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Executive Summary

Small drinking water systems often struggle to comply with new drinking water regulations because they lack the technical, financial, or management capabilities to significantly upgrade their water treatment processes. Consolidation (sometimes referred to as regionalization or cooperation) is advocated in some circles (including a recent National Drinking Water Advisory Council affordability panel) as a widely applicable solution to many of these small system problems. 

While the concept has been widely advocated, there has been little empirical investigation on whether consolidation — either by physical interconnection or a shared management strategy — is an economically viable and feasible solution to the affordability issues faced by many small systems. A study for the Awwa Research Foundation (AwwaRF) in 1997 used geographic information systems (GIS) data from 17 states and found significant potential for small systems to share management and technical resources, but the cost to physically link systems would be prohibitive in almost all cases in most states. More recently, the U.S. Environmental Protection Agency in 2002 developed case studies of efforts to promote system consolidation in several states, listing several factors that improve the performance of state consolidation programs as well as barriers to system consolidation. Where possible, the costs and cost savings of consolidation projects were detailed; however, the available data did not allow for a rigorous cost-benefit analysis. 

It is important to continue to empirically investigate the physical and economic dimensions of the issue to gain a better assessment of whether (and the extent to which) consolidation is or is not a viable approach to reducing small system costs. The research effort developed in this report takes advantage of advances in global positioning satellite (GPS) technology and GIS modeling since the time of the original AwwaRF study, and uses a much more complete dataset of system locations to reassess the economic feasibility of physically linking very small (25 to 500 served) and small systems (501 to 3,300 served) to larger systems. In addition, this effort investigates the physical proximity and socioeconomic differences between small water systems in rural and metropolitan areas. 

The results of this study are summarized in Table S.1, and reveal the following:

1. Over half of small systems (rural and urban combined) are located more than 7.5 miles from the nearest medium, large, or very large system (for very small systems, the median distance is approximately 6 miles). The data also show that small systems and very small systems are on average approximately 8.5 and 9 miles, respectively, from the nearest medium, large, or very large system. 

	Table S.1. Summary of key statistics for small and very small water systems in rural and urban areasa

	
	Sample size
	Distance (in miles) to nearest medium, large, or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	System type 
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	8,406
	1.95
	4.11
	7.25
	5.42
	147
	57
	46,706
	10.01%

	Rural areas
	7,975
	5.07
	9.90
	16.33
	11.71
	160
	65
	37,770
	11.95%

	All
	16,381
	2.87
	6.16
	11.98
	8.48
	154
	61
	42,356
	10.95%

	Small systems (501 to 3,300 persons served)

	Metro areas
	2,271
	1.58
	3.91
	7.39
	5.31
	1,376
	467
	46,703
	10.04%

	Rural areas
	3,854
	5.75
	10.37
	15.94
	11.74
	1,343
	515
	36,440
	12.71%

	All
	6,125
	3.32
	7.52
	13.28
	9.36
	1,356
	497
	40,245
	11.72%

	a. Includes water systems in the following 34 states: AR, AZ, CA, CT, FL, GA, IA, ID, IL, IN, MA, MD, ME, MN, MO, MS, MT, NC, ND, NE, NH, NJ, NM, NY, OH, OR, PA, SD, UT, VA, VT, WA, WI, WV. Others excluded due to insufficient data.
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percentage of households in all census tracts within 10 miles of water system.


2. Significant differences exist between small water systems in rural areas and those in urban areas. For example, more than 50% of urban small systems are 5 miles or less from a larger system, but much fewer than 25% of rural systems are that close to a potential partner system. Since rural systems tend to be located much farther from a larger system than do small systems in urban areas, rural system costs for regional approaches probably will tend to be relatively high. 

3. Rural systems will most likely have a harder time paying for physical interconnections or other expenses. The household income of the populations served by rural small and very small community water systems is generally much lower (more than $8,000 per year less, for both size categories), and the poverty rate is higher (by 2 percentage points or more, for both size categories) than the urban populations served by small systems.

1.
Introduction

1.1
Background

Drinking water regulations often pose difficult problems for small water systems.
 On one hand, water providers want to meet their customers’ demands and provide the safest, highest quality water possible. On the other hand, water treatment often is expensive, especially on a per household basis in small systems (because of the economies of scale that exist for most water treatment technologies). When new drinking water regulations are enacted, providers often struggle to comply because they lack the technical expertise, training, or budget to install new treatment technologies or to otherwise upgrade their processes. This is especially true for small water systems, which have a relatively limited economic base (i.e., a small number of customers) from which to generate funds to pay for additional staff, training, equipment, or maintenance.

Since the Safe Drinking Water Act was first passed by Congress in 1974, a frequently suggested strategy for facilitating and reducing the costs of compliance for small systems has been to restructure them through regional consolidation or cooperation with other systems. Consolidation — whether by physical interconnection or a shared management strategy — would reduce unit costs by reducing duplication of effort and taking advantage of economies of scale. Regionalization has become widely advocated in some circles, including a recent National Drinking Water Advisory Council (NDWAC) panel assembled by the U.S. Environmental Protection Agency (EPA) to address small system affordability issues, as a highly valuable and widely applicable solution to many small system cost problems. However, there are limited data — and have been limited studies — on whether or not consolidation actually is as an economically viable and feasible solution to the affordability woes of many small systems.

1.2
Previous Studies

A study by the U.S. EPA (1993) of small water systems in three states (Alabama, South Dakota, and West Virginia) concluded that as many as 50% of small water systems could engage in some type of external restructuring to reduce the cost of meeting more stringent water quality requirements. The study also suggested that the most significant “barriers to consolidation and collaboration are emotional” and related to loss of autonomy. Other barriers noted in the study are misrepresentation and misunderstanding of costs and benefits and legal barriers. The study does not address barriers related to the costs of physically consolidating small systems (U.S. EPA, 1993).

Castillo et al. (1997) developed a study for the Awwa Research Foundation (AwwaRF) on the restructuring of small systems, using geographical location and other data available for water systems. These researchers found that physical interconnection between small and larger systems might be economically feasible for up to 35% of small systems in some states, but that in most states studied such consolidation would be economically viable for only 10% to 20% of small systems. This research also noted that because drive times between systems were often reasonable, larger systems probably could provide satellite (e.g., management) services and assistance to a high percentage (e.g., over 90% in many states) of neighboring smaller systems in an economically viable manner. Thus, this study generally found that there may be significant potential for small systems to share management and technical resources, but that the cost to physically link systems is prohibitive in almost all cases in most states. The study also found that the data available on the geographic location of facilities were poor, and as a result, included only 17 states in the analysis (Castillo et al., 1997).

More recently, in a report prepared for EPA, the Cadmus Group (2002) performed several case studies on efforts to promote system consolidation in several states. Where possible, the authors detail the costs and cost savings of consolidation projects. However, the data available did not allow for a rigorous cost-benefit analysis. From these case studies the authors compiled a list of several factors that improved the performance of state consolidation programs as well as a list of the barriers to system consolidation.

1.3
Overview of this Study

Other than as noted above, the issue of consolidation has not been widely or conclusively studied in an empirical manner. Nonetheless, consolidation remains an often advocated solution to small system problems. Therefore, it is important to continue to investigate the physical and economic dimensions of the issue so that we can gain a better assessment of whether (and the extent to which) consolidation is or is not a viable and promising approach to reducing small system costs and facilitating compliance. 

The research effort developed in this report takes advantage of advances in GPS technology and GIS modeling since the time of the original Castillo et al. (1997) study and uses a more complete dataset of system locations to reassess the economic feasibility of physically linking small and very small systems to larger systems. In addition, the U.S. EPA (1993) and AwwaRF (Castillo et al., 1997) studies did not consider the potential differences in physical proximity, costs, and affordability that small water systems in rural areas may face as compared to small systems in more metropolitan areas. This study investigates the potential difference between rural and metropolitan areas by answering several questions for small water systems:

} What is the average physical distance from a small system to the nearest large system, in rural as opposed to in metropolitan areas? 

} Are the number of persons and service connections served by small systems similar in rural and urban areas? 

} Is there a significant difference in the incomes of customers of small rural water systems as compared to customers of small systems in more urban areas?

In this report, Section 2 describes the data used to analyze these questions and the methods used to assess data quality and to analyze the data. Section 3 presents the national level results, and state level results are included in Appendix B. Section 4 offers conclusions based on the results.

2.
Data and Methods

This section provides a brief overview of the data used and statistics calculated in this analysis. Further detail is provided in Appendix A.

2.1
Data

The water system and facility data used in this study were provided on special request from SDWIS/FED, EPA’s database of water systems (U.S. EPA, 2002a and 2002b).
 SDWIS/FED includes a variety of basic system data as well as data on specific facilities, including the latitude and longitude of each component of a water system. 

Each system was categorized based on water system size. “Large” systems in this analysis are systems serving more than 3,300 persons, and “small” systems are those serving 3,300 or fewer persons. Only systems located in the continental United States were retained for analysis. A variety of tests were performed to ensure the accuracy of the latitude and longitude data.

Tables 1 and 2 present the number and percentage of systems by state that were included in the analysis. Table 1 contains data for small and very small systems. Table 2 contains data for medium, large, and very large systems. On the whole, reliable location data are available for roughly 85% of small and very small water systems. The percentage does vary by state, however. For example, location data are available for all small and very small systems in Connecticut, but are missing for approximately 90% of small and very small systems in Kansas. A similar result is found for medium, large, and very large systems — there are reliable location data for approximately 85% of systems in the United States, but data are missing for a large percentage of systems in certain states.

	Table 1. Number and percentage of very small and small systems without reliable location data — 2002a

	State
	Number

of systems
	Number of systems with no match in location data
	% of systems
with no match
in location data

	
	Very small
	Small
	Very small
	Small
	Very small
	Small
	Total small, very small

	AK
	347
	62
	8
	0
	2.3%
	0.0%
	2.0%

	AL
	49
	264
	23
	106
	46.9%
	40.2%
	41.2%

	AR
	217
	371
	73
	108
	33.6%
	29.1%
	30.8%

	AZ
	504
	191
	23
	8
	4.6%
	4.2%
	4.5%

	CA
	1,952
	474
	35
	11
	1.8%
	2.3%
	1.9%

	CO
	581
	204
	139
	19
	23.9%
	9.3%
	20.1%

	CT
	460
	61
	0
	0
	0.0%
	0.0%
	0.0%

	DE
	171
	51
	85
	26
	49.7%
	51.0%
	50.0%

	FL
	1,114
	447
	16
	8
	1.4%
	1.8%
	0.0%

	GA
	1,153
	302
	194
	24
	16.8%
	7.9%
	15.0%

	HI
	39
	39
	7
	7
	17.9%
	17.9%
	17.9%

	IA
	633
	393
	124
	69
	19.6%
	17.6%
	18.8%

	ID
	600
	100
	40
	2
	6.7%
	2.0%
	6.0%

	IL
	692
	683
	1
	2
	0.1%
	0.3%
	0.2%

	IN
	343
	329
	27
	77
	7.9%
	23.4%
	15.5%

	KS
	493
	344
	434
	316
	88.0%
	91.9%
	89.6%

	KY
	54
	144
	13
	79
	24.1%
	54.9%
	46.5%

	LA
	522
	416
	99
	58
	19.0%
	13.9%
	16.7%

	MA
	196
	76
	18
	7
	9.2%
	9.2%
	9.2%

	MD
	330
	109
	9
	10
	2.7%
	9.2%
	4.3%

	ME
	269
	91
	13
	7
	4.8%
	7.7%
	5.6%

	MI
	779
	411
	300
	148
	38.5%
	36.0%
	37.6%

	MN
	479
	329
	31
	14
	6.5%
	4.3%
	5.6%

	MO
	842
	429
	127
	82
	15.1%
	19.1%
	16.4%

	MS
	354
	648
	3
	10
	0.8%
	1.5%
	1.3%

	MT
	530
	100
	35
	4
	6.6%
	4.0%
	6.2%

	NC
	1,689
	475
	16
	1
	0.9%
	0.2%
	0.8%

	ND
	188
	109
	53
	21
	28.2%
	19.3%
	24.9%

	NE
	384
	188
	27
	12
	7.0%
	6.4%
	6.8%

	NH
	556
	94
	17
	9
	3.1%
	9.6%
	4.0%


	Table 1. Number and percentage of very small and small systems without reliable location data — 2002 (cont.)a

	State
	Number
of systems
	Number of systems with no match in location data
	% of systems
with no match 
in location data

	
	Very small
	Small
	Very small
	Small
	Very small
	Small
	Total small, very small

	NJ
	235
	139
	23
	18
	9.8%
	12.9%
	11.0%

	NM
	434
	122
	175
	36
	40.3%
	29.5%
	37.9%

	NV
	172
	56
	31
	14
	18.0%
	25.0%
	19.7%

	NY
	1,917
	617
	495
	167
	25.8%
	27.1%
	26.1%

	OH
	620
	432
	5
	6
	0.8%
	1.4%
	1.0%

	OK
	621
	412
	317
	145
	51.0%
	35.2%
	44.7%

	OR
	628
	159
	86
	16
	13.7%
	10.1%
	13.0%

	PA
	1,344
	502
	10
	4
	0.7%
	0.8%
	0.8%

	RI
	46
	12
	2
	2
	4.3%
	16.7%
	6.9%

	SC
	369
	155
	25
	39
	6.8%
	25.2%
	12.2%

	SD
	311
	126
	14
	1
	4.5%
	0.8%
	3.4%

	TN
	151
	265
	70
	121
	46.4%
	45.7%
	45.9%

	TX
	2,154
	1,583
	315
	364
	14.6%
	23.0%
	18.2%

	UT
	243
	116
	23
	8
	9.5%
	6.9%
	8.6%

	VA
	903
	274
	13
	3
	1.4%
	1.1%
	1.4%

	VT
	323
	89
	32
	2
	9.9%
	2.2%
	8.3%

	WA
	1,763
	335
	77
	32
	4.4%
	9.6%
	5.2%

	WI
	634
	313
	24
	13
	3.8%
	4.2%
	3.9%

	WV
	232
	245
	72
	87
	31.0%
	35.5%
	33.3%

	WY
	203
	47
	34
	5
	16.7%
	10.6%
	15.6%

	Total
	29,824
	13,933
	3,833
	2,328
	12.9%
	16.7%
	14.0%

	a. Size category names follow those used by EPA in the SDWIS/FED database: very small systems are those serving 25-500 persons; and small systems serve 501-3,300.

Sources: U.S. EPA, 2002a, 2002b.


	Table 2. Number and percentage of medium, large, and very large systems without reliable location data — 2002a

	State
	Number of systems 
	Number of systems with no match in location data
	% of systems with no match 
in location data

	
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Total medium, large, very large

	AL
	171
	92
	5
	41
	16
	0
	24.0%
	17.4%
	0.0%
	21.3%

	AR
	96
	43
	1
	20
	6
	0
	20.8%
	14.0%
	0.0%
	18.6%

	AZ
	52
	41
	8
	1
	3
	0
	1.9%
	7.3%
	0.0%
	4.0%

	CA
	227
	316
	62
	3
	2
	0
	1.3%
	0.6%
	0.0%
	0.8%

	CO
	60
	54
	8
	17
	16
	1
	28.3%
	29.6%
	12.5%
	27.9%

	CT
	19
	33
	5
	0
	0
	0
	0.0%
	0.0%
	0.0%
	0.0%

	DE
	15
	7
	2
	8
	3
	0
	53.3%
	42.9%
	0.0%
	45.8%

	FL
	153
	199
	32
	14
	1
	4
	9.2%
	0.5%
	12.5%
	4.9%

	GA
	112
	85
	12
	11
	9
	2
	9.8%
	10.6%
	16.7%
	10.5%

	IA
	79
	36
	3
	13
	6
	0
	16.5%
	16.7%
	0.0%
	16.1%

	ID
	28
	13
	1
	0
	0
	0
	0.0%
	0.0%
	0.0%
	0.0%

	IL
	218
	196
	9
	0
	6
	1
	0.0%
	3.1%
	11.1%
	1.7%

	IN
	120
	68
	5
	25
	9
	0
	20.8%
	13.2%
	0.0%
	17.6%

	KS
	51
	26
	4
	47
	23
	4
	92.2%
	88.5%
	100.0%
	91.4%

	KY
	141
	97
	3
	68
	32
	0
	48.2%
	33.0%
	0.0%
	41.5%

	LA
	144
	57
	7
	28
	18
	4
	19.4%
	31.6%
	57.1%
	24.0%

	MA
	87
	152
	8
	4
	29
	0
	4.6%
	19.1%
	0.0%
	13.4%

	MD
	31
	25
	4
	0
	0
	1
	0.0%
	0.0%
	25.0%
	1.7%

	ME
	19
	12
	1
	1
	1
	0
	5.3%
	8.3%
	0.0%
	6.3%

	MI
	150
	121
	9
	75
	95
	4
	50.0%
	78.5%
	44.4%
	62.1%

	MN
	70
	77
	2
	2
	5
	0
	2.9%
	6.5%
	0.0%
	4.7%

	MO
	126
	51
	5
	19
	8
	0
	15.1%
	15.7%
	0.0%
	14.8%

	MS
	137
	47
	1
	2
	0
	0
	1.5%
	0.0%
	0.0%
	1.1%

	MT
	26
	7
	0
	1
	0
	0
	3.8%
	0.0%
	na
	3.0%

	NC
	131
	98
	8
	3
	0
	0
	2.3%
	0.0%
	0.0%
	1.3%

	ND
	12
	9
	0
	3
	1
	0
	25.0%
	11.1%
	na
	19.0%

	NE
	28
	12
	2
	1
	1
	0
	3.6%
	8.3%
	0.0%
	4.8%

	NH
	16
	17
	1
	1
	1
	0
	6.3%
	5.9%
	0.0%
	5.9%

	NJ
	91
	126
	12
	13
	20
	1
	14.3%
	15.9%
	8.3%
	14.8%

	NM
	32
	26
	1
	5
	3
	0
	15.6%
	11.5%
	0.0%
	13.6%


	Table 2. Number and percentage of medium, large, and very large systems without reliable location data — 2002 (cont.)a

	State
	Number of systems 
	Number of systems with no match in location data
	% of systems with no match 
in location data

	
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Total medium, large, very large

	NV
	19
	7
	4
	1
	3
	3
	5.3%
	42.9%
	75.0%
	23.3%

	NY
	177
	128
	20
	37
	19
	3
	20.9%
	14.8%
	15.0%
	18.2%

	OH
	148
	144
	10
	2
	5
	2
	1.4%
	3.5%
	20.0%
	3.0%

	OK
	80
	42
	4
	15
	2
	0
	18.8%
	4.8%
	0.0%
	13.5%

	OR
	47
	51
	4
	7
	11
	1
	14.9%
	21.6%
	25.0%
	18.6%

	PA
	180
	128
	15
	1
	0
	1
	0.6%
	0.0%
	6.7%
	0.6%

	RI
	11
	13
	2
	8
	3
	0
	72.7%
	23.1%
	0.0%
	42.3%

	SC
	83
	61
	4
	26
	15
	1
	31.3%
	24.6%
	25.0%
	28.4%

	SD
	21
	10
	1
	1
	0
	0
	4.8%
	0.0%
	0.0%
	3.1%

	TN
	147
	100
	5
	39
	16
	0
	26.5%
	16.0%
	0.0%
	21.8%

	TX
	518
	232
	26
	126
	51
	4
	24.3%
	22.0%
	15.4%
	23.3%

	UT
	48
	41
	7
	3
	3
	1
	6.3%
	7.3%
	14.3%
	7.3%

	VA
	71
	57
	15
	3
	3
	0
	4.2%
	5.3%
	0.0%
	4.2%

	VT
	23
	7
	0
	0
	0
	0
	0.0%
	0.0%
	na
	0.0%

	WA
	91
	85
	7
	9
	21
	2
	9.9%
	24.7%
	28.6%
	17.5%

	WI
	95
	64
	4
	5
	15
	2
	5.3%
	23.4%
	50.0%
	13.5%

	WV
	58
	20
	1
	11
	0
	0
	19.0%
	0.0%
	0.0%
	13.9%

	WY
	13
	9
	0
	4
	3
	0
	30.8%
	33.3%
	na
	31.8%

	Total
	4,472
	3,342
	350
	724
	484
	42
	16.2%
	14.5%
	12.0%
	15.3%

	a. Size category names follow those used by EPA in the SDWIS/FED database: medium systems serve 3,301-10,000; large systems serve 10,001-100,000; and very large systems serve over 100,000.

Sources: U.S. EPA, 2002a, 2002b.


2.2
Methods

To test the feasibility of physically consolidating small systems with nearby larger systems, we calculated the distance from each small system to the nearest facility in a large system. Distance was calculated to a central facility within the nearest system. Since there is no pre-defined central point, we prioritized the types of facilities in large systems and calculated distance by priority. We first checked for the presence of a nearby medium, large, or very large treatment plant (category 1). If multiple treatment plants were present within 25 miles, the distance was set equal to the minimum distance within the category. If no treatment plants were present within 25 miles, then we checked for facilities in category 2, and so on. The categories were prioritized as follows:

1. nearest treatment plant within 25 miles

2. nearest reservoir within 25 miles

3. nearest storage facility within 25 miles

4. nearest intake within 25 miles

5. nearest well within 25 miles

6. nearest pump facility within 25 miles

7. nearest treatment plant, reservoir, storage facility, intake, well, or pump facility between 25 to 50 miles.

In cases where no facility in a medium, large, or very large system was found within 50 miles of a small system, that small system was eliminated from the analysis. This was done to avoid assigning large distances where such estimates might be an artifact of dataset limitations and omissions. This is a conservative approach in that it may understate distances because for some communities the nearest neighboring larger entity may indeed be more than 50 miles away.

In addition to the distance between systems, we used SDWIS/FED data (U.S. EPA, 2002a, 2002b), to compare the average population served and number of service connections. We also used data from the 2000 Census (U.S. Census Bureau, 2003), to classify systems as rural or metropolitan and to compare average income levels and poverty rates in the area in a 10-mile radius surrounding systems.

3.
Results

The primary goal of this analysis was to take advantage of advances in GPS technology and GIS modeling and improved location data to investigate the potential differences in physical proximity, costs, and affordability that small water systems in rural areas may face as compared to small systems in more metropolitan areas.
 We analyzed the location and system data to answer the following questions for small water systems:

} What is the average physical distance from a small system to the nearest large system, in rural as opposed to in metropolitan areas? 

} Are the number of persons and service connections served by small systems similar in rural and urban areas? 

} Is there a significant difference in the incomes of customers of small rural water systems as compared to customers of small systems in more urban areas?

Table 3 presents the summary results from this effort for the national level (state-level results are provided in Appendix B). In Table 3, results for several statistics are reported by size category (very small and small) for both urban and rural water systems throughout the United States. Because of physical distance, small and very small community water systems are likely to face relatively high costs to connect to larger systems. Over half of small systems, are located more than 7.5 miles from the nearest medium, large, or very large system. For very small systems, the median distance over 6 miles. For both size categories, however, a large number of systems are much farther from larger systems. Small systems and very small systems are on average located approximately 8.5 miles or more from the nearest medium, large, or very large system. More than 25% of systems in both size categories would have to connect to a larger system that is 12 or more miles away.

In addition, the results indicate that there are, in fact, some very noticeable differences between small water systems in rural and urban areas. Since rural systems tend to be located much farther from a larger system than are small systems in urban areas, their costs for any regional approaches will tend to be much higher. The difference in average and median distance for both the small and very small categories is striking. Approximately half of the very small systems in urban areas are less than 4.5 miles from a larger system. In rural areas, less than 25% of the systems are within 5 miles. For small systems a similar pattern is evident — more than 50% of urban systems are 3.9 miles or less from a larger system, but fewer than 25% of rural systems are within 5.8 miles of a potential partner system.

At the same time, rural systems will most likely have a harder time paying for potential physical interconnections. The household income of the population served by rural small and very small community water systems is generally much lower (more than $8,900 per year less, for both size categories), and the poverty rate is higher (by 2 percentage points or more, for both size categories) than in the population served by small and very small urban systems. These demographic results are quite similar to those reported by Rubin (2001), who prepared a similar, but more detailed, analysis of income and poverty using 1990 Census data. 

State level results are presented in Appendix B.

4.
Conclusions

Because of physical distance, small community water systems are likely to face relatively high costs to connect to larger systems. These costs may pose a more significant barrier to consolidation than suggested by previous research efforts. Since rural systems tend to be located farther from a larger system than are small systems in urban areas, their costs will be even higher. At the same time, rural systems are likely to have a harder time paying for these types of connections because the income of the population served by rural small community water systems is generally not as high as it is for urban systems.


	Table 3. Summary of key statistics for small and very small water systems in rural and urban areasa

	
	Sample 
size
	Distance (in miles) to nearest medium, large, or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	System type 
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	8,406
	1.95
	4.11
	7.25
	5.42
	147
	57
	46,706
	10.01%

	Rural areas
	7,975
	5.07
	9.90
	16.33
	11.71
	160
	65
	37,770
	11.95%

	All
	16,381
	2.87
	6.16
	11.98
	8.48
	154
	61
	42,356
	10.95%

	Small systems (501 to 3,300 persons served)

	Metro areas
	2,271
	1.58
	3.91
	7.39
	5.31
	1,376
	467
	46,703
	10.04%

	Rural areas
	3,854
	5.75
	10.37
	15.94
	11.74
	1,343
	515
	36,440
	12.71%

	All
	6,125
	3.32
	7.52
	13.28
	9.36
	1,356
	497
	40,245
	11.72%

	a. Analysis includes water systems in the following states: AR, AZ, CA, CT, FL, GA, IA, ID, IL, IN, MA, MD, ME, MN, MO, MS, MT, NC, ND, NE, NH, NJ, NM, NY, OH, OR, PA, SD, UT, VA, VT, WA, WI, WV. Others excluded due to insufficient data.
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percentage of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.
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Appendix A. Data and Methods

This appendix provides more detailed information on the data and methods used in this analysis.

A.1
Location Data

The locational data used in this study come from data provided on special request from SDWIS/FED, EPA’s database of water systems.
 SDWIS/FED includes fields for the latitude and longitude of each component of a water system (U.S. EPA, 2002b). 

The dataset includes the following information for each water system at the facility level:

} water system number (PWSID)

} water system type

} water system name

} region

} state 

} geography type

} groundwater/surface water designation

} primary source

} size category

} owner type

} population served

} number of service connections

} administrator contact info

} facility name

} facility type

} latitude position of facility

} longitude position of facility.

EPA provided data only for facilities for which latitude and longitude are available in SDWIS/FED.

A.2
System Data

We obtained more detailed data at the water system level from the SDWIS/FED data publicly available via EPA’s website. The website provides access to publicly available information. The most recent system data, from 2002, were downloaded (U.S. EPA, 2002a). The dataset includes the following information for each community water system:

} water system number (PWSID)

} water system type 

} water system name 

} region 

} state 

} primary county served 

} primary city served 

} primary source of water 

} size category 

} owner type

} population served

} number of service connections.

A.3
Quality Assurance Methods

We linked the location and system databases via the water system number (PWSID) field to facilitate calculating descriptive statistics. Before merging, the two databases were divided into “large” and “small” facilities based on the system size attribute. Large facilities are those serving more than 3,300 persons, and small facilities are those serving 3,300 or fewer persons. Only facilities located in the continental United States were retained for analysis.
After the two databases were created, we merged the corresponding tables using the PWSID attribute as a key field. GIS point layers were created from the resulting databases using the latitude and longitude attributes within the tables. 

Two tests were performed on the accuracy of the latitude and longitude data. First, the resulting GIS data was overlaid with a GIS coverage of counties to examine the correspondence between the primary county served identified in the system data and the county where the latitude/longitude point is actually located. Since each water system (as determined by unique PWSID) might contain multiple facilities (wells, pump facility, treatment plant, etc.), all facilities in a water system were retained if any individual facility had a match between the county name in the database and either the same or adjacent county within the corresponding GIS dataset. Others were omitted. Second, in a similar manner, the latitude and longitude data for each facility was tested to ensure that the facility latitude/longitude data did not fall within a water body. All facilities with a latitude/longitude position falling more than one-half mile from the coastline into an ocean or one of the Great Lakes were eliminated from the database before the analysis.

The result of this screening process is two databases, one for small systems and one for large systems, that contain the latitude/longitude positions of facilities deemed to have data of sufficient quality to include in the analysis. Tables A.1 and A.2 present the number and percentage of systems by state that were included in the small and large system databases. On the whole, reliable location data are available for roughly 85% of small and very small water systems. The percentage does vary by state, however. For example, location data are available for all small and very small systems in Connecticut, but are missing for approximately 90% of small and very small systems in Kansas. A similar result is found for medium, large, and very large systems — there are reliable location data for approximately 85% of systems in the United States, but data are missing for a large percentage of systems in certain states.

	Table A.1. Number and percentage of very small and small systems without reliable location data — 2002a

	State
	Number
of systems
	Number of systems with no match in location data
	% of systems
with no match 
in location data

	
	Very small
	Small
	Very small
	Small
	Very small
	Small
	Total small, very small

	AK
	347
	62
	8
	0
	2.3%
	0.0%
	2.0%

	AL
	49
	264
	23
	106
	46.9%
	40.2%
	41.2%

	AR
	217
	371
	73
	108
	33.6%
	29.1%
	30.8%

	AZ
	504
	191
	23
	8
	4.6%
	4.2%
	4.5%

	CA
	1,952
	474
	35
	11
	1.8%
	2.3%
	1.9%

	CO
	581
	204
	139
	19
	23.9%
	9.3%
	20.1%

	CT
	460
	61
	0
	0
	0.0%
	0.0%
	0.0%

	DE
	171
	51
	85
	26
	49.7%
	51.0%
	50.0%

	FL
	1,114
	447
	16
	8
	1.4%
	1.8%
	0.0%

	GA
	1,153
	302
	194
	24
	16.8%
	7.9%
	15.0%

	HI
	39
	39
	7
	7
	17.9%
	17.9%
	17.9%

	IA
	633
	393
	124
	69
	19.6%
	17.6%
	18.8%

	ID
	600
	100
	40
	2
	6.7%
	2.0%
	6.0%

	IL
	692
	683
	1
	2
	0.1%
	0.3%
	0.2%

	IN
	343
	329
	27
	77
	7.9%
	23.4%
	15.5%

	KS
	493
	344
	434
	316
	88.0%
	91.9%
	89.6%

	KY
	54
	144
	13
	79
	24.1%
	54.9%
	46.5%

	LA
	522
	416
	99
	58
	19.0%
	13.9%
	16.7%

	MA
	196
	76
	18
	7
	9.2%
	9.2%
	9.2%

	MD
	330
	109
	9
	10
	2.7%
	9.2%
	4.3%

	ME
	269
	91
	13
	7
	4.8%
	7.7%
	5.6%

	MI
	779
	411
	300
	148
	38.5%
	36.0%
	37.6%

	MN
	479
	329
	31
	14
	6.5%
	4.3%
	5.6%

	MO
	842
	429
	127
	82
	15.1%
	19.1%
	16.4%

	MS
	354
	648
	3
	10
	0.8%
	1.5%
	1.3%

	MT
	530
	100
	35
	4
	6.6%
	4.0%
	6.2%

	NC
	1,689
	475
	16
	1
	0.9%
	0.2%
	0.8%

	ND
	188
	109
	53
	21
	28.2%
	19.3%
	24.9%


	Table A.1. Number and percentage of very small and small systems without reliable location data — 2002 (cont.)a

	State
	Number
of systems
	Number of systems with no match in location data
	% of systems 
with no match 
in location data

	
	Very small
	Small
	Very small
	Small
	Very small
	Small
	Total small, very small

	NE
	384
	188
	27
	12
	7.0%
	6.4%
	6.8%

	NH
	556
	94
	17
	9
	3.1%
	9.6%
	4.0%

	NJ
	235
	139
	23
	18
	9.8%
	12.9%
	11.0%

	NM
	434
	122
	175
	36
	40.3%
	29.5%
	37.9%

	NV
	172
	56
	31
	14
	18.0%
	25.0%
	19.7%

	NY
	1,917
	617
	495
	167
	25.8%
	27.1%
	26.1%

	OH
	620
	432
	5
	6
	0.8%
	1.4%
	1.0%

	OK
	621
	412
	317
	145
	51.0%
	35.2%
	44.7%

	OR
	628
	159
	86
	16
	13.7%
	10.1%
	13.0%

	PA
	1,344
	502
	10
	4
	0.7%
	0.8%
	0.8%

	RI
	46
	12
	2
	2
	4.3%
	16.7%
	6.9%

	SC
	369
	155
	25
	39
	6.8%
	25.2%
	12.2%

	SD
	311
	126
	14
	1
	4.5%
	0.8%
	3.4%

	TN
	151
	265
	70
	121
	46.4%
	45.7%
	45.9%

	TX
	2,154
	1,583
	315
	364
	14.6%
	23.0%
	18.2%

	UT
	243
	116
	23
	8
	9.5%
	6.9%
	8.6%

	VA
	903
	274
	13
	3
	1.4%
	1.1%
	1.4%

	VT
	323
	89
	32
	2
	9.9%
	2.2%
	8.3%

	WA
	1,763
	335
	77
	32
	4.4%
	9.6%
	5.2%

	WI
	634
	313
	24
	13
	3.8%
	4.2%
	3.9%

	WV
	232
	245
	72
	87
	31.0%
	35.5%
	33.3%

	WY
	203
	47
	34
	5
	16.7%
	10.6%
	15.6%

	Total
	29,824
	13,933
	3,833
	2,328
	12.9%
	16.7%
	14.0%

	a. Size category names follow those used by EPA in the SDWIS/FED database: very small systems are those serving 25-500 persons; and small systems serve 501-3,300.

Sources: U.S. EPA, 2002a, 2002b.


	Table A.2. Number and percentage of medium, large, and very large systems without reliable location data — 2002a

	State
	Number of systems 
	Number of systems with no match in location data
	% of systems with no match 
in location data

	
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Total medium, large, very large

	AL
	171
	92
	5
	41
	16
	0
	24.0%
	17.4%
	0.0%
	21.3%

	AR
	96
	43
	1
	20
	6
	0
	20.8%
	14.0%
	0.0%
	18.6%

	AZ
	52
	41
	8
	1
	3
	0
	1.9%
	7.3%
	0.0%
	4.0%

	CA
	227
	316
	62
	3
	2
	0
	1.3%
	0.6%
	0.0%
	0.8%

	CO
	60
	54
	8
	17
	16
	1
	28.3%
	29.6%
	12.5%
	27.9%

	CT
	19
	33
	5
	0
	0
	0
	0.0%
	0.0%
	0.0%
	0.0%

	DE
	15
	7
	2
	8
	3
	0
	53.3%
	42.9%
	0.0%
	45.8%

	FL
	153
	199
	32
	14
	1
	4
	9.2%
	0.5%
	12.5%
	4.9%

	GA
	112
	85
	12
	11
	9
	2
	9.8%
	10.6%
	16.7%
	10.5%

	IA
	79
	36
	3
	13
	6
	0
	16.5%
	16.7%
	0.0%
	16.1%

	ID
	28
	13
	1
	0
	0
	0
	0.0%
	0.0%
	0.0%
	0.0%

	IL
	218
	196
	9
	0
	6
	1
	0.0%
	3.1%
	11.1%
	1.7%

	IN
	120
	68
	5
	25
	9
	0
	20.8%
	13.2%
	0.0%
	17.6%

	KS
	51
	26
	4
	47
	23
	4
	92.2%
	88.5%
	100.0%
	91.4%

	KY
	141
	97
	3
	68
	32
	0
	48.2%
	33.0%
	0.0%
	41.5%

	LA
	144
	57
	7
	28
	18
	4
	19.4%
	31.6%
	57.1%
	24.0%

	MA
	87
	152
	8
	4
	29
	0
	4.6%
	19.1%
	0.0%
	13.4%

	MD
	31
	25
	4
	0
	0
	1
	0.0%
	0.0%
	25.0%
	1.7%

	ME
	19
	12
	1
	1
	1
	0
	5.3%
	8.3%
	0.0%
	6.3%

	MI
	150
	121
	9
	75
	95
	4
	50.0%
	78.5%
	44.4%
	62.1%

	MN
	70
	77
	2
	2
	5
	0
	2.9%
	6.5%
	0.0%
	4.7%

	MO
	126
	51
	5
	19
	8
	0
	15.1%
	15.7%
	0.0%
	14.8%

	MS
	137
	47
	1
	2
	0
	0
	1.5%
	0.0%
	0.0%
	1.1%

	MT
	26
	7
	0
	1
	0
	0
	3.8%
	0.0%
	na
	3.0%

	NC
	131
	98
	8
	3
	0
	0
	2.3%
	0.0%
	0.0%
	1.3%

	ND
	12
	9
	0
	3
	1
	0
	25.0%
	11.1%
	na
	19.0%

	NE
	28
	12
	2
	1
	1
	0
	3.6%
	8.3%
	0.0%
	4.8%

	NH
	16
	17
	1
	1
	1
	0
	6.3%
	5.9%
	0.0%
	5.9%

	NJ
	91
	126
	12
	13
	20
	1
	14.3%
	15.9%
	8.3%
	14.8%

	NM
	32
	26
	1
	5
	3
	0
	15.6%
	11.5%
	0.0%
	13.6%


	Table A.2. Number and percentage of medium, large, and very large systems without reliable location data — 2002 (cont.)a

	State
	Number of systems 
	Number of systems with no match in location data
	% of systems with no match 
in location data

	
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Medium 
	Large
	Very large 
	Total medium, large, very large

	NV
	19
	7
	4
	1
	3
	3
	5.3%
	42.9%
	75.0%
	23.3%

	NY
	177
	128
	20
	37
	19
	3
	20.9%
	14.8%
	15.0%
	18.2%

	OH
	148
	144
	10
	2
	5
	2
	1.4%
	3.5%
	20.0%
	3.0%

	OK
	80
	42
	4
	15
	2
	0
	18.8%
	4.8%
	0.0%
	13.5%

	OR
	47
	51
	4
	7
	11
	1
	14.9%
	21.6%
	25.0%
	18.6%

	PA
	180
	128
	15
	1
	0
	1
	0.6%
	0.0%
	6.7%
	0.6%

	RI
	11
	13
	2
	8
	3
	0
	72.7%
	23.1%
	0.0%
	42.3%

	SC
	83
	61
	4
	26
	15
	1
	31.3%
	24.6%
	25.0%
	28.4%

	SD
	21
	10
	1
	1
	0
	0
	4.8%
	0.0%
	0.0%
	3.1%

	TN
	147
	100
	5
	39
	16
	0
	26.5%
	16.0%
	0.0%
	21.8%

	TX
	518
	232
	26
	126
	51
	4
	24.3%
	22.0%
	15.4%
	23.3%

	UT
	48
	41
	7
	3
	3
	1
	6.3%
	7.3%
	14.3%
	7.3%

	VA
	71
	57
	15
	3
	3
	0
	4.2%
	5.3%
	0.0%
	4.2%

	VT
	23
	7
	0
	0
	0
	0
	0.0%
	0.0%
	na
	0.0%

	WA
	91
	85
	7
	9
	21
	2
	9.9%
	24.7%
	28.6%
	17.5%

	WI
	95
	64
	4
	5
	15
	2
	5.3%
	23.4%
	50.0%
	13.5%

	WV
	58
	20
	1
	11
	0
	0
	19.0%
	0.0%
	0.0%
	13.9%

	WY
	13
	9
	0
	4
	3
	0
	30.8%
	33.3%
	na
	31.8%

	Total
	4,472
	3,342
	350
	724
	484
	42
	16.2%
	14.5%
	12.0%
	15.3%

	a. Size category names follow those used by EPA in the SDWIS/FED database: medium systems serve 3,301-10,000; 
large systems serve 10,001-100,000; and very large systems serve over 100,000.

Sources: U.S. EPA, 2002a, 2002b.


A.4
Calculation of Distance between Systems

To test the feasibility of physically consolidating small systems with nearby larger systems, we calculated the distance from each small system to the nearest facility in a large system. Distance was calculated to a central facility within the nearest system. Since there is no pre-defined central point, we prioritized the types of facilities in large systems and calculated distance by priority. We first checked for the presence of a nearby medium, large, or very large treatment plant (category 1). If multiple treatment plants were present within 25 miles, the distance was set equal to the minimum distance within the category. If no treatment plants were present within 25 miles, then we checked for facilities in category 2, and so on. The categories were prioritized as follows:

1. nearest treatment plant within 25 miles

2. nearest reservoir within 25 miles

3. nearest storage facility within 25 miles

4. nearest intake within 25 miles

5. nearest well within 25 miles

6. nearest pump facility within 25 miles

7. nearest treatment plant, reservoir, storage facility, intake, well, or pump facility between 25 to 50 miles.

In cases where no facility in a medium, large, or very large system was found within 50 miles of a small system, that small system was eliminated from the analysis.

A.5
Descriptive Statistics

Once the distance was calculated for each small system, descriptive statistics from several sources were then calculated and summarized. Separate summaries were prepared for rural systems, urban systems, and all systems. Summary statistics were also calculated by system size — very small and small. Combining the three rural/urban categories and two size categories provides a total of six categories for each statistic. Results for these six categories are presented at the national level in Section 4 and for each state in Appendix B.

A.5.1
Relevant area

We used GIS software to identify all the census tracts located, fully or partially, within 10 miles of each small water system. This collection of census tracts was defined as the relevant area for each facility in calculating demographic statistics. This area will be larger than the actual service area for some systems and smaller than the actual service area for others, but should accurately capture the differences between populations served by rural and non-rural systems.

A.5.2
Statistics and data

Descriptive statistics were derived from two sources. Data on population served and number of service connections were obtained from SDWIS/FED and thus represent the actual population served and the actual number of connections, as recorded by the U.S. EPA (2002a). Data on total population, rural population, number of households, income, and poverty levels were obtained at the census tract level from the 2000 U.S. Census of Population (U.S. Census Bureau, 2003). 

The demographic data were aggregated across census tracts to calculate for each area: the total percentage of the population designated as rural, the total percentage of households with incomes defined as below the poverty level, and the average of the median household income, weighted by number of households.

A.5.3
Definition of rural versus nonrural

For this study, we defined a system to be rural if more than 50% of the population in the system area was classified as rural; otherwise we considered the system to be urban.

A.6
Software Used

Initial database processing was conducted using Microsoft Access 2000. All GIS analysis was conducted using ArcGIS ArcInfo as well as the ArcInfo workstation GRID module (version 8.2). Summary statistics were generated using the SAS System for Windows (version 8).

Appendix B. State Level Results

	Table B.1. Alabama — Summary of key statistics for small and very small water systems in rural and urban areas

	System
type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	3
	0.90
	2.33
	4.93
	2.72
	208
	33
	42,258
	13.36%

	Rural areas
	12
	2.81
	4.33
	7.87
	5.62
	315
	99
	28,722
	20.13%

	All
	15
	2.33
	3.58
	7.36
	5.04
	294
	86
	31,429
	18.78%

	Small systems (501 to 3,300 persons served)

	Metro areas
	10
	1.19
	3.15
	5.40
	3.22
	2,007
	667
	36,420
	15.70%

	Rural areas
	69
	3.87
	5.96
	10.08
	6.84
	1,860
	628
	30,572
	19.97%

	All
	79
	3.51
	5.60
	9.86
	6.38
	1,879
	633
	31,312
	19.43%

	a. Percentage of systems with reliable location data and included in sample: 59.8 % of very small systems, 59.8% of small systems, 78.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.2. Arizona — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	198
	1.44
	4.88
	10.94
	7.09
	159
	74
	38,692
	12.12%

	Rural areas
	165
	3.80
	11.39
	21.39
	13.23
	167
	66
	34,004
	15.08%

	All
	363
	2.20
	7.14
	16.12
	9.88
	163
	70
	36,561
	13.46%

	Small systems (501 to 3,300 persons served)

	Metro areas
	56
	1.20
	3.73
	9.55
	6.68
	1,446
	544
	38,856
	12.07%

	Rural areas
	39
	4.27
	12.87
	22.93
	14.36
	1,098
	415
	32,126
	16.27%

	All
	95
	1.75
	7.49
	15.70
	9.84
	1,303
	491
	36,093
	13.79%

	a. Percentage of systems with reliable location data and included in sample: 88 % of very small systems, 88% of small systems, 96% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles) (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.3. Arkansas — Summary of key statistics for small and very small water systems in rural and urban areas

	System 
type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	8
	4.30
	5.60
	8.37
	6.97
	195
	114
	36,367
	14.73%

	Rural areas
	64
	6.28
	10.06
	14.46
	10.97
	250
	110
	29,494
	17.43%

	All
	72
	5.56
	9.64
	14.27
	10.53
	244
	110
	30,258
	17.13%

	Small systems (501 to 3,300 persons served)

	Metro areas
	12
	1.70
	6.15
	8.27
	5.42
	1,471
	583
	33,140
	16.67%

	Rural areas
	159
	0.24
	8.43
	12.86
	8.60
	1,394
	578
	29,719
	17.79%

	All
	171
	0.63
	7.91
	12.38
	8.38
	1,399
	579
	29,959
	17.71%

	a. Percentage of systems with reliable location data and included in sample: 70.4 % of very small systems, 70.4% of small systems, 81.4% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.4. California — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	1,101
	1.73
	4.29
	9.08
	6.06
	144
	55
	47,060
	12.66%

	Rural areas
	455
	6.48
	11.68
	18.87
	13.11
	147
	66
	39,313
	12.66%

	All
	1,556
	2.39
	5.80
	12.16
	8.12
	145
	58
	44,794
	12.66%

	Small systems (501 to 3,300 persons served)

	Metro areas
	233
	1.42
	3.67
	7.18
	5.41
	1,444
	457
	45,723
	12.94%

	Rural areas
	95
	6.41
	10.02
	16.94
	12.20
	1,566
	503
	41,977
	11.20%

	All
	328
	2.02
	5.41
	9.98
	7.37
	1,479
	471
	44,638
	12.43%

	a. Percentage of systems with reliable location data and included in sample: 94.9 % of very small systems, 94.9% of small systems, 99.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.5. Colorado — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	147
	2.83
	5.19
	7.50
	6.22
	175
	69
	51,996
	8.09%

	Rural areas
	158
	5.72
	13.35
	23.55
	16.06
	182
	77
	42,904
	10.45%

	All
	305
	3.68
	7.27
	17.74
	11.32
	179
	73
	47,286
	9.32%

	Small systems (501 to 3,300 persons served)

	Metro areas
	44
	2.47
	5.74
	9.07
	6.26
	1,555
	541
	53,268
	7.17%

	Rural areas
	70
	11.06
	15.44
	23.64
	18.22
	1,299
	455
	39,000
	12.42%

	All
	114
	5.60
	11.40
	20.00
	13.60
	1,397
	488
	44,507
	10.39%

	a. Percentage of systems with reliable location data and included in sample: 76 % of very small systems, 76% of small systems, 72.1% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.6. Connecticut — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	299
	2.37
	4.41
	5.73
	4.26
	146
	42
	61,488
	5.96%

	Rural areas
	75
	2.81
	3.76
	5.61
	4.95
	132
	36
	54,772
	6.44%

	All
	374
	2.47
	4.29
	5.73
	4.39
	143
	41
	60,142
	6.06%

	Small systems (501 to 3,300 persons served)

	Metro areas
	41
	2.63
	3.86
	5.65
	4.15
	1,549
	405
	62,273
	5.74%

	Rural areas
	7
	8.40
	11.14
	15.00
	11.62
	1,118
	426
	54,283
	5.65%

	All
	48
	2.70
	4.29
	6.48
	5.24
	1,486
	408
	61,108
	5.73%

	a. Percentage of systems with reliable location data and included in sample: 100 % of very small systems, 100% of small systems, 100% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.7. Delaware — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	56
	4.98
	8.75
	18.16
	11.24
	156
	58
	43,592
	9.08%

	Rural areas
	29
	7.42
	11.62
	16.47
	11.25
	173
	53
	39,978
	10.03%

	All
	85
	5.05
	10.27
	17.06
	11.25
	162
	57
	42,359
	9.40%

	Small systems (501 to 3,300 persons served)

	Metro areas
	13
	7.63
	12.61
	21.46
	12.95
	1,083
	318
	43,004
	8.57%

	Rural areas
	10
	9.10
	15.28
	16.48
	13.10
	1,062
	277
	39,925
	10.06%

	All
	23
	7.63
	14.06
	19.65
	13.02
	1,074
	300
	41,665
	9.22%

	a. Percentage of systems with reliable location data and included in sample: 49 % of very small systems, 49% of small systems, 54.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.8. Florida — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	600
	1.35
	2.38
	3.96
	2.94
	185
	89
	38,898
	10.96%

	Rural areas
	185
	3.38
	7.79
	14.39
	9.81
	165
	76
	32,291
	15.12%

	All
	785
	1.59
	2.81
	5.14
	4.56
	181
	86
	37,341
	11.94%

	Small systems (501 to 3,300 persons served)

	Metro areas
	216
	1.34
	2.39
	4.13
	3.20
	1,292
	462
	40,520
	10.74%

	Rural areas
	113
	4.32
	9.49
	15.18
	11.23
	1,538
	511
	32,082
	15.60%

	All
	329
	1.70
	3.48
	7.62
	5.96
	1,377
	479
	37,622
	12.41%

	a. Percentage of systems with reliable location data and included in sample: 97.8 % of very small systems, 97.8% of small systems, 95.1% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.9. Georgia — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	251
	1.72
	3.66
	5.40
	3.99
	136
	55
	39,511
	15.59%

	Rural areas
	327
	2.86
	5.44
	9.63
	6.57
	156
	67
	33,795
	18.11%

	All
	578
	2.31
	4.25
	7.56
	5.45
	147
	62
	36,277
	17.02%

	Small systems (501 to 3,300 persons served)

	Metro areas
	38
	1.76
	3.28
	6.25
	4.41
	1,311
	417
	43,131
	13.08%

	Rural areas
	127
	4.54
	8.73
	12.32
	8.95
	1,347
	503
	32,968
	18.16%

	All
	165
	3.22
	7.72
	11.30
	7.90
	1,339
	483
	35,309
	16.99%

	a. Percentage of systems with reliable location data and included in sample: 90.4 % of very small systems, 90.4% of small systems, 89.5% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.10. Idaho — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	266
	1.88
	3.95
	8.28
	5.90
	121
	43
	40,905
	10.61%

	Rural areas
	217
	10.97
	18.57
	25.83
	19.28
	129
	59
	35,339
	12.40%

	All
	483
	3.12
	8.28
	18.49
	11.91
	125
	50
	38,405
	11.41%

	Small systems (501 to 3,300 persons served)

	Metro areas
	32
	2.63
	3.89
	8.48
	5.56
	1,296
	518
	39,947
	11.40%

	Rural areas
	47
	12.21
	17.49
	30.65
	21.88
	1,305
	540
	34,374
	12.58%

	All
	79
	3.77
	12.17
	21.25
	15.27
	1,301
	531
	36,631
	12.10%

	a. Percentage of systems with reliable location data and included in sample: 97 % of very small systems, 97% of small systems, 100% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.11. Illinois — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	261
	0.97
	2.04
	4.43
	3.16
	198
	76
	50,121
	8.44%

	Rural areas
	249
	4.36
	8.69
	12.60
	8.77
	268
	121
	39,712
	9.06%

	All
	510
	1.66
	4.30
	9.46
	5.90
	232
	98
	45,039
	8.74%

	Small systems (501 to 3,300 persons served)

	Metro areas
	228
	1.25
	3.44
	6.89
	4.25
	1,346
	491
	48,166
	9.45%

	Rural areas
	310
	5.38
	8.90
	12.66
	9.22
	1,198
	515
	39,256
	9.45%

	All
	538
	2.60
	6.54
	10.64
	7.11
	1,260
	505
	43,032
	9.45%

	a. Percentage of systems with reliable location data and included in sample: 98.7 % of very small systems, 98.7% of small systems, 98.3% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.12. Indiana — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	144
	3.54
	5.44
	8.64
	6.36
	141
	49
	46,553
	8.75%

	Rural areas
	155
	3.78
	6.39
	10.05
	7.15
	164
	59
	42,565
	7.21%

	All
	299
	3.55
	6.01
	9.31
	6.77
	153
	54
	44,486
	7.95%

	Small systems (501 to 3,300 persons served)

	Metro areas
	75
	4.01
	7.19
	9.31
	7.32
	1,585
	544
	44,419
	9.11%

	Rural areas
	159
	5.51
	9.03
	11.85
	9.76
	1,299
	467
	41,724
	7.91%

	All
	234
	5.14
	8.22
	11.43
	8.98
	1,391
	492
	42,588
	8.29%

	a. Percentage of systems with reliable location data and included in sample: 76.3 % of very small systems, 76.3% of small systems, 82.4% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.13. Iowa — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	164
	3.52
	8.09
	15.19
	9.34
	133
	49
	42,557
	9.59%

	Rural areas
	275
	7.59
	12.16
	16.82
	12.27
	200
	93
	39,273
	8.38%

	All
	439
	6.14
	10.78
	16.25
	11.18
	175
	77
	40,500
	8.84%

	Small systems (501 to 3,300 persons served)

	Metro areas
	37
	6.40
	9.50
	13.85
	10.58
	1,099
	380
	43,799
	9.49%

	Rural areas
	169
	10.91
	14.73
	19.25
	14.64
	1,272
	537
	39,449
	8.13%

	All
	206
	9.89
	13.98
	18.93
	13.91
	1,241
	509
	40,231
	8.37%

	a. Percentage of systems with reliable location data and included in sample: 82.4 % of very small systems, 82.4% of small systems, 83.9% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.14. Kansas — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	12
	11.66
	28.00
	43.06
	26.56
	162
	54
	38,154
	11.45%

	Rural areas
	12
	22.92
	32.33
	37.23
	31.22
	234
	106
	36,758
	9.05%

	All
	24
	20.68
	30.48
	40.13
	28.89
	198
	80
	37,456
	10.25%

	Small systems (501 to 3,300 persons served)

	Metro areas
	2
	20.33
	24.85
	29.38
	24.85
	1,439
	215
	39,359
	11.41%

	Rural areas
	10
	21.42
	31.98
	33.40
	28.78
	1,315
	432
	40,384
	8.46%

	All
	12
	20.87
	30.34
	33.34
	28.12
	1,336
	396
	40,213
	8.96%

	a. Percentage of systems with reliable location data and included in sample: 8.1 % of very small systems, 8.1% of small systems, 8.6% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.15. Kentucky — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	4
	2.53
	8.66
	13.54
	8.04
	172
	8
	49,546
	8.58%

	Rural areas
	28
	6.08
	8.16
	12.66
	9.34
	239
	61
	27,247
	22.07%

	All
	32
	5.61
	8.16
	13.13
	9.17
	230
	55
	30,034
	20.39%

	Small systems (501 to 3,300 persons served)

	Metro areas
	2
	3.25
	4.68
	6.12
	4.68
	1,747
	558
	35,711
	13.06%

	Rural areas
	49
	4.55
	7.48
	10.95
	7.92
	1,806
	564
	29,485
	19.38%

	All
	51
	3.95
	7.31
	10.95
	7.79
	1,804
	564
	29,729
	19.13%

	a. Percentage of systems with reliable location data and included in sample: 45.1 % of very small systems, 45.1% of small systems, 58.5% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.16. Louisiana — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	230
	3.17
	8.61
	17.24
	10.05
	163
	48
	40,442
	14.72%

	Rural areas
	116
	5.16
	10.91
	16.52
	11.18
	257
	72
	31,189
	19.67%

	All
	346
	3.39
	9.50
	17.05
	10.43
	194
	56
	37,340
	16.38%

	Small systems (501 to 3,300 persons served)

	Metro areas
	67
	3.47
	8.03
	14.99
	10.11
	1,499
	415
	37,132
	17.81%

	Rural areas
	181
	7.07
	13.96
	19.02
	13.06
	1,527
	432
	29,837
	20.93%

	All
	248
	5.77
	12.32
	18.27
	12.26
	1,519
	428
	31,808
	20.09%

	a. Percentage of systems with reliable location data and included in sample: 84.6 % of very small systems, 84.6% of small systems, 76% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.17. Maine — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	22
	6.80
	11.64
	16.66
	11.39
	109
	44
	40,829
	11.30%

	Rural areas
	167
	8.13
	13.19
	20.25
	15.22
	113
	44
	35,684
	12.42%

	All
	189
	8.08
	12.49
	19.19
	14.77
	113
	44
	36,283
	12.29%

	Small systems (501 to 3,300 persons served)

	Metro areas
	4
	3.73
	7.90
	8.72
	6.23
	1,275
	510
	42,838
	9.48%

	Rural areas
	59
	10.59
	16.10
	22.59
	17.73
	1,509
	602
	34,514
	12.46%

	All
	63
	8.94
	15.59
	21.98
	17.00
	1,494
	596
	35,042
	12.27%

	a. Percentage of systems with reliable location data and included in sample: 91.2 % of very small systems, 91.2% of small systems, 93.8% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.18. Maryland — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	146
	2.07
	3.50
	6.07
	4.46
	169
	59
	55,602
	7.00%

	Rural areas
	106
	4.78
	7.22
	11.59
	8.24
	163
	60
	49,601
	8.53%

	All
	252
	2.53
	4.96
	8.81
	6.05
	166
	59
	53,078
	7.65%

	Small systems (501 to 3,300 persons served)

	Metro areas
	39
	1.65
	4.00
	5.40
	4.01
	1,285
	422
	60,289
	5.69%

	Rural areas
	39
	5.33
	7.79
	13.45
	8.88
	1,274
	452
	50,229
	8.01%

	All
	78
	3.09
	5.36
	9.37
	6.45
	1,279
	437
	55,259
	6.85%

	a. Percentage of systems with reliable location data and included in sample: 90.8 % of very small systems, 90.8% of small systems, 98.3% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.19. Massachusetts — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	126
	1.48
	2.84
	4.40
	3.25
	115
	37
	54,845
	7.99%

	Rural areas
	26
	4.67
	7.28
	10.43
	7.16
	138
	38
	46,429
	7.94%

	All
	152
	1.65
	3.29
	5.61
	3.91
	119
	37
	53,405
	7.98%

	Small systems (501 to 3,300 persons served)

	Metro areas
	33
	2.05
	2.50
	5.17
	3.43
	1,773
	560
	52,200
	8.27%

	Rural areas
	16
	3.52
	4.94
	9.40
	6.26
	1,264
	432
	47,097
	7.64%

	All
	49
	2.09
	3.91
	6.04
	4.35
	1,607
	518
	50,534
	8.06%

	a. Percentage of systems with reliable location data and included in sample: 92.1 % of very small systems, 92.1% of small systems, 86.6% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.20. Michigan — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	92
	4.69
	14.37
	19.76
	12.65
	169
	55
	56,934
	6.99%

	Rural areas
	138
	6.60
	16.51
	24.67
	18.09
	174
	68
	40,066
	9.21%

	All
	230
	5.98
	14.90
	22.55
	15.91
	172
	63
	46,813
	8.32%

	Small systems (501 to 3,300 persons served)

	Metro areas
	42
	4.13
	11.50
	15.79
	11.06
	1,264
	465
	53,382
	8.34%

	Rural areas
	94
	11.42
	17.41
	22.95
	17.81
	1,429
	570
	40,680
	8.94%

	All
	136
	9.72
	15.37
	22.03
	15.72
	1,378
	538
	44,603
	8.76%

	a. Percentage of systems with reliable location data and included in sample: 64 % of very small systems, 64% of small systems, 37.9% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.21. Minnesota — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	98
	2.25
	7.99
	15.14
	9.64
	172
	48
	52,731
	6.91%

	Rural areas
	224
	8.91
	14.88
	20.95
	15.50
	190
	77
	40,130
	9.25%

	All
	322
	6.63
	12.97
	19.65
	13.71
	185
	68
	43,965
	8.54%

	Small systems (501 to 3,300 persons served)

	Metro areas
	50
	4.46
	9.08
	17.29
	10.74
	1,337
	397
	56,363
	6.21%

	Rural areas
	132
	10.30
	16.40
	21.67
	16.52
	1,333
	518
	41,127
	8.79%

	All
	182
	8.78
	15.07
	21.03
	14.93
	1,334
	485
	45,313
	8.08%

	a. Percentage of systems with reliable location data and included in sample: 95.7 % of very small systems, 95.7% of small systems, 95.3% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.22. Mississippi — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	51
	1.59
	2.94
	5.10
	3.55
	207
	72
	33,219
	20.37%

	Rural areas
	149
	3.37
	8.43
	13.46
	8.73
	274
	99
	27,282
	24.46%

	All
	200
	2.43
	5.90
	11.94
	7.41
	257
	92
	28,796
	23.42%

	Small systems (501 to 3,300 persons served)

	Metro areas
	64
	1.81
	3.37
	5.01
	3.57
	1,453
	441
	34,449
	19.35%

	Rural areas
	322
	4.36
	7.11
	10.96
	8.06
	1,407
	492
	29,045
	21.39%

	All
	386
	3.72
	6.07
	10.09
	7.31
	1,415
	483
	29,941
	21.05%

	a. Percentage of systems with reliable location data and included in sample: 97.1 % of very small systems, 97.1% of small systems, 98.9% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.23. Missouri — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	137
	3.28
	5.41
	8.33
	6.19
	135
	54
	44,507
	9.51%

	Rural areas
	555
	6.22
	10.80
	16.07
	11.65
	157
	68
	33,975
	12.72%

	All
	692
	5.34
	9.55
	14.74
	10.57
	153
	66
	36,060
	12.08%

	Small systems (501 to 3,300 persons served)

	Metro areas
	40
	4.90
	6.85
	9.47
	7.47
	1,608
	527
	40,863
	11.08%

	Rural areas
	243
	7.96
	12.67
	17.95
	13.25
	1,333
	568
	33,281
	13.65%

	All
	283
	7.14
	12.02
	17.19
	12.43
	1,372
	562
	34,352
	13.29%

	a. Percentage of systems with reliable location data and included in sample: 80.9 % of very small systems, 80.9% of small systems, 85.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.24. Montana — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	135
	2.25
	7.79
	14.11
	8.59
	132
	44
	36,139
	13.04%

	Rural areas
	205
	10.38
	16.99
	32.76
	21.57
	133
	47
	32,450
	14.16%

	All
	340
	5.52
	14.38
	23.77
	16.42
	133
	46
	33,915
	13.72%

	Small systems (501 to 3,300 persons served)

	Metro areas
	16
	3.39
	6.24
	10.13
	7.21
	1,226
	341
	35,729
	13.21%

	Rural areas
	40
	20.78
	31.29
	37.80
	29.11
	1,279
	502
	31,454
	14.37%

	All
	56
	10.21
	23.00
	33.78
	22.85
	1,264
	456
	32,675
	14.03%

	a. Percentage of systems with reliable location data and included in sample: 96 % of very small systems, 96% of small systems, 97% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.25. Nebraska — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	79
	0.56
	1.43
	7.43
	5.01
	186
	68
	44,255
	8.81%

	Rural areas
	180
	10.76
	16.25
	21.81
	16.88
	224
	116
	35,307
	10.53%

	All
	259
	4.60
	11.96
	19.58
	13.26
	213
	101
	38,036
	10.00%

	Small systems (501 to 3,300 persons served)

	Metro areas
	26
	1.72
	5.51
	11.09
	6.94
	1,291
	510
	43,083
	8.54%

	Rural areas
	108
	9.51
	16.23
	22.86
	16.75
	1,120
	500
	35,427
	10.53%

	All
	134
	7.29
	13.56
	20.58
	14.85
	1,153
	502
	36,913
	10.15%

	a. Percentage of systems with reliable location data and included in sample: 94.1 % of very small systems, 94.1% of small systems, 95.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.26. Nevada — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	74
	1.77
	7.11
	14.15
	8.93
	135
	53
	46,716
	9.17%

	Rural areas
	27
	3.14
	10.58
	30.34
	16.86
	125
	56
	42,893
	10.65%

	All
	101
	1.86
	8.75
	14.82
	11.05
	132
	54
	45,694
	9.57%

	Small systems (501 to 3,300 persons served)

	Metro areas
	14
	5.23
	13.71
	17.94
	12.80
	1,904
	673
	47,433
	9.00%

	Rural areas
	9
	20.69
	22.87
	33.03
	26.80
	1,510
	427
	42,449
	11.83%

	All
	23
	10.20
	17.11
	22.87
	18.28
	1,750
	577
	45,483
	10.11%

	a. Percentage of systems with reliable location data and included in sample: 73.2 % of very small systems, 73.2% of small systems, 76.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.27. New Hampshire — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	188
	2.25
	3.36
	5.21
	3.98
	120
	47
	56,764
	6.41%

	Rural areas
	329
	4.29
	6.11
	9.20
	7.33
	120
	45
	43,282
	7.76%

	All
	517
	3.16
	5.04
	8.00
	6.11
	120
	46
	48,184
	7.27%

	Small systems (501 to 3,300 persons served)

	Metro areas
	16
	2.82
	4.72
	6.46
	4.69
	1,694
	671
	55,699
	6.35%

	Rural areas
	57
	5.69
	8.47
	12.09
	9.67
	1,308
	462
	44,264
	7.55%

	All
	73
	4.83
	7.16
	11.26
	8.58
	1,392
	508
	46,770
	7.29%

	a. Percentage of systems with reliable location data and included in sample: 90.4 % of very small systems, 90.4% of small systems, 94.1% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles) 

b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.28. New Jersey — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	153
	1.19
	2.10
	4.17
	2.77
	157
	66
	60,203
	6.05%

	Rural areas
	13
	4.13
	6.49
	8.38
	6.36
	136
	46
	64,732
	5.04%

	All
	166
	1.20
	2.27
	4.32
	3.05
	156
	64
	60,558
	5.97%

	Small systems (501 to 3,300 persons served)

	Metro areas
	79
	1.09
	2.24
	4.14
	2.78
	1,529
	608
	61,769
	5.77%

	Rural areas
	7
	2.94
	6.70
	7.36
	5.73
	1,453
	471
	64,186
	4.98%

	All
	86
	1.25
	2.49
	4.26
	3.02
	1,523
	597
	61,966
	5.70%

	a. Percentage of systems with reliable location data and included in sample: 87.1 % of very small systems, 87.1% of small systems, 85.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.29. New Mexico — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	93
	2.94
	6.09
	9.37
	7.38
	140
	52
	39,138
	15.38%

	Rural areas
	118
	6.64
	15.65
	23.01
	16.95
	174
	62
	31,803
	19.58%

	All
	211
	4.08
	8.89
	18.71
	12.73
	159
	58
	35,036
	17.73%

	Small systems (501 to 3,300 persons served)

	Metro areas
	29
	2.06
	4.04
	7.41
	5.26
	1,216
	348
	35,132
	17.11%

	Rural areas
	31
	6.77
	11.73
	21.62
	14.26
	1,181
	421
	33,218
	17.26%

	All
	60
	3.02
	7.03
	12.97
	9.91
	1,198
	386
	34,143
	17.19%

	a. Percentage of systems with reliable location data and included in sample: 66.4 % of very small systems, 66.4% of small systems, 86.4% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.30. New York — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	526
	2.56
	4.75
	7.40
	5.72
	162
	53
	54,481
	8.46%

	Rural areas
	587
	5.61
	9.47
	14.67
	10.45
	138
	47
	39,273
	10.69%

	All
	1,113
	3.72
	6.70
	11.63
	8.22
	149
	50
	46,460
	9.64%

	Small systems (501 to 3,300 persons served)

	Metro areas
	141
	2.01
	3.68
	6.79
	5.09
	1,523
	447
	54,216
	8.37%

	Rural areas
	225
	6.74
	10.14
	14.41
	11.06
	1,275
	423
	38,527
	10.62%

	All
	366
	3.72
	7.66
	12.35
	8.76
	1,370
	432
	44,571
	9.75%

	a. Percentage of systems with reliable location data and included in sample: 72.8 % of very small systems, 72.8% of small systems, 81.8% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.31. North Carolina — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	884
	3.12
	5.91
	9.47
	7.17
	136
	58
	45,967
	9.95%

	Rural areas
	523
	4.69
	9.79
	18.65
	11.45
	135
	53
	36,741
	13.32%

	All
	1,407
	3.58
	6.82
	13.20
	8.76
	136
	56
	42,537
	11.20%

	Small systems (501 to 3,300 persons served)

	Metro areas
	160
	0.10
	7.96
	17.63
	8.36
	897
	367
	50,022
	9.22%

	Rural areas
	189
	0.70
	11.66
	17.18
	10.39
	1,462
	630
	35,043
	14.80%

	All
	349
	0.21
	10.59
	17.45
	9.46
	1,203
	509
	41,910
	12.24%

	a. Percentage of systems with reliable location data and included in sample: 97.9 % of very small systems, 97.9% of small systems, 98.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.32. North Dakota — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	17
	3.94
	4.59
	8.23
	5.53
	108
	36
	39,376
	11.48%

	Rural areas
	72
	18.94
	26.26
	34.40
	26.56
	188
	98
	33,201
	13.25%

	All
	89
	10.35
	21.74
	33.08
	22.55
	173
	87
	34,381
	12.91%

	Small systems (501 to 3,300 persons served)

	Metro areas
	5
	6.09
	6.45
	6.70
	6.09
	991
	276
	39,228
	10.79%

	Rural areas
	54
	21.00
	27.63
	35.00
	27.06
	1,354
	557
	34,195
	11.55%

	All
	59
	14.32
	24.97
	34.95
	25.28
	1,323
	534
	34,622
	11.49%

	a. Percentage of systems with reliable location data and included in sample: 80.7 % of very small systems, 80.7% of small systems, 81% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.33. Ohio — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	191
	2.69
	4.40
	6.43
	4.55
	181
	71
	44,510
	9.22%

	Rural areas
	153
	2.93
	4.97
	8.13
	5.79
	189
	69
	38,833
	10.88%

	All
	344
	2.74
	4.58
	7.13
	5.10
	184
	70
	41,985
	9.96%

	Small systems (501 to 3,300 persons served)

	Metro areas
	91
	2.15
	3.86
	6.37
	4.51
	1,407
	500
	45,417
	9.02%

	Rural areas
	171
	4.84
	7.48
	10.08
	7.46
	1,433
	567
	38,441
	11.13%

	All
	262
	3.51
	6.36
	9.10
	6.44
	1,424
	544
	40,864
	10.40%

	a. Percentage of systems with reliable location data and included in sample: 98.1 % of very small systems, 98.1% of small systems, 97% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.34. Oklahoma — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	68
	1.85
	3.32
	6.47
	4.58
	169
	67
	36,320
	14.21%

	Rural areas
	205
	6.12
	10.43
	16.11
	11.51
	212
	102
	31,638
	15.31%

	All
	273
	4.23
	8.23
	13.42
	9.78
	202
	94
	32,804
	15.03%

	Small systems (501 to 3,300 persons served)

	Metro areas
	34
	4.84
	7.26
	9.41
	7.54
	1,575
	551
	34,390
	15.40%

	Rural areas
	205
	8.38
	11.75
	16.85
	13.03
	1,422
	613
	30,467
	16.10%

	All
	239
	7.38
	10.89
	16.18
	12.25
	1,443
	604
	31,025
	16.00%

	a. Percentage of systems with reliable location data and included in sample: 64.6 % of very small systems, 64.6% of small systems, 86.5% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.35. Oregon — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	271
	4.92
	9.25
	15.01
	10.42
	126
	54
	42,342
	10.51%

	Rural areas
	158
	8.91
	16.35
	22.96
	17.32
	150
	72
	38,545
	11.15%

	All
	429
	6.37
	10.58
	18.72
	12.96
	135
	60
	40,943
	10.74%

	Small systems (501 to 3,300 persons served)

	Metro areas
	40
	6.92
	10.37
	15.94
	11.62
	1,431
	521
	40,643
	10.49%

	Rural areas
	56
	9.54
	14.07
	19.40
	15.65
	1,428
	567
	39,275
	10.74%

	All
	96
	7.62
	12.69
	17.86
	13.97
	1,429
	548
	39,845
	10.63%

	a. Percentage of systems with reliable location data and included in sample: 88.1 % of very small systems, 88.1% of small systems, 81.4% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.36. Pennsylvania — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	481
	1.59
	3.31
	5.15
	3.70
	159
	59
	46,412
	8.16%

	Rural areas
	539
	3.52
	6.31
	9.49
	6.86
	171
	61
	38,390
	10.03%

	All
	1,020
	2.36
	4.60
	7.45
	5.37
	165
	60
	42,173
	9.15%

	Small systems (501 to 3,300 persons served)

	Metro areas
	182
	1.02
	2.25
	4.68
	3.10
	1,539
	493
	46,701
	8.60%

	Rural areas
	204
	2.84
	5.82
	9.86
	6.61
	1,341
	490
	36,911
	10.37%

	All
	386
	1.55
	4.00
	7.17
	4.95
	1,434
	492
	41,527
	9.53%

	a. Percentage of systems with reliable location data and included in sample: 98.8 % of very small systems, 98.8% of small systems, 99.4% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.37. Rhode Island — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	33
	2.01
	4.15
	6.40
	4.26
	141
	38
	58,708
	6.52%

	Rural areas
	5
	6.69
	7.59
	7.77
	7.51
	94
	46
	58,579
	5.05%

	All
	38
	2.37
	4.24
	7.59
	4.69
	135
	39
	58,691
	6.32%

	Small systems (501 to 3,300 persons served)

	Metro areas
	8
	1.95
	5.23
	8.05
	5.61
	1,610
	670
	53,685
	8.09%

	Rural areas
	0
	na
	na
	na
	na
	na
	na
	na
	na

	All
	8
	1.95
	5.23
	8.05
	5.61
	1,610
	670
	53,685
	8.09%

	a. Percentage of systems with reliable location data and included in sample: 83.3 % of very small systems, 83.3% of small systems, 57.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.38. South Carolina — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	202
	4.11
	6.71
	10.06
	7.23
	117
	50
	44,287
	10.99%

	Rural areas
	91
	6.00
	8.06
	13.20
	9.41
	135
	53
	35,406
	16.53%

	All
	293
	4.44
	7.21
	10.49
	7.91
	123
	51
	41,529
	12.71%

	Small systems (501 to 3,300 persons served)

	Metro areas
	33
	2.65
	4.70
	7.69
	5.76
	1,278
	477
	40,192
	13.61%

	Rural areas
	56
	6.38
	12.50
	17.06
	12.06
	1,427
	546
	32,547
	18.75%

	All
	89
	4.70
	8.07
	14.84
	9.72
	1,372
	521
	35,382
	16.85%

	a. Percentage of systems with reliable location data and included in sample: 72.9 % of very small systems, 72.9% of small systems, 71.6% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.39. South Dakota — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	90
	2.11
	3.28
	6.28
	4.11
	140
	55
	37,050
	11.30%

	Rural areas
	135
	8.93
	15.97
	22.15
	16.62
	181
	80
	33,520
	12.63%

	All
	225
	3.11
	8.10
	17.46
	11.62
	165
	70
	34,932
	12.10%

	Small systems (501 to 3,300 persons served)

	Metro areas
	21
	3.20
	5.06
	7.64
	5.52
	1,482
	601
	38,394
	10.73%

	Rural areas
	60
	10.54
	15.78
	22.88
	17.56
	1,232
	579
	33,326
	12.82%

	All
	81
	6.35
	12.97
	21.26
	14.44
	1,297
	585
	34,640
	12.28%

	a. Percentage of systems with reliable location data and included in sample: 98.4 % of very small systems, 98.4% of small systems, 96.9% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.40. Tennessee — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	39
	0.55
	3.75
	8.00
	4.60
	216
	74
	40,489
	10.61%

	Rural areas
	10
	5.01
	7.55
	14.37
	8.88
	188
	59
	28,534
	18.19%

	All
	49
	0.90
	4.36
	8.83
	5.48
	210
	71
	34,197
	14.60%

	Small systems (501 to 3,300 persons served)

	Metro areas
	75
	0.81
	3.65
	5.94
	4.16
	1,606
	622
	48,580
	8.00%

	Rural areas
	18
	3.58
	6.84
	10.53
	7.16
	1,446
	659
	30,736
	18.63%

	All
	93
	1.10
	4.21
	6.97
	4.74
	1,575
	629
	38,219
	14.17%

	a. Percentage of systems with reliable location data and included in sample: 54.3 % of very small systems, 54.3% of small systems, 78.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.41. Texas — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	777
	3.59
	8.06
	13.33
	9.13
	158
	54
	47,932
	11.59%

	Rural areas
	700
	5.64
	10.88
	16.28
	11.90
	190
	69
	38,992
	12.98%

	All
	1,477
	4.41
	9.21
	14.87
	10.45
	173
	61
	43,695
	12.25%

	Small systems (501 to 3,300 persons served)

	Metro areas
	383
	3.78
	6.95
	13.05
	8.94
	1,546
	523
	48,654
	12.02%

	Rural areas
	386
	6.49
	12.10
	17.09
	12.55
	1,352
	498
	36,380
	14.15%

	All
	769
	4.76
	9.26
	15.92
	10.75
	1,449
	511
	42,493
	13.09%

	a. Percentage of systems with reliable location data and included in sample: 76 % of very small systems, 76% of small systems, 76.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.42. Utah — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	77
	4.23
	8.34
	10.88
	9.20
	188
	71
	46,335
	9.52%

	Rural areas
	90
	14.25
	22.89
	33.55
	24.58
	207
	93
	39,828
	9.96%

	All
	167
	7.59
	13.94
	23.99
	17.49
	198
	83
	42,828
	9.76%

	Small systems (501 to 3,300 persons served)

	Metro areas
	31
	6.57
	9.84
	15.24
	11.21
	1,345
	379
	47,625
	8.85%

	Rural areas
	40
	14.20
	22.48
	34.51
	24.57
	1,495
	514
	39,376
	10.61%

	All
	71
	9.40
	15.24
	27.22
	18.74
	1,429
	455
	42,977
	9.84%

	a. Percentage of systems with reliable location data and included in sample: 93.1 % of very small systems, 93.1% of small systems, 92.7% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.43. Vermont — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	27
	0.00
	3.37
	8.84
	4.61
	177
	68
	46,452
	9.40%

	Rural areas
	214
	5.21
	9.33
	13.74
	9.75
	156
	49
	41,228
	9.18%

	All
	241
	4.03
	8.99
	13.02
	9.18
	158
	51
	41,814
	9.21%

	Small systems (501 to 3,300 persons served)

	Metro areas
	7
	0.00
	9.33
	11.59
	6.17
	1,142
	255
	49,873
	7.92%

	Rural areas
	52
	6.81
	9.60
	14.98
	10.78
	1,340
	336
	39,806
	9.91%

	All
	59
	6.38
	9.33
	14.40
	10.24
	1,317
	326
	41,000
	9.68%

	a. Percentage of systems with reliable location data and included in sample: 96.6 % of very small systems, 96.6% of small systems, 100% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.44. Virginia — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	255
	3.51
	5.65
	8.71
	6.26
	155
	52
	44,197
	10.98%

	Rural areas
	446
	4.77
	11.11
	15.14
	11.16
	135
	47
	38,326
	12.35%

	All
	701
	4.07
	8.37
	13.55
	9.38
	142
	49
	40,462
	11.85%

	Small systems (501 to 3,300 persons served)

	Metro areas
	65
	2.96
	4.12
	7.31
	5.30
	1,128
	297
	46,920
	10.25%

	Rural areas
	165
	3.26
	9.40
	13.51
	9.56
	1,396
	484
	36,067
	14.02%

	All
	230
	3.11
	6.88
	12.08
	8.36
	1,320
	431
	39,134
	12.95%

	a. Percentage of systems with reliable location data and included in sample: 96.4 % of very small systems, 96.4% of small systems, 95.8% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.45. Washington — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	824
	1.50
	3.13
	5.47
	3.89
	119
	48
	47,316
	9.24%

	Rural areas
	486
	6.18
	11.19
	17.17
	12.50
	131
	62
	40,285
	11.76%

	All
	1,310
	2.05
	4.82
	9.34
	7.09
	123
	53
	44,708
	10.17%

	Small systems (501 to 3,300 persons served)

	Metro areas
	103
	1.21
	3.43
	5.75
	4.50
	1,343
	467
	46,485
	9.73%

	Rural areas
	111
	8.19
	14.63
	20.21
	15.45
	1,277
	494
	40,100
	11.82%

	All
	214
	3.16
	7.13
	15.81
	10.18
	1,309
	481
	43,173
	10.81%

	a. Percentage of systems with reliable location data and included in sample: 90.1 % of very small systems, 90.1% of small systems, 82.5% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.46. West Virginia — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	7
	1.77
	3.69
	5.70
	4.50
	164
	58
	35,558
	12.77%

	Rural areas
	114
	5.46
	10.69
	15.43
	10.91
	184
	72
	30,342
	18.45%

	All
	121
	5.36
	10.38
	15.21
	10.54
	183
	71
	30,644
	18.12%

	Small systems (501 to 3,300 persons served)

	Metro areas
	18
	2.13
	3.46
	6.64
	4.56
	1,955
	719
	31,112
	15.95%

	Rural areas
	111
	5.72
	10.88
	16.23
	11.07
	1,464
	588
	28,592
	19.06%

	All
	129
	4.04
	9.03
	15.54
	10.16
	1,532
	606
	28,944
	18.63%

	a. Percentage of systems with reliable location data and included in sample: 64.5 % of very small systems, 64.5% of small systems, 86.1% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.47. Wisconsin — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	236
	1.73
	3.26
	5.62
	3.72
	115
	49
	50,219
	7.43%

	Rural areas
	219
	4.99
	9.43
	15.27
	10.66
	143
	56
	41,657
	7.98%

	All
	455
	2.48
	5.14
	9.43
	7.06
	128
	53
	46,098
	7.69%

	Small systems (501 to 3,300 persons served)

	Metro areas
	43
	2.73
	5.00
	6.95
	5.09
	1,387
	511
	50,317
	6.17%

	Rural areas
	137
	7.76
	12.15
	16.00
	12.78
	1,312
	497
	42,551
	7.79%

	All
	180
	5.85
	9.91
	14.86
	10.95
	1,330
	500
	44,406
	7.41%

	a. Percentage of systems with reliable location data and included in sample: 95.8 % of very small systems, 95.8% of small systems, 86.5% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.


	Table B.48. Wyoming — Summary of key statistics for small and very small water systems in rural and urban areas

	System type
	Sample sizea
	Distance (in miles) to nearest medium, large or very large facility
	Population served
	Service connections
	Household incomeb
	Poverty ratec

	
	
	25th percentile
	Median
	75th percentile
	Mean
	
	
	
	

	Very small systems (25 to 500 persons served)

	Metro areas
	45
	2.18
	5.34
	19.88
	12.12
	147
	61
	44,596
	8.93%

	Rural areas
	60
	4.58
	20.65
	30.68
	19.83
	170
	87
	40,465
	10.29%

	All
	105
	3.26
	11.29
	28.55
	16.53
	160
	76
	42,235
	9.71%

	Small systems (501 to 3,300 persons served)

	Metro areas
	5
	17.94
	20.30
	41.29
	24.80
	1,346
	613
	38,363
	12.34%

	Rural areas
	18
	12.59
	23.18
	32.59
	22.24
	1,489
	603
	39,835
	10.18%

	All
	23
	12.59
	22.87
	33.30
	22.80
	1,458
	605
	39,515
	10.65%

	a. Percentage of systems with reliable location data and included in sample: 89.4 % of very small systems, 89.4% of small systems, 68.2% of large systems (a smaller percentage may be reported in the sample size due to cases where no larger system was found within 50 miles)
b. Mean value of median household income in all census tracts within 10 miles of water system, weighted by number of households.
c. Mean percent of households in all census tracts within 10 miles of water system.

Sources: U.S. EPA, 2002a, 2002b; U.S. Census Bureau, 2003.
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�. In this report, we use the term “small water system” to generically describe both very small (25-500 served) and small (501-3,300 served) systems.


�. Due to security concerns, much of the data in SDWIS/FED are available only via special request.


�. For this study, we defined a system is defined to be rural if more than 50% of the population in the system area was classified as rural; otherwise we considered the system to be urban.


�. Because of security concerns, much of the data in SDWIS/FED are available only via special request.





