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0. Executive Summary

The U.S. Environmental Protection Agency (EPA) has relied on median household income (MHI) to measure whether communities can afford to comply with new drinking water regulations.  MHI is strongly related to the presence of low-income households (households with income below one-half of the national median income), but is more weakly correlated with the percentage of households in poverty or living in poverty areas (areas where 20 percent or more of the households are in poverty).  MHI by itself, therefore, is not an accurate measure of the ability of a community to afford increased water costs.

There is a highly significant difference between small water systems that are located in metropolitan areas (MA) and those that are located in non-metropolitan areas.  Non-MA water systems are substantially smaller than those located in MAs.  In addition, non-MA water systems are in communities with a significantly lower level of economic resources: MHI that is 25-30 percent lower than MA water systems; poverty rates that are 50-60 percent higher than MA water systems; and more than twice as many households in poverty areas as in MA water systems.

Essentially all water systems that are at risk of being unable to afford increased water costs are located in non-metropolitan areas.  Whether measured by income, poverty, poverty areas, or a combination of all three indicators of economic risk, the risk is far great for non-MA water systems.  In fact, one out of every eight small water systems in non-metropolitan areas is economically at risk, while only one out of every 200 small water systems in MAs faces a similar affordability risk.

Affordability analysis, therefore, must focus on small water systems that are at risk of being unable to afford compliance, and this means that water systems in non-metropolitan areas should be the primary focus of concern.  In addition, any affordability analysis should rely on specific data for the water systems (or their communities) that will face compliance costs.  That is, factors such as income, poverty, poverty areas, existing water costs, and new compliance costs should be evaluated only for water systems that are likely to face compliance costs, rather than for all water systems in a size category nationwide.

1. Overview and Methodology

1.1 Relationship to previous white papers

This paper is the next stage in analyses that started in two earlier White Papers: “Affordability of Water Service” and “Economic Characteristics of Small Systems.”  Those papers suggested, based on data from two or three states, that (1) median household income was not related to the incidence of poverty or other potential indicia of affordability concerns, and (2) levels of income and poverty for small water systems are significantly different between urban and rural areas.

In addition, those papers concluded that affordability criteria used by the U.S. Environmental Protection Agency (EPA) did not properly focus on communities with affordability concerns and did not properly distinguish between urban and rural water systems.  However, those papers did not suggest an alternative procedure to identify communities with potential affordability concerns or to conduct a national-level affordability analysis.

This paper will use data for every county in the United States to more completely analyze the questions addressed in the earlier papers.  In addition, these county-level data will be used to develop a procedure to conduct affordability analyses of proposed EPA drinking water regulations. 

1.2 Methodology

A database was constructed for all 3,140 counties (or equivalent areas defined by the U.S. Bureau of the Census) in the United States, excluding the District of Columbia.  The database contains the data shown in Table 1, in addition to the state, name of the county, and similar identifying information.  The data were extracted from the sources listed in Table 1 by matching county names or Census Bureau county codes as appropriate to the data source.

	Table 1
Contents of Database

	Field Name
	Description
	Source

	CWS500
	No. of community water systems serving 500 or fewer people
	(10)

	CWS501
	No. of community water systems serving 501-3,300 people
	(10)

	CWS3301
	No. of community water systems serving 3,301-10,000 people
	(10)

	CWS10K
	No. of community water systems serving more than 10,000 people
	(10)

	HHI5K
	No. of households with income of under $5,000 in 1989
	(7)

	HHI10K
	No. of households with income of $5,000-$9,999 in 1989
	(7)

	HHI15K
	No. of households with income of $10,000-$14,999 in 1989
	(7)

	HHI20K
	No. of households with income of $15,000-$19,999 in 1989
	(7)

	HHI25K
	No. of households with income of $20,000-$24,999 in 1989
	(7)

	HHI30K
	No. of households with income of $25,000-$29,999 in 1989
	(7)

	HHINPOV
	No. of households with income below poverty level in 1989
	(4)

	HHPOVAREA
	No. of households living in poverty areas in 1990
	(4)

	HUTOTAL
	Total number of housing units in 1990
	(7)

	HUWATER
	Number of housing units on community water system in 1990
	(7)

	METRO
	Is county in a metropolitan area as of 1999
	(12)

	MHI1989
	Median household income in 1989
	(7)

	MHI1993
	Median household income in 1993
	(7)

	POP
	Total population in 2000
	(3)

	TOTHH
	Total number of households in 1989
	(4)

	


The meaning of these data should all be self-explanatory except for “poverty areas.”  The Census Bureau defines a poverty area as being a census tract (or similar geographic area) where 20 percent or more of the households have incomes below the poverty level. (6)  Poverty areas provide a method to identify relatively small areas (census tracts typically contain between 2,500 and 8,000 people) that have a high incidence of poverty.  The county-level data used here totals the number of households in each county that are located in census tracts that meet the definition of a poverty area.

Four ratios were calculated for each county to facilitate comparisons among counties of different sizes.  The ratios are shown in Table 2.

	Table 2
Calculated Ratios

	Field Name
	Description
	Calculation

	PCTWATER
	% of housing units with public water
	HHWATER ( HUTOTAL * 100

	PCT15K
	% of households with income below $15,000
	(HHI5K + HHI10K + HHI15K) ( TOTHH * 100

	PCTPOVERTY
	% of households in poverty
	HHINPOV ( TOTHH * 100

	PCTPOVAREA
	% of households in poverty areas
	HHPOVAREA ( TOTHH * 100

	


Most of the analyses of the database use weighted averages, with weightings based on the number of water systems in a size category.  For example, the calculation of median household income in 1989 for water systems with 500 or fewer people would use Equation 1.  This type of analysis, then, uses the simplifying assumption that each water system in a county has the same demographic profile as the county as a whole (for example that each water system in County X has a median income that is identical to the median income of County X).  


Equation 1:
To determine whether there is a statistically significant difference between water systems in metropolitan areas as opposed to those in non-metropolitan areas, the Student’s T test was used to calculate the analysis of variance (ANOVA).  This statistical test measures the likelihood that two populations are the same, given the results observed and the possibility that the results would be due to random chance.  To determine whether results were statistically significant, a probability (ρ) of 5 percent or less (ρ ≤ 0.05) was used.  That is, if there is a 5 percent or lower chance that the observed differences are due to random chance, then the observed difference is considered to be “real” or statistically significant.

The analyses of the relationship between median household income and measures of being economically at risk (low income and poverty status) were conducted by plotting the data on a scatter plot and using Microsoft Excel’s built-in trend line capability to fit the best curve to the data.  In the analyses for low income, poverty status, and poverty areas, the data would be expected to be asymptotic; that is, the number of households in poverty would not become negative as income increases, but would remain positive and gradually approach zero.  One would expect the best fit for this type of data to be a logarithmic curve and that is, in fact, what the analyses show.

1.3 Identifying Areas that are Economically At Risk

Affordability analyses under the Safe Drinking Water Act (SDWA) are supposed to evaluate the ability of both water systems and their customers to pay the costs associated with proposed regulations.  For the various analyses that are conducted as part of this study, three different measures are used to assess if an area is at risk of being unable to afford increased water costs (which we will term “economically at risk”):

Low income:  Household income of less than $15,000 in 1989.  This represents approximately one-half of the nationwide median household income in that year.  Nationwide, approximately 24.3 percent of households had incomes below $15,000 in 1989.

Poverty:  Household income below the poverty level in 1989.  The poverty level varies with the number of people living in the household and, therefore, is a better measure than income of the risk that a household will be unable to afford increased costs.  Poverty status takes into account the need to provide food, clothing, shelter, medical care, and other necessities for the number of people actually living in the household.  Approximately 12.9 percent of all households had incomes below the poverty level in 1989.

Poverty area:  Households located in a poverty area.  As noted above, the Census Bureau defines a poverty area as a census tract where at least 20 percent of the households have incomes below the poverty level.  A poverty area represents a concentration of poverty that is more than 50 percent greater than the average incidence of poverty nationwide.  In 1989, approximately 21 percent of households in the United States were located in poverty areas.  Identifying poverty areas is particularly important for determining a small community’s (or small water system’s) ability to bear additional costs, because it may be difficult to find ways to shift costs to more affluent households when low-income households are clustered together or when most households are at or near the poverty level.  

2. Evaluating the Use of Median Household Income to Measure Affordability 

2.1 Overview

EPA uses median household income (MHI) as the standard for determining a water system’s ability to pay the costs associated with drinking water regulations.  EPA’s current benchmark is that water costs that are 2.5 percent of MHI are affordable. (11)

The earlier white paper on affordability, as well as parties that have submitted comments on proposed EPA regulations, raise questions about the relationship between MHI and measures of economic risk.  For example, if MHI is closely correlated with the incidence of poverty (or other measures of economic risk in a community), then it might be appropriate to use MHI as a basis for determining the ability of water systems to afford new compliance costs.  However, if MHI is not related to the incidence of poverty (or other measures of risk), then it would not be appropriate to use MHI as the basis for evaluating affordability.

2.2 MHI’s Relationship to Low-Income Households

Income distribution curves can be expected to vary from one community to another.  For example, as noted in a previous white paper, an analysis in Nebraska found little correlation between MHI and the number of households with incomes below $10,000. (2)  However, the fact that there will be some variation among communities does not necessarily mean that MHI is not closely correlated with the number of low-income households.  Indeed, it may be reasonable to hypothesize that communities with lower MHI will also have more households with low incomes.

To test this hypothesis, an analysis was conducted that evaluates the relationship between MHI in a county and the percentage of low-income households in the county.  The results, shown graphically in Figure 1, indicate that there is, in fact, a very strong correlation (R2 = 0.9552) between a county’s MHI and the percentage of low-income households in a county.  The resulting function shows, for example, that a decrease in MHI from $30,000 to $20,000 would increase the percentage of low-income households from 22.8 percent to 37.9 percent.

Figure 1
Correlation Between Median Household Income and 
Percent of Households with Incomes Below $15,000 Per Year
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What this means, simply, is that if you were attempting to identify communities with a high percentage of low-income households, it would be reasonable to do so using the community’s MHI.  The lower the MHI, the higher the percentage of low-income households.  The relationship between MHI and low-income households also would allow EPA to make reasonable assumptions about the affordability impacts of new regulations.  For example, EPA’s determination that 2.5 percent of MHI is affordable means that it would be “affordable” for approximately 22.8 percent of households to pay at least 5.0 percent of their income for water.  This conclusion is based on the following:  The national MHI in 1989 was approximately $30,000.  In communities with MHI of $30,000, approximately 22.8 percent of households had incomes below $15,000, or one-half of the MHI.  A cost that is 2.5 percent of $30,000 will be 5.0 percent of $15,000.

2.3 MHI’s Relationship to Households in Poverty

The relationship between the incidence of poverty and MHI may be less clear than the relationship between low-income households and MHI.  The major difference, of course, is that poverty is not strictly a function of income, but combines both income and the number of people living in the household.  As is the case with low-income households, we expect there to be some variation among communities, but a reasonable hypothesis might be that there still would be a fairly strong relationship between MHI and the percentage of households with incomes below the poverty level.

To test this hypothesis, a similar analysis was conducted that evaluates the relationship between MHI in a county and the percentage of households in poverty in the county.  The results, shown graphically in Figure 2, indicate that there is an moderately strong correlation (R2 = 0.7609) between a county’s MHI and the percentage of households in poverty in a county.  As expected, the data show a wider variation than the data for low-income households.  For example, at an MHI of approximately $30,000, the incidence of poverty ranges from 0 percent to more than 20 percent.  However, the relationship is still fairly strong and can be used to prepare a rough estimate of the effect of MHI-based affordability determinations on households in poverty.  For example, it can be estimated, from this function, that in a community with MHI of $30,000, approximately 10.6 percent of households will live in poverty; while a community with MHI of $20,000 will have approximately 21.0 percent of households living in poverty.  It must be cautioned, however, that there is a very wide range of results.  A proper poverty analysis, therefore, should not rely on national averages or trend lines, but should focus on the specific communities that might be affected by a change in drinking water regulations.

Figure 2
Correlation Between Median Household Income and 
Percent of Households with Incomes Below the Poverty Level
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In short, MHI bears a moderately strong relationship to the incidence of poverty in a community.  The poverty level is designed to measure the ability of a household to meet its basic needs, taking into account the size of the household.  The incidence of poverty, therefore, should be a key indicator of the ability of a household to afford additional costs for water; but poverty cannot be accurately estimated from MHI alone.  

2.4 MHI’s Relationship to Poverty Areas

The percentage of households residing in poverty areas, that is, the prevalence of poverty areas in a community, should be an important indicator of community affordability.  If a high percentage of households are in poverty areas, then it may be difficult to deal with affordability problems locally.  To illustrate this point, it is possible for two counties to have the same poverty rate, but very different number of households residing in poverty areas.  For instance, both communities may have 15 percent of their households with incomes below the poverty level, but in one community these households are concentrated in one neighborhood, while in the other community poverty households are spread out among several neighborhoods.  Particularly in communities that are served by multiple, small water systems (rather than a single large system), the prevalence of poverty areas could determine whether water systems can find a way to bear increased costs locally, or whether it would need assistance from outside of the system (such as grants or low-interest loans) in order to fund improvements.  

It would be reasonable to expect the relationship between poverty areas and MHI to be similar to the relationship between poverty and MHI, but perhaps even more loosely correlated since poverty areas are a function of not only income and household size, but also local housing patterns.

To test this hypothesis, a similar analysis was conducted that evaluates the relationship between MHI in a county and the percentage of households in poverty areas in the county.  The results, shown graphically in Figure 3, indicate that there is a weak correlation (R2 = 0.4707) between a county’s MHI and the percentage of households in poverty areas in a county.  Indeed, a simple look at the scatter plot of the data shows almost no relationship between the prevalence of poverty areas and MHI.  For example, at an MHI of approximately $30,000, the percentage of households living in poverty areas ranges from 0 to 100 percent, with seemingly no pattern to the data.

Figure 3
Correlation Between Median Household Income and 
Percent of Households Living in Poverty Areas
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In short, MHI is not a good proxy for the existence of poverty areas in a community.  This is not particularly surprising, given the impact that local housing patterns can have on the existence of poverty areas.  However, it does point out a particular problem with an affordability methodology that looks solely at MHI.  Specifically, looking solely at MHI misses a very important factor in determining the ability of communities to apportion the costs of improvements to a water system.  As noted above, if most people in the community live in poverty areas, the community’s ability to apportion costs within the community may be limited.

3. Understanding Differences Between Metropolitan and Non-Metropolitan Water Systems

The federal government defines a “metropolitan area” (MA) as a city (or other urbanized area) of at least 50,000 people, usually including a total population of at least 100,000 people, and having at least 60 percent of its population living in urban areas. (13).  As of 1999 (the most recent update to the list of MAs), there were 349 MAs in the United States, encompassing 853 counties and the District of Columbia, as shown in Map1.  The 2000 census count shows that approximately 80.6 percent of the population of the United States resides in a MA.

According to data from the 1990 census, approximately 89.5 percent of housing units located in MAs received water from a community water system.  In contrast, only 64.2 percent of housing units in non-metropolitan areas received water from a community water system. Table 3 shows the number of water systems, by size, that are located in MAs and those that are located in non-metropolitan areas.

	Table 3

Number of Water Systems, by Size, 

in Metropolitan and Non-Metropolitan Areas (2001)

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	0-500
	20,072
	18,328

	501-3,300
	6,573
	8,363

	3,301-10,000
	2,607
	1,972

	Over 10,000
	2,771
	824

	Total
	32,023
	29,487

	


The data shown in Table 3 are striking when the differences in population between MAs and non-MAs are taken into account.  Recall that four times as many people live in MAs as in non-MAs, yet the number of water systems in each type of area is approximately equal.  In fact, the average number of people (based on the 2000 census) per water system is 14,392 in MAs, but only 2,446 in non-MAs.  Stated differently, the average metropolitan area water system serves about six times as many people as the average water system in non-metropolitan areas.

Table 4 provides further information about the distribution of water systems in metropolitan counties and non-metropolitan counties.  Specifically, the table shows the number of counties that have a certain number of community water systems.  The table contains some surprising information.  For example, a higher percentage of counties in MAs have no community water system than non-MA counties.  Similarly, this table discloses that the proliferation of water systems appears to be occurring primarily in MA counties, where more than 56 percent of the counties have 20 or more water systems.  In contrast, only 17 percent of non-MA counties have 20 or more water systems.  Thus, the average MA county has 37 water systems (median of 23), while the average non-MA county has only 13 water systems (median of 9).  This MA proliferation of water systems is present, in the extreme, in Harris County, Texas, (the greater Houston area) which has 697 community water systems.

	Table 4

Number of Community Water Systems per County 

in Metropolitan and Non-Metropolitan Areas (2001)

	No. of Community Water Systems
	Metropolitan Area Counties
	Non-Metropolitan Area Counties

	0
	23  (  2.7%)
	22  (  1.0%)

	1-9
	166  (19.5%)
	1,211  (53.0%)

	10-19
	181  (21.2%)
	651  (28.5%)

	20-29
	136  (15.9%)
	221  (  9.7%)

	30-39
	90  (10.6%)
	75  (  3.3%)

	40-49
	70  (  8.2%)
	42  (  1.8%)

	50-99
	122  (14.3%)
	55  (  2.4%)

	100 or more
	65  (  7.6%)
	10  (  0.4%)

	Average
	37
	13

	Median
	23
	9

	Maximum
	697
	184

	


In addition to differences in water systems, MAs and non-MAs also are very different from each other demographically.  Figures 4, 5, and 6 show weighted averages of the median household income, percentage of households in poverty, and percentage of households in poverty areas, by water system size, in MAs and non-MAs.  The differences are dramatic and a statistical test (ANOVA) shows that the differences between MAs and non-MAs for each of these characteristics is highly significant (ρ < 0.0002).

Figure 4
Median Household Income (1989) by Size of Water System
in Metropolitan and Non-Metropolitan Areas (ρ < 0.0001)
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Figure 5
Percent of Households in Poverty (1989) by Size of Water System
in Metropolitan and Non-Metropolitan Areas (ρ < 0.0001)
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Figure 6
Percent of Households in Poverty Areas (1989) by Size of Water System
in Metropolitan and Non-Metropolitan Areas (ρ < 0.0002)
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These data show that there is an enormous difference between small water systems in metropolitan areas and those that are in non-metropolitan areas.  Small systems in MAs are much more likely to be in close proximity to other water systems (MA counties have nearly three times as many water systems, on average, as non-MA counties).  Moreover, the customers of small systems in MAs, on average, have significantly higher incomes, and a significantly lower incidence of poverty, than customers of small systems in non-MAs.

Despite the fact that over 80 percent of the people live in MAs, the number of small water systems is split evenly between MAs and non-MAs (see Table 3).  Thus, the use of national averages for small water systems will be highly misleading and result in inaccurate conclusions.  There appears to be a fundamental difference between small systems in MAs and small systems that are not in MAs.  The differences cover factors such as the proximity of the water system to other water systems, the income of the system’s customers, and the incidence and distribution of poverty within the system’s service area.  These factors can be enormously important in establishing federal policy for small water systems in general, and for evaluating the affordability of proposed drinking water regulations in particular.

4. Measuring Economic Risk

4.1 Overview

There is no single piece of information that would definitively indicate whether a community has a serious risk of being unable to afford significantly increased water bills, or whether the water system itself can afford to finance required improvements in the system.  Throughout this paper, three measures of need have been (and will continue to be) used: income (either median household income or the percent of households with incomes below $15,000), percent of households with incomes below the poverty level, and percent of households located in poverty areas.  These measures of need are extremely conservative; that is, they tend to understate the number of households that are unable to pay for their basic needs on a day-to-day basis.  

For example, the poverty level is supposed to measure a household’s ability to meet its basic needs.  A recent study from the Economic Policy Institute, however, concludes that the poverty level greatly understates the level of income that is required to meet a household’s basic needs. (1)  Among that study’s conclusions:  “Nearly 30% of families with incomes below twice the poverty line faced at least one critical hardship such as missing meals, being evicted from their housing, having their utilities disconnected, doubling up on housing, or not having access to needed medical care.”

Similarly, the federal program for assisting low-income households with energy costs, the Low Income Home Energy Assistance Program (LIHEAP), recognizes that some households with incomes above the poverty level also cannot meet their basic needs without financial assistance.  As a consequence, Congress authorized the LIHEAP program to provide funding to households that have incomes below 150 percent of the poverty level. (8)  

The following analysis of economic risk will focus on the neediest households and communities, for example by identifying the approximately 400 counties with the lowest median household income or highest levels of poverty.  It must be recognized, however, that this does not mean that all other counties should be ignored and do not have a serious economic risk.  In fact, if the LIHEAP criteria and Economic Policy Institute’s findings are correct, then hundreds of other counties would face serious affordability problems as well.

Finally, throughout the following analysis, results will be presented that distinguish between metropolitan and non-metropolitan areas.  This distinction is not made because non-MA counties or water systems are somehow “special” (or because this paper is sponsored by the National Rural Water Association), but because the analyses in Section 3, above, showed that there is a fundamental and significant difference between MA and non-MA water systems and counties.  These differences should be taken into account by policy makers and should have a fundamental affect on how the affordability of drinking water regulations is evaluated.

4.2 Household Income

In 1989 (as measured during the 1990 census), the national median household income (MHI) was approximately $30,000. (5)  In that year, roughly one in every seven counties (455 counties) had a median household income that was below $18,000; that is, an MHI that was less than 60 percent of the national median.  Further analysis of these counties will provide an understanding of the potential impact of increased water costs on low-income communities.

Of the 455 counties with MHI less than $18,000, all but 6 are located in non-metropolitan areas, as shown on Map 2.  That is, almost without exception, the lowest-income counties in the United States are in non-metropolitan areas.

Most households in these 455 low-income counties are served by a community water system.  Overall, 68.7 percent of the housing units in these counties are on a public water supply.  In fact, 63 of these counties have more than 90 percent of their households on public water, while only 7 have fewer than 10 percent of their households on public water.  That is, even though incomes in these counties are very low, most people still are served by a community water system.

Indeed, Table 5 shows that there are more than 4,000 community water systems in these 455 counties.  Further, all but 112 of the water systems are small (serve fewer than 10,000 people), and all but 118 are in the non-metropolitan counties.  In addition, as the table shows, more than 3,500 (88 percent) of the systems serve fewer than 3,300 people. 

	Table 5

Number of Water Systems, by Size, 

in Metropolitan and Non-Metropolitan Areas 

in Counties with Median Household Income Below $18,000 

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	0-500
	29
	1,968

	501-3,300
	43
	1,552

	3,301-10,000
	22
	367

	Over 10,000
	24
	88

	Total
	 118
	3,975

	Median household income for 1989

Number of water systems and metropolitan area designations as of 2001


4.3 Households in Poverty

In 1989, approximately 12.9 percent of all households had incomes below the poverty level.  In that year, roughly one in every eight counties (409 counties) had a poverty rate that was more than twice the national average; that is, the county had 25.8 percent or more of its households with incomes below the poverty level.  As was the case with low-income counties, further analysis of these high-poverty counties will provide an understanding of the potential impact of increased water costs on low-income communities.

Of the 409 counties with 25.8 percent of more of their households in poverty, all but 15 are located in non-metropolitan areas, as shown on Map 3.  That is, almost without exception, the highest-poverty-rate counties in the United States are in non-metropolitan areas.

Most households in these 409 low-income counties are served by a community water system.  Overall, 77.1 percent of the housing units in these counties are on a public water supply.  In fact, 75 of these counties have more than 90 percent of their households on public water, while only 2 have fewer than 10 percent of their households on public water.  That is, even though many households in these counties are in poverty, most people still are served by a community water system.

Indeed, Table 6 shows that there are more than 4,300 community water systems in these 409 counties.  Further, all but 147 of the water systems are small (serve fewer than 10,000 people), and all but 245 are in the non-metropolitan counties.  In addition, as the table shows, more than 3,700 (87 percent) of the systems serve fewer than 3,300 people. 

	Table 6

Number of Water Systems, by Size, 

in Metropolitan and Non-Metropolitan Areas 

in Counties with 25.8% or More of Households in Poverty 

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	0-500
	103
	2,112

	501-3,300
	64
	1,490

	3,301-10,000
	38
	378

	Over 10,000
	40
	108

	Total
	 245
	4,088

	Poverty rates for 1989

Number of water systems and metropolitan area designations as of 2001


4.4 Poverty Areas

In 1989, approximately 21 percent of all households lived in poverty areas.  In that year, however, roughly one in every nine counties (351 counties) had all (that is, 100 percent) of their households living in poverty areas.  As was the case with low-income and high-poverty counties, further analysis of counties where everyone lives in a poverty area will further our understanding of the potential impact of increased water costs on low-income communities.

Of the 351 counties where everyone lives in a poverty area, all but 3 are located in non-metropolitan areas, as shown on Map 4.  Most households in these 351 counties are served by a community water system.  Overall, 65.9 percent of the housing units in these counties are on a public water supply.  In fact, 45 of these counties have more than 90 percent of their households on public water, while only 4 have fewer than 10 percent of their households on public water.  That is, even though all of these counties are considered poverty areas, nearly two-thirds of the households still are served by a community water system.

Indeed, Table 7 shows that there are more than 2,900 community water systems in these 351 counties.  Further, all but 51 of the water systems are small (serve fewer than 10,000 people), and all but 36 are in non-metropolitan counties.  In addition, as the table shows, almost 2,600 (89 percent) of the systems serve fewer than 3,300 people. 

	Table 7

Number of Water Systems, by Size, 

in Metropolitan and Non-Metropolitan Areas 

in Counties where All Households are in Poverty Areas 

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	0-500
	10
	1,448

	501-3,300
	14
	1,127

	3,301-10,000
	9
	272

	Over 10,000
	3
	48

	Total
	  36
	2,895

	Poverty area designations for 1989

Number of water systems and metropolitan area designations as of 2001


4.5 Combining All Three Measures of Communities at Risk

All three of these measures of community and household economic risk – low-income, poverty, and poverty areas – should be considered in developing national-level affordability policies.  In order to combine all three of these measures into a single measure of affordability risk, each county was ranked (with 1 being the county most at risk) on each of the three measures.  These rankings were then totaled and the resulting totals were then ranked again. The result is that each county in the United States is ranked (with 1 being the county with the most indicia of economic risk).

This ranking makes it easy to focus an analysis on areas of the country that have high economic risk.  The cut-offs are somewhat arbitrary; for example, an analysis could focus on the 400 riskiest counties, the 500 riskiest counties, etc.  The critical element, though, is to analyze the impact of national policies – in this instance, increased water costs resulting from new drinking water regulations – on the portions of the country that are least likely to be able to afford to comply with the new regulations.

For instance, focusing on the 400 most at-risk counties shows that all but 8 are located in non-metropolitan areas, as shown on Map 5.

To illustrate what it means to be on this list of the 400 counties with the greatest economic risk, Table 8 provides a profile of the 400th county (that is, the least risky of the 400 counties) on this list.

	Table 8

Profile of the 400th Most At-Risk County (Jackson County, Illinois)

	Median household income (1989)
	$17,567

	Percent of households in poverty (1989)
	29.5%

	Percent of households in poverty areas (1989)
	61.0%

	Percent of housing units on public water (1990)
	91.6%

	Number of community water systems (2001)
	19

	    CWSs serving fewer than 10,000 people
	17

	Population (2000)
	59,612

	Economic risk based on rankings for median household income, households in poverty, and households in poverty areas, all as of 1989

Number of water systems and metropolitan area designations as of 2001


As would be expected from the earlier analyses, most households in these 400 counties are served by a community water system.  Overall, 70.4 percent of the housing units in these counties are on a public water supply.  In fact, 59 of these counties have more than 90 percent of their households on public water, while only 2 have fewer than 10 percent of their households on public water.  Thus, even in the most economically at risk counties in the United States more than 70 percent of the households still are served by a community water system.

Table 9 shows that there are more than 3,700 community water systems in these 400 counties.  Further, all but 105 of the water systems are small (serve fewer than 10,000 people), and all but 138 are in non-metropolitan counties.  In addition, as the table shows, almost 3,300 (87 percent) of the systems serve fewer than 3,300 people. 

	Table 9

Number of Water Systems, by Size, 

in Metropolitan and Non-Metropolitan Areas 

in Counties with Highest Economic Risk

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	0-500
	43
	1,831

	501-3,300
	50
	1,375

	3,301-10,000
	21
	350

	Over 10,000
	24
	81

	Total
	 138
	3,637

	Economic risk based on rankings for median household income, households in poverty, and households in poverty areas, all as of 1989

Number of water systems and metropolitan area designations as of 2001


It also is interesting to compare the figures in Table 9 to all community water systems nationwide.  Specifically, Table 3 showed the number of water systems in MA counties and non-MA counties in each size category.  When those figures are compared to the figures in Table 9, it becomes apparent that there is an enormous difference in the levels of economic risk for small water systems in MAs as opposed to those that are not in MAs.  This analysis, as shown in Table 10, reveals that one out of every eight small non-metropolitan water systems is located in a county with high economic risk.  In contrast, less than one out of every 200 metropolitan-area small water systems is located in an area with high economic risk.

	Table 10

Percentage of Metropolitan and Non-Metropolitan Water Systems 

Located in 400 Counties with Highest Economic Risk

	System Size (Population Served)
	Metropolitan Area
	Non-Metropolitan Area

	
	In U.S.
	In 400 counties
	%
	In U.S.
	In 400 counties
	%

	0-500
	20,072
	43
	0.2%
	18,328
	1,831
	10.0%

	501-3,300
	6,573
	50
	0.8%
	8,363
	1,375
	16.4%

	3,301-10,000
	2,607
	21
	0.8%
	1,972
	350
	17.7%

	Over 10,000
	2,771
	24
	0.9%
	824
	81
	9.8%

	Total
	32,023
	138
	0.4%
	29,487
	3,637
	12.3%

	All Small Systems
	29,252
	114
	0.4%
	28,663
	3,556
	12.4%

	Economic risk based on rankings for median household income, households in poverty, and households in poverty areas, all as of 1989

Number of water systems and metropolitan area designations as of 2001


4.6 Summary

In summary, using four different measures of communities that have high economic risk (and thus would be expected to have a serious problem in being able to pay increased water costs), very similar conclusions are reached.  Under each measure, nearly all of the counties are in non-metropolitan areas.  Despite the predominantly rural nature of the neediest counties, at least two-thirds of the households receive their water from a public water system.  In fact, these counties tend to have an average of 9 or 10 water systems per county.  Those water systems are mostly small, with nearly 90 percent of the water systems in these counties serving fewer than 3,300 people.

5. Recommendations and Conclusions

The data presented in this paper demonstrate that, under a variety of measures, small water systems with high economic risk are located almost exclusively in non-metropolitan areas.  In discussing and analyzing the affordability of water service, there is a critical need to distinguish between metropolitan area water systems and those that are not located in a metropolitan area.  National averages – even national averages for water systems of a particular size – obscure the very significant differences in income and poverty levels between metropolitan and non-metropolitan counties and water systems.  

For example, a recent EPA affordability analysis found that the national median household income (in 1989) for water systems serving 500 or fewer people was $30,785. (9)  In contrast, Figure 4, above, shows that EPA’s calculation is representative of the MHI for this size category in metropolitan areas.  As that figure shows, the MHI for the smallest water systems was $31,351 in metropolitan areas, but only $23,409 in non-metropolitan areas.

Using EPA’s affordability standard of 2.5 percent of MHI, the difference in MHI of more than $7,000 between EPA’s national calculation and a similar calculation for non-metropolitan water systems would translate into $185 per year in “affordable” water costs.  That is, under EPA’s national MHI for the smallest systems, households can afford (according to EPA) $770 per year for water.  If, instead, EPA focused on non-metropolitan area water systems (approximately half of all systems serving 500 or fewer people; see Table 3),  the affordability threshold would decline to $585.

Given the tremendous differences in income and poverty levels throughout the United States, it would be preferable for an affordability analysis to focus on those communities that have a high risk of being unable to afford higher water costs.  Just as the safety of drinking water is determined based on the need to protect sensitive people (such as the elderly, young children, and pregnant or nursing mothers), the affordability of water should be determined based on a broad cross-section of communities that will have difficulty affording increased water costs.

This paper has presented several different measures that could be used to identify those communities.  As an example, one analysis ranked all counties in the United States on the basis of their combined rankings for MHI, poverty, and poverty areas.  In that analysis, 400 counties were identified that have the highest risk of being unable to afford cost increases.  Those 400 counties contain more than 3,700 small water systems.  Among those 400 counties, the highest MHI in 1989 was $20,586, and the weighted average MHI in 1989 was $16,135.  If EPA retained its 2.5 percent of MHI threshold, then the highest justifiable affordable water cost in these 400 counties would be $515 per year ($20,586 x 2.5%).  If the typical MHI in these counties were used, the affordable level of water costs would fall to $403 per year ($16,135 x 2.5%).

It should be emphasized that even these figures are based on the median (or 50th percentile) household in these communities.  No attempt has been made to focus on the lowest income households in these communities.

There are a number of different ways that EPA could revise its affordability analysis to focus on communities in need.  The best method would be to develop an estimate of the compliance cost of each water system and to compare that cost to the existing water costs and income in each community.  It is feasible to estimate compliance costs for each water system (using EPA’s cost curves that take into account system size) and to obtain income data for each community (from the Census Bureau).  However, reliable data on the cost of water in each community is not available.  Even without that data, though, it would be extremely useful to compare estimated compliance costs with median income levels in each community affected by a proposed regulation.

Using EPA’s threshold of 2.5 percent of MHI, the costs of the new regulation could be added to an assumed (national or state average) level of existing water costs to determine how many communities would be faced with unaffordable compliance costs.  This type of analysis also could be used to estimate the level of financial assistance that would be needed in each state to assure compliance with the new regulation, and to compare that level of need with funds available through existing federal and state programs.

A less complex analysis could be performed only for those water systems that would be affected by the new regulation and that are located in an economically at-risk community (for example, by using the 400 counties developed in this paper).  This could greatly reduce the number of water systems that would need to be analyzed and would concentrate the affordability analysis on those systems likely to have the greatest economic need (that is, those that are most likely to have an affordability problem with a new regulation).

Other approaches certainly can be devised to better estimate the ability of water systems and households to afford additional compliance costs.  It is critically important, however, that any method recognize the significant differences in economic resources between metropolitan and non-metropolitan areas.  The failure to recognize these differences will greatly overstate the level of affordable water costs in non-metropolitan areas.  
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