toxins.  Cranor (2008) concludes that these studies, and others, require regulatory agencies to place special attention on minority communities and low-income communities. Specifically, he states:

Risk assessors should reduce reliance on generalized exposure and susceptibility estimates, and attend much more to differences in the distributions of risk in communities and across communities.  This would include, for example, “systematic, ongoing collection of exposure-related, health-related and susceptibility-related information in economically disadvantaged populations” and the study of susceptible groups, including children.

(Cranor 2008, quoting Sexton 1997)

EPA’s Role in EJ


The Environmental Protection Agency (“EPA”) was designated the lead agency to coordinate and review federal activities relating to EJ.  EPA has created an Office of Environmental Justice within its compliance and enforcement organization to conduct these activities.


After the Executive Order was issued, EPA developed its strategy for complying with the new requirements.  (US EPA 1995)  In that strategy document, EPA expressed its goals as follows:  

No segment of the population, regardless of race, color, national origin, or income, as a result of EPA’s policies, programs, and activities, suffers disproportionately from adverse human health or environmental effects, and all people live in clean, healthy, and sustainable communities.


Importantly, in that same 1995 document, EPA stated that it “will work to ensure that environmental justice is incorporated into the Agency’s regulatory process.”  It then explained that it would revise its guidance documents for developing regulations to include “ways to incorporate environmental justice into its regulatory development process.”

Does US EPA Consider EJ in the Rulemaking Process?

Unfortunately, EPA has failed to live up to this promise.  Rather than making EJ – that is, impacts on racial minorities and low-income communities – a central part of the rulemaking process, EPA has failed to consider the special impacts of its regulations on these communities.


Studies began appearing in the late 1990s indicating that EPA and other federal agencies were not appropriately incorporating environmental justice into rulemaking and permitting decisions.  (Balter 1999; Binder et al. 2001)  For example, Binder and colleagues concluded in 2001 – seven years after the Executive Order was issued – that “integrating Environmental Justice (EJ) into program design has been relatively rare, and comprehensive assessment and analysis exceedingly uncommon. … [There appear] to be only a few instances in which agencies have incorporated EJ principles and protections into programmatic design.”

Gerber (2002) reviewed more than 1,000 EPA regulatory actions between 1994 and 2002 and found that the agency conducted an EJ analysis for fewer than 70 of those regulations (approximately 6.7% of EPA’s regulations).  He also found that EPA was essentially paying lip service to the requirements of the Executive Order.  Gerber concluded:  “Much more frequently the citation of EO 12898 was accompanied by language that simply indicated the order was in no way applicable to that particular rule.  Similarly, very often the rule’s language indicated that while EO 12898 was potentially relevant, no evidence collected during the rule’s development suggested any EJ issues would obtain.”


In 2004, EPA’s Inspector General evaluated the agency’s implementation of the Executive Order and found that it was sorely deficient.  (Office of Inspector General 2004) Among the conclusions reached in that review are the following:

· “EPA has not fully implemented Executive Order 12898 nor consistently integrated environmental justice into its day-to-day operations.”

· “EPA has not identified minority and low-income, or identified populations addressed in the Executive Order, and has neither defined nor developed criteria for determining disproportionate impacts.”

· EPA “has not developed a clear vision or a comprehensive strategic plan” for implementing the Executive Order.

· “There is an urgent need for the Agency to standardize environmental justice definitions, goals, and measurements for the consistent implementation and integration of environmental justice at EPA.”

· After President Bush and Administrator Whitman took office in 2001, EPA “changed the focus of the environmental justice program by de-emphasizing minority and low-income populations …”


EPA disagreed with the Inspector General’s report (US EPA 2004a).  EPA did not agree that it was important to focus on the impacts that regulatory or permitting actions would have on minority or low-income communities.  EPA continued to emphasize that it viewed its mission as promoting “environmental justice … for all communities so that … people of all races, colors, and income levels are treated fairly with respect to the development and enforcement of protective environmental laws, regulations, and policies.”  (US EPA 2004b, emphasis in original)  In other words, EPA disputed the fundamental premise of the Executive Order: that minority communities and low-income communities tend to be overlooked in the regulatory and permitting process and were deserving of special attention.


Nevertheless, EPA did publish a toolkit for assessing EJ in 2004 (US EPA 2004b).  In that document, EPA recognizes that data collection that could be used in assessing disparate impacts on minority or low-income communities must be “completed before determining whether an environmental injustice situation has occurred or is likely to occur.”  The Agency also emphasized the importance of assessing income levels “because one of the goals of environmental justice is to protect low-income populations against adverse, disproportionate environmental and health impacts.”


In 2005, the Government Accountability Office (“GAO”) reviewed three of EPA’s regulations under the Clean Air Act and reached a conclusion similar to the Inspector General’s findings.  GAO (2005) found:  

When drafting the three clean air rules, EPA generally devoted little attention to environmental justice.  While EPA guidance on rulemaking states that workgroups should consider environmental justice early in this process, GAO found that a lack of guidance and training for workgroup members for identifying environmental justice issues may have limited their ability to identify such issues.

GAO also found that even though economic analyses for these regulations should consider EJ impacts, two of the regulatory analyses did not provide any information that could be used to evaluate disparate impacts on low-income or minority communities.  Even more telling, GAO found that EPA’s “initial reports used to flag potential issues for senior management did not address environmental justice” and that the chairs of two of the regulatory workgroups “said they did not consider environmental justice.”  


Based on its findings, GAO recommended that EPA “improve the workgroups’ ability to identify environmental justice concerns – for example, by providing better guidance and training – and enhance the ability of its economic reviews to analyze potential environmental justice impacts.”


The next year, the Inspector General conducted a follow-up report and found that EPA had not changed its practices.  (Office of Inspector General 2006)  The Inspector General again found that “EPA program and regional offices have not performed environmental justice reviews in accordance with Executive Order 12898 … [and] EPA senior management has not sufficiently directed program and regional offices to conduct environmental justice reviews.”

Has EPA Considered EJ in Drinking Water Regulation?


EPA’s consideration of EJ when developing drinking water regulations is no different from its general failure to evaluate and analyze EJ in its other regulatory actions.  For example, following is the complete discussion of EJ from the arsenic regulation published by EPA in 2001:


Executive Order 12898 establishes a Federal policy for incorporating environmental justice into Federal agencies' missions by directing agencies to identify and address disproportionately high and adverse human health or environmental effects of its programs, policies, and activities on minority and low-income populations. The Agency has considered environmental justice related issues concerning the potential impacts of this action and consulted with minority and low-income stakeholders.


On March 12, 1998, the Agency held a stakeholder meeting to address various components of pending drinking water regulations and how they may impact sensitive sub-populations, minority populations, and low-income populations. Topics discussed included treatment techniques, costs and benefits, data quality, health effects, and the regulatory process. Participants included national, State, Tribal, municipal, and individual stakeholders. EPA conducted the meetings by video conference call between 11 cities. This meeting was a continuation of stakeholder meetings that started in 1995 to obtain input on the Agency's drinking water programs. The major objectives for the March 12, 1998 meeting were:

· Solicit ideas from stakeholders on known issues concerning current drinking water regulatory efforts;

· Identify key issues of concern to stakeholders, and;

· Receive suggestions from stakeholders concerning ways to increase representation of communities in EPA regulatory efforts.


In addition, EPA developed a plain-English guide specifically for this meeting to assist stakeholders in understanding the multiple and sometimes complex issues surrounding drinking water regulation.

(U.S. EPA 2001)


Even though the arsenic regulation showed a cost impact that was more than ten times higher for households in small communities than it was for households in larger communities (as discussed later in this paper), EPA did not analyze whether affected small communities had disproportionate numbers of low-income or minority people, as the Executive Order would seem to require.  Independent research, however, found that more than 50% of the counties that had small water systems affected by the arsenic rule had median household incomes that were well below the national average.  (Rubin 2001)


Another policy analyst criticized EPA at around the same time for its failure to evaluate the impacts of the arsenic rule on low-income or minority communities.  Sunstein (2001) wrote:  

It would be extremely valuable to assemble information about the distributional consequences of regulation. The benefits of some regulations are enjoyed disproportionately by people who are poor and members of minority groups.  The burdens of some regulations are imposed disproportionately on exactly the same groups. To assess the arsenic rule, it would be highly desirable to know whether poor people are mostly helped or mostly hurt. Would they bear high costs? Would the regulation operate as a regressive tax? Unfortunately, the EPA has not answered that question, though it would almost certainly be easy for it to do so. My own preliminary analysis suggests that the most significant financial burdens would be imposed on people with annual incomes well below the median – a point that is certainly relevant to overall evaluation.


A recent analysis of arsenic-affected water systems in Arizona found that there was no correlation between either income or race and the likelihood of being served by a Community Water System (CWS) with arsenic above the revised Maximum Contaminant Level (MCL, which was reduced from 50 to 10 ug/L in the 2001 rulemaking). Thus, the study suggests that, in Arizona, there does not appear to be a statistical association between race or income and the likelihood of living in a zip code containing a regulation-impacted community. (Cory and Rahman 2009)  While that study is an important addition to the literature on environmental justice for drinking water, its focus on one state does not provide sufficient information to determine whether there are EJ concerns for the arsenic regulation (or other drinking water regulations) nationwide.  

Further, the Cory and Rahman (2009) analysis also does not examine differentials in household-level compliance costs, as arise across different CWS size categories due to economies of scale in arsenic removal technologies.  Their analysis is based on zip code-level income and ethnicity data, which can mask important socio-economic variations within an impacted community.  For example, a regulation-impacted CWS within a given zip code could be a relatively large water system (e.g., serving multiple zip codes) with modest per household costs or, alternatively, it could be a very small CWS serving a fraction of the zip code population at a high per household cost (e.g., a low income trailer court, or a relatively affluent gated subdivision). Finally, independent studies conducted after a regulation has been promulgated (or, as in the case of the Arizona study, after the regulation has been implemented), are not a substitute for the agency conducting a thorough environmental justice analysis prior to finalizing a regulation.


Thus, even though Executive Order 12,898 remains in effect, EPA consistently has failed to implement the provisions of the order that require EPA to assess the effects of its regulations on low-income communities.  Indeed, there is strong evidence that at least some EPA regulations do impose much greater costs and/or lesser benefits on low-income communities than on higher-income communities.  As of this writing, however, EPA continues to ignore these important issues when it promulgates regulations.

How is EPA’s Office of Groundwater and Drinking Water Implementing EJ?

EPA’s Office of Groundwater and Drinking Water (“OGWDW”) annually publishes an action plan to integrate EJ into its operations.  (US EPA 2009)  The plan, however, does not even mention rulemaking activities, let alone describe how EJ concerns will be used to inform the rulemaking process.


OGWDW’s plan for 2009 indicates that the office is conducting studies to determine potential disparate impacts of complying with existing drinking water regulations.  For example, the plan states:  “The Office currently is conducting a study to determine if there is a relationship between public water systems in noncompliance with drinking water regulations and environmental justice (or economically distressed) communities.”  The report also states that OGWDW will use its databases (including the Safe Drinking Water Information System and census data) to “identify whether significant demographic differences exist between populations served by systems in violation of health-based standards within geographic regions and systems not in violation.”


These types of analyses could be useful in determining funding priorities and the need for variances and exemptions.  They also could be used to inform future decisions about new drinking water regulations.

How Might Drinking Water Regulation Be Different if EJ Were Considered?
To understand how federal drinking water regulations and other SDWA-related policies  might be different if EJ where taken more fully into consideration by EPA, there are two related questions that need to be addressed: (A) What are the relevant EJ issues within the context of the federal drinking water regulatory program?; and (B) What are the implications of these EJ issues for federal regulatory policies and related programs under the SDWA?  Below, we address each of these questions in turn.

A. What are the relevant EJ issues in the drinking water regulatory context?

We can envision three potentially relevant scenarios under which EJ might arise in the context of EPA’s implementation of the federal drinking water regulatory program under the SDWA:

1. Protecting sensitive subpopulations (e.g., fetuses, children, elderly, those with compromised immune systems). Sensitive subpopulations typically are protected through the deployment of the Agency’s standard risk assessment protocols in the MCL Goal (MCLG) and MCL setting process. In particular, under the SDWA, MCLGs are to be established in a manner that ensures “no known or anticipated adverse effects on the health of persons occur and which allows an adequate margin of safety” for even the most sensitive and most exposed persons.  Hence, EJ with respect to sensitive subpopulations is generally a non-issue under the SDWA, unless an unlikely scenario arises where an MCL is set so far above the MCLG  that sensitive subpopulations could be at undue risk at the enforceable standard.

2. Setting or enforcing standards with potential racial or ethnic bias.  This situation might arise if regulations require compliance efforts in a disproportionately high percentage of communities that have relatively large minority populations (which is the issue explored by Cory and Rahman, 2009).  Alternatively, this situation could arise where prolonged noncompliance with SDWA regulations occurs and is allowed to continue in water systems serving a relatively high proportion of minority residents. 

a. In the former case, where the standard itself affects minorities disproportionately, the distribution of the regulatory impact may be simply an issue of where source waters happen to exceed  MCLs.  Where such a situation arises for a naturally occurring contaminant (e.g., radon or arsenic), then this would reflect natural occurrence patterns (e.g., geology) rather than any inherent bias in policy-making. If instead the regulated compound is introduced into the source waters by a human process (e.g., as effluent discharged by a factory, or as leachate from a landfill), then the EJ issue is predominantly one of potentially inequitable wastewater or hazardous waste regulation and enforcement (rather than a SDWA-related injustice, per se), and the “polluter pays” philosophy should guide efforts to remedy the problem.

b. If the issue pertains to bias in the enforcement of a drinking water standard, then there may well be relevant EJ issues associated where EPA (or the primacy state) inequitably allows water systems with relatively large minority populations to remain out of compliance for extended periods. In this context, the lack of enforcement results in a disproportionate share of minority populations being exposed to contaminants at levels above the MCL.  However, if the cause of persistent noncompliance reflects a situation where much of the community is unable to pay for necessary water treatment, then this is more an affordability issue than an ethnic or racial matter (and thus falls into the third EJ category, described below).  

3. Over-burdening low and fixed income households.  Compliance-related escalations in household bills for a necessity like potable water may create economic distress in low income households, especially where compliance with drinking water regulations results in a significant increase in the water bills for a household (e.g., several hundred dollars per month).  While the burden of paying for MCL-related compliance costs can be difficult for the urban poor, the largest financial burdens are likely to fall on the rural poor and others of limited means who are served by small CWS.  This is because small utilities cannot realize the economies of scale in water treatment that can be enjoyed in larger systems.  The imposition of considerably higher per household compliance costs in smaller CWS (e.g., by a factor of 100 compared to large urban systems) introduces an inequitable cost burden on the impacted low income households.  

Under the SDWA regulatory program, it appears that the most relevant EJ issues pertain to potential discriminatory impacts related to the economic status of households (the third issue above, affordability) rather than physical sensitivity or potential ethnic/racial bias (the first two issues described above).  This means that impacts on low income households are the most relevant focal point for EJ considerations under the federal drinking water regulatory program.  

This EJ issue is especially applicable in small rural communities, where not only are the household-level costs especially high, but also household income levels tend to be lower in such areas (e.g., Ottem et al., 2003).  The result is a double whammy – relatively high per household costs borne by households that typically earn incomes below the national average. 

The household-level compliance costs in small CWS are inequitable because the rural poor need to pay far more for the same level of regulatory-mandated risk reduction than do their counterparts served by larger CWS.  Further, the magnitude of the cost burden (especially for the rural poor in small CWS) may result in household financial distress and, perhaps, elevated health risks associated with the decline in their effective disposable income (Rubin et al., 2008). When such cost-associated risks arise for economically disadvantaged households in small CWS, these households actually are likely to realize a lesser net risk reduction than the more affluent or those in larger communities.  This is because some of the MCL-generated risk reductions may be offset by the risks imposed by the high cost. (Raucher et al., 2009; Lawson et al., 2009).  

B. What are the EJ implications for the federal drinking water regulatory program?
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The EJ issue arising from high compliance costs in small CWS is significant, because there are so many relatively small CWS, and some EPA regulations predominantly impact such systems. For example, Figure 1 shows a system size-based breakdown of EPA’s estimates for the share of national regulatory benefits and costs for the radon MCL proposed by EPA (US EPA, 1999).  This shows that the radon rule affects predominantly small systems, and the costs borne by small systems are disproportionate to the health benefits received.

As shown in Figure 1, EPA’s analysis of the 1999 proposed rule (MCL of 300 pCi/L) indicates the following:

} Roughly 37% of the systems above the proposed MCL serve 100 or fewer people, and the households served by these systems would bear nearly 18% of the national rulemaking’s cost, but receive only about 1% of the national benefits.

} Roughly 75% of the systems above the proposed MCL serve 500 or fewer people, and the households served by these systems would bear over 42% of the national rulemaking’s cost, but receive only 6% of the benefits. 

} Roughly 94% of the systems above the proposed MCL serve fewer than 3,300 people. The households served by these systems would bear over 65% of the national rulemaking’s cost, but receive only 22% of the benefits. 

These percentages may change at different MCLs. Nonetheless, the basic result is likely to remain — that small systems will bear a disproportionate share of the regulation’s cost relative to the share of benefits received. Analyses performed by EPA and other stakeholders indicate that benefits from the proposed radon rule are likely to be less than costs, even at the national aggregate level (e.g., Raucher and Crawford-Brown, 2004). Because compliance costs per household tend to be much greater in small systems than in larger ones (due to economies of scale in treatment), the risk-cost tradeoffs associated with the radon MCL in small systems are not likely to support an MCL as stringent as or in the range of the level originally proposed (Raucher and Crawford Brown, 2004). 



This leads to the issue of policy implications. EJ is a double-edged sword.  On one hand, there is a fairness-related philosophy that implies federal regulators should provide equal protection from health risk to all households regardless of community size, income, or ethnic composition. This line of reasoning typically is taken to infer that a national, uniform MCL needs to apply equally to all. However, as shown in the risk tradeoff discussion associated with the arsenic standard (discussed below), the equal protection philosophy does not necessarily correspond to applying the same MCL uniformly to all communities.

On the other hand, an equally valid and compelling EJ reasoning indicates that it is inequitable to make households served by small CWS spend 10 to 100 times more to obtain the same level of health risk reduction from an MCL than do their counterparts served by larger systems. In this context, EJ would be aimed at providing a more equitable allocation of the compliance costs borne per level of health risk reduction benefit enjoyed by the public.  

In either instance, there are four fundamental types of potential solutions to the inequities associated with small CWS affordability issues. One option is to establish less stringent MCLs for smaller, economically challenged communities, so that the household-borne costs of compliance can be reduced to a point that is sufficiently less burdensome, and such that a more suitable risk-cost balancing can be attained for small system customers. This “dual standard” approach is typically considered only for contaminants that pose a risk from long-term, chronic exposures, and not to pathogens that pose acute risks, and was envisioned in the “small system variance technology” provision of the 1996 SDWA Amendments. It was also proposed in a somewhat modified form by EPA, a decade later, with its 2006 affordability proposal that a level of up to three times the MCL could be accepted as protective of human health (Federal Register, 2006). The dual standard approach has been opposed, however, when characterized as unfairly providing lesser health protection to people served by small CWS. 

A second type of option is to provide federal financial relief to small water systems (or low-income households), to defray a suitable portion of MCL compliance costs. The logic is that if society deems it inequitable and inappropriate to have dual standards that allow less stringent MCLs for small systems, then society as a whole should pay to offset the financial burden that uniform standards impose on small communities, and the poor in general. This funding might take the form of grants or other subsidies to small CWS, or might be targeted directly to low-income households adversely impacted by MCL-related costs. The problem with this approach – even in relatively prosperous times – is that neither the executive nor legislative branches of the federal government have been inclined to allocate sufficient funds for such a program (beyond what is already allocated via existing programs such as the State Revolving Fund, which offers a limited amount of federal funds for state-allocated subsidized loans). 

A third option is to significantly reduce the number of small systems, by facilitating or mandating some form of regional or other consolidation into larger utilities where economies of scale in treatment may be realized. There are many types of regional solutions that can be highly beneficial under suitable circumstances (Raucher et al., 2006; Cromwell and Rubin, 2008). However, there are also many technical, economic, and other physical and institutional barriers that make consolidation-based solutions untenable in many small system contexts (Raucher et al. 2006; Ottem et al., 2003). 

Each of the three general alternatives described above have their advantages, disadvantages, limitations, and detractors. Due to these conflicts, U.S. policy-makers have not implemented any of these generic choices, and have not considered the serious EJ impacts of drinking water regulations.  The consequence is the status quo (or the fourth option – ignore the problem) which (1) applies uniform standards, where the standards are based on the large CWS context, (2) does not provide sufficient federal funding to small systems (or highly burdened households) to address the problem, (3) results in high levels of observed small system noncompliance and enforcement issues (which are themselves difficult to resolve due to the high costs of compliance and limited resources in small communities), and (4) imposes economic hardships on many households served by those small systems that make significant efforts to comply. 

 Case Study: EJ of the Arsenic Regulation for Drinking Water
As noted above, the existing national policy (uniform standards with a disparate economic impact on small communities) includes some MCLs that – due to their very high relative costs for low-income households served by small CWS –  may be considered inequitable.  Further, recent research by the authors and their colleagues has shown that the status quo may be harmful on a net risk basis for many households served by small CWS.  (Raucher et al. 2009; Lawson et al. 2009). 


Research over the past several decades suggests that the price of a commodity such as water can affect the disposable income of a family, which in turn affects the money they can devote to other parts of their lives such as health care. This situation raises the spectre of a risk-risk (or health-health) trade-off. The trade-off is particularly acute in communities served by small water systems, as the economies of scale that keep water prices reasonable in large systems can fail to apply in the smaller systems, leading to a significant rise in the cost of water supply to these communities.  Table 1 shows EPA’s estimated costs of compliance for the arsenic rule. (US EPA 2000).  This illustrates the problem:  to achieve the same level of public health protection is orders of magnitude more costly in smaller water systems than it is in larger systems.

	Table 1. Mean Annual Costs per-Household of the Arsenic MCL (10 ppb) 

	CWS Size Category (population served)
	EPA-Estimated Annual Cost per-Household

	25-100
	$407

	101-500
	$202

	501-1,000
	$88

	1001-3300
	$72

	3301-10,000
	$47

	10,001-50,000
	$40

	50,001-100,000
	$31

	100,001-1 million
	$25

	More than 1 million
	$1

	Weighted average across all size categories
	$39

	Source:  US EPA 2000 and Sunstein 2001, updated to 2007 dollars




 
For more than two decades, researchers have been studying the relationship between income and health at the household level. This literature is reviewed in detail elsewhere (e.g., Rubin et al., 2008).  In general, authors have concluded that there is a strong correlation between income and mortality, regardless of race, gender, or other factors (Rogot and Sorlie, 1992; Lin et al., 2003). Further studies found that this correlation was much stronger at lower income levels than it was at higher income levels ( Backlund et al., 1999), and there also was a strong correlation between income and the incidence of various diseases including diabetes, heart disease, stroke, tuberculosis, influenza, and lung cancer  (Rubin et al., 2008).

Elsewhere, we show that the arsenic regulation has a meaningful probability of causing significant offsetting public health risks for low-income households in small communities.  These risks are due to the high cost of compliance in such communities.  (Raucher et al. 2009)  Specifically, Table 2 shows the results of an uncertainty analysis that asked the following question: How likely is it that the health risks caused by rising water costs would be larger than the reduction in health risks caused by treating the water to remove arsenic?  The results in Table 2 thus indicate that for a move from 20 μg/L to 10 μg/L of arsenic in very small systems, there is a 12% probability that the cost-imposed health risk would outweigh the arsenic-associated risk reduction.


Table 2. Probability that the number of adverse effects from rising water costs is larger than the decrease in number of cancer cases from arsenic in water. 

	
	Post-treatment [As] concentration (µg/L)

	
	1
	5
	10
	20

	Pre-treatment [As] concentration (µg/L)
	5
	30%
	
	
	

	
	10
	13%
	23%
	
	

	
	20
	6%
	8%
	12%
	

	
	50
	2%
	2%
	3%
	4%


Source:  Raucher et al. 2009

As a more concrete example, consider a community with 10,000 people (the size is large here just so the risks appear as numbers that can be easily interpreted). The original water concentration is 15 µg/L, and the MCL is set at 10 µg/L. Based on the EPA risk factor for arsenic, this reduction in arsenic “saves” 45 cases of cancer, about half of which would be fatal. 

By contrast, the treatment costs of $407 per household per year would increase the number of other health effects by 5.6 x 10-6 x 407 x 10000, or 22. So the adverse health effects from rising water costs might be on the same scale as the reduction in cancer cases through treatment.  If a small rural community has a relatively large proportion of low income households compared to the national average (which many do), then the cost-associated health impacts are expected to be even larger, and would result in an even lower net benefit from the removal of the arsenic.

Conclusion

Executive Order 12,898 requires EPA to consider the effects of its regulations and other decisions on low-income and minority communities.  The Inspector General and Government Accountability Office have criticized EPA for failing to comply with the Executive Order and consider environmental justice concerns in EPA’s rulemaking and permitting decisions.  


There are strong indications that recent drinking water regulations have a serious, adverse, and disproportionate impact on rural, low-income communities – an impact that was not considered by EPA during the rulemaking process.  We reviewed two recent regulations, the arsenic and radon regulations.  Our analysis shows that their impacts on low-income, rural communities are severe and vastly out of proportion to the impacts borne by larger, higher-income communities.  Indeed, our analysis of the arsenic regulation concludes that many of the health benefits in these small communities may actually be eroded by the excessive cost of complying with the regulation.  As a consequence, households in low-income, rural communities are paying substantially more to comply with drinking water regulations, but are receiving fewer (if any) health benefits.


This type of disproportionate impact is the very type of outcome that the Executive Order requires EPA to evaluate and seek to avoid.  If EPA begins to comply with the Executive Order, then, in our opinion, it would be likely to result in drinking water regulations that mitigate the adverse impacts of such regulations that are being borne by low-income, rural communities.
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Figure 1. Percentage of national regulatory benefits and costs for radon, by system size (at MCL = 300 pCi/L). � EMBED Excel.Sheet.8  ���


Source: Derived from U.S. EPA, 1999.








� The agencies subject to E.O. 12,898 are the Departments of Defense, Health and Human Services, Housing and Urban Development, Labor, Agriculture, Transportation, Justice, Interior, Commerce, and Energy; the Environmental Protection Agency; and various offices and councils that advise the President.
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