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Executive Summary


Most community water systems (CWS) are classified as “Very Small,” “Small,” or “Medium” meaning that they serve fewer than 501, 3,301, or 10,001 people, respectively.  These smaller CWS often are subject to different regulatory requirements than are larger CWS. Little attention has been focused on changes that occur in CWS over time.  For example, population growth, consolidation with other water systems, or expansion may cause a CWS to significantly change the population it serves.  Similarly, various factors could cause a CWS to change the type of source water it uses, which could alter the regulatory requirements that apply to the CWS.  This paper uses data from 2001 and 2011 to assess whether these types of changes occurred.

Systems that were in existence for the entire decade grew by an average of more than 15%.  Smaller CWS, however, grew at an even faster rate.  In 2001, approximately 46.5 million people (19% of all people served by a CWS) were served by the roughly 41,000 CWS that each served 10,000 or fewer people.  By 2011, many of these systems had grown in size so that those same 41,000 systems were serving more than 57 million people, an increase of more than 22%. 


The predominance of small CWS varies tremendously from one state to another.  While nationally 20% of people in 2011 were served by a CWS that was Medium or smaller in 2001, seven states had more than 45% of their 2011 population served by a CWS that was classified as Medium or smaller in 2001.  


Further analysis shows that more than 3,100 CWS grew enough to move into a larger size category by 2011, while almost 900 CWS lost enough population to move into a smaller size category.  This change in the size of CWS, however, is not occurring equally throughout the country.  While on a national basis, approximately 7% of CWS moved to a larger size category between 2001 and 2011, nine states experienced double-digit growth rates.


Between 2001 and 2011, the drinking water industry showed a net movement toward greater reliance on surface water.  During the decade, there was a net change of more than 800 in the number of CWS that rely on surface water as their source of supply.  Nationally, the number of CWS that rely on surface water increased by 8.5% while the number that rely on groundwater decreased by 2.3%.  This net change, however, masks the full extent of the changes in source water type that occurred during the decade.  In actuality, more than 2,000 CWS (4.6% of CWS) changed their type of source water between 2001 and 2011.


In summary, over the course of just one decade thousands of CWS experienced fundamental changes in size classification or the type of source water utilized.  Nationally, more than one out of every eight systems experienced a change that could affect the manner in which the system is regulated.  In some states the figure is as high as one out of every five community water systems.

Introduction

Policymakers and analysts frequently talk and write about the structure of the water utility industry in the United States, but there are few (if any) analyses that look at changes in that structure over time.  

Most community water systems (CWS) are classified as “Very Small,” “Small,” or “Medium” meaning that they serve fewer than 501, 3,301, or 10,001 people, respectively.  These smaller CWS often are subject to different regulatory requirements than are larger CWS.  For example, operator certification requirements are less stringent for smaller CWS (US EPA 1999) and smaller CWS may be given more time to begin complying with new regulations (US EPA 2007).  Similarly, different regulatory requirements apply to CWS that use groundwater as compared to those that use surface water (US EPA 2004).

It is common for regulators and policymakers to discuss the lack of resources and expertise available for these smaller water systems, and the resulting problems the systems have in meeting federal and state drinking water standards.  For example, the U.S. Environmental Protection Agency (US EPA) writes:
Given their small customer base, many small water systems cannot develop or access the technical, managerial and financial resources needed to comply with the increasing number of EPA regulations and rising customer expectations. These water systems may be geographically isolated. Their staffs often lack the time or expertise to make needed infrastructure repairs; install or operate treatment; or develop comprehensive source water protection plans, financial plans or asset management plans.
(US EPA 2012b).


Little attention has been focused, however, on changes that occur in CWS over time.  For example, population growth, consolidation with other water systems, or expansion may cause a CWS to significantly increase (or decrease) the population it serves which could result in a new size classification (and thus new requirements for operator certification and regulatory compliance).  Similarly, various factors (such as expansion or contamination) could cause a CWS to change the type of source water it uses, which could dramatically alter the regulatory requirements that apply to the CWS.  Moreover, concerns with the lack of capabilities of some smaller CWS might be lessened if it is likely that the system would grow larger over time.

This paper uses data from US EPA for 2001 and 2011 to assess whether these types of changes occurred during the past decade.
Data Source


US EPA publishes a database, known as the Safe Drinking Water Information System (SDWIS), that contains information about each CWS in the United States.  For an earlier project, the author had an archived copy of the SDWIS database as of July 2001.  The current version of the database, as of October 2011, was downloaded from US EPA’s web site (US EPA 2012a).


Both databases use the same unique identifier, known as the Public Water System Identification Number (PWSID), for each water system.  Consequently, it is possible to compare basic information about each water system and determine the types of changes that occurred during the past decade.


This paper uses data from the 2001 and 2011 SDWIS databases for all CWS that existed in 49 states (one data set did not have complete information for any CWS in Utah), excluding tribal lands,  in both years.  The analysis includes all CWS that had completed entries for population served and source water type in both data sets.  The resulting combined data set provides information for 44,877 CWS.  This compares to the total of 51,927 CWS in those 49 states as of December 31, 2001 (US EPA 2002).  Thus, the analysis is based on data for approximately 86% of CWS that existed in 2001.
Changes in Average Size of CWS

Nationally, US EPA reports that between December 31, 2001, and September 30, 2010, the number of CWS in the 49 states examined declined from 51,927 to 49,678. (US EPA 2002, US EPA 2012)
  The population served by CWS, however, increased by more than 32 million people (12.7%) from 255,192,974 to 287,745,529.  Thus, during that nine-year period, the average population served by each CWS increased from 4,914 people to 5,792 people, an increase of 17.9%.  That is, on a national basis the average size of a CWS has been increasing.

The data set shows that a similar pattern occurred among those CWS that were in existence for the entire decade.  Table 1 shows that the population served by the 44,877 CWS in the analysis increased by more than 37 million people (15.3%), from 243,641,430 people in 2001 to 280,857,226 people in 2011.  Consequently, the average size of a CWS increased from 5,429 people in 2011 to 6,258 people in 2011.

Table 1 also shows that several CWS grew enough during the decade to move to a larger size category.  For example, in 2001 24,499 of the CWS in this analysis served a population of 500 people or fewer.  By 2011, there were only 23,609 CWS in this size category, meaning that at least 880 water systems had grown enough during the decade to move into a larger size category. 

	Table 1: Number of Systems and Population Served in 2001 and 2011, by Size 

	
	 Data for 2001 
	
	 Data for 2011 

	 Size* 
	 Systems 
	 Population 
	 Avg. Size 
	
	 Systems 
	 Population 
	 Avg. Size 

	 1-Very Small 
	    24,499
	   4,206,864 
	       172 
	
	   23,609 
	   4,146,723 
	          176 

	 2-Small 
	   12,675 
	  18,147,889 
	    1,432 
	
	    12,610 
	 18,174,911 
	       1,441 

	 3-Medium 
	      4,195 
	  24,289,650 
	    5,790 
	
	      4,670 
	 27,204,113 
	       5,825 

	 4-Large 
	      3,182 
	  88,908,128 
	  27,941 
	
	      3,588 
	102,070,253 
	      28,448 

	 5-Very Large 
	         326 
	108,088,899 
	331,561 
	
	         400 
	129,261,226 
	    323,153 

	 Total 
	    44,877 
	243,641,430 
	    5,429 
	
	    44,877 
	280,857,226 
	       6,258 

	* The size categories used by US EPA correspond to populations of (1) 500 or fewer people, (2) 501-3,300, (3) 3,301 to 10,000, (4) 10,001 to 100,000, and (5) 100,001 or more people.


Changes in Population Served by Size Category

Table 2 shows that the largest population growth during the decade occurred in the smallest CWS.  Water systems that started the decade with 500 or fewer people (size category 1) grew by an average of 35% during the decade.  As noted above, several of these systems grew so much that they moved into a larger size category by 2011.  As the size category of the CWS increased, however, the rate of population growth decreased, so that among the largest systems (those serving more than 100,000 people), population increased by only 10% during the decade – a growth rate that is much less than the overall rate of population growth among all CWS.
	Table 2: Population Served in 2001 and 2011, Based on Size Category in 2001 

	 Size in 2001 
	 Systems 
	 Population in 2001 
	 Population in 2011 
	 % Change 

	 1-Very Small 
	      24,499 
	              4,206,864 
	              5,693,083 
	35.3%

	 2-Small 
	      12,675 
	            18,147,889 
	            22,366,736 
	23.2%

	 3-Medium 
	        4,195 
	            24,289,650 
	            29,230,921 
	20.3%

	 4-Large 
	        3,182 
	            88,908,128 
	           104,484,522 
	17.5%

	 5-Very Large 
	           326 
	           108,088,899 
	           119,081,964 
	10.2%

	 Total 
	      44,877 
	           243,641,430 
	           280,857,226 
	15.3%



Another way of looking at the data would be to assess the number of people served by CWS serving fewer than 10,000 people (the first three size categories, which are generally considered “small systems” under the Safe Drinking Water Act).  In 2001, approximately 46.5 million people (19% of all people served by a CWS) were served by the roughly 41,000 CWS in these size categories.  By 2011, many of these systems had grown in size so that those same 41,000 systems were serving more than 57 million people (20% of all people served by a CWS in 2011). 


The predominance of small CWS varies tremendously from one state to another.  Figure 1 shows the percentage of each state’s population in 2011 that was served by a CWS that was classified as Medium or smaller in 2001 (that is, CWS that served 10,000 or fewer people in 2001).  While nationally 20% of people in 2011 were served by a CWS that was Medium or smaller in 2001, seven states (Arkansas, Mississippi, Montana, South Dakota, Vermont, West Virginia, and Wyoming) had more than 45% of their 2011 population served by a CWS that was classified as Medium or smaller in 2001.  At the other end of the spectrum, several states had fewer than 15% of their population served by small systems, led by California which had only 7.7% of its 2011 population served by CWS that were classified as Medium or smaller in 2001.


Further analysis shows that more than 3,100 CWS grew enough to move into a larger size category by 2011, while almost 900 CWS lost enough population to move into a smaller size category, as shown in Table 3.  Consistent with the rate of population growth among systems (based on their size in 2001, from Table 2), almost 50% of the CWS that grew into a larger category started out as Very Small systems.  Indeed, some CWS grew so much during the decade that they ended 2011 two or even three size categories larger.

	Table 3: Comparison of Number of Systems in Each Size Category, 2001 and 2011

	
	Size Category in 2011 
Showing Number (and Percent) of CWS
	CWS that Grew into Larger Category (Green)
	CWS that Shrunk into Smaller Category (Red)

	Size Category (and number) of CWS in 2001

↓
	1-Very Small in 2011
	2-Small in 2011
	3-Medium in 2011
	4-Large in 2011
	5-Very Large in 2011
	
	

	 1-Very Small
(24,499 CWS)
	23,037
(94%)
	1,386
(6%)
	65
(< 1%)
	11
(< 1%)
	0

(0%)
	1,462

(7%)
	

	 2-Small
(12,675 CWS) 
	564
(4%)
	11,019
(87%)
	1,031
(8%)
	61
(<1%)
	0

(0%)
	1,092

(9%)
	564

(4%)

	 3-Medium 
(4,195 CWS)
	4
(<1%)
	197
(5%)
	3,478
(83%)
	515
(12%)
	1
(<1%)
	516

(12%)
	201

(5%)

	 4-Large 
(3,182 CWS)
	2
(<1%)
	6
(<1%)
	96
(3%)
	2,991
(94%)
	87
(3%)
	87

(3%)
	104

(3%)

	 5-Very Large 
(326 CWS)
	2
(<1%)
	2
(<1%)
	0

(0%)
	10
(3%)
	312
(96%)
	
	14

(4%)

	 Total 
(44,877 CWS)
	
	
	
	
	
	3,157
(7%)
	883
(2%)



For example, there were 12,675 CWS in the Small category in 2001.  In 2011, 11,019 (87%) of those systems were still in the Small size category; however, 1,031 CWS (8%) grew into the Medium size category during the decade, while 564 (4%) lost population and became Very Small systems during that time.
[image: image1.emf]Figure 1: Percent of Population Served in 2011 by CWS that had 10,000 or Fewer People in 2001
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This change in the size of CWS, however, is not occurring equally throughout the country.  Figure 2 shows that there is considerable variation among the states.  While on a national basis, approximately 7% of CWS moved to a larger size category between 2001 and 2011, nine states experienced double-digit growth rates.  Indeed, four states (Arizona, Colorado, Delaware, and Hawaii) had growth rates that were more than twice the national average, led by Delaware where 20.9% of CWS moved to a larger size category between 2001 and 2011.


On the other end of the scale, 18 states had fewer than 5% of their CWS move to a larger size category, with seven (Connecticut, Iowa, Maine, Montana, Nebraska, New Hampshire, and Pennsylvania) experiencing growth rates that are less than half the national average.  The lowest rate of system growth occurred in Maine where only 1.4% of CWS moved to a larger size category during the decade.

Changes in Type of Source Water


Between 2001 and 2011, the drinking water industry showed a net movement toward greater reliance on surface water.  Table 4 shows that there was a net change of more than 800 in the number of CWS that rely on surface water as their source of supply.  Nationally, the number of CWS that rely on surface water increased by 8.5% while the number that rely on groundwater decreased by 2.3%.

	Table 4: Number of Systems and Population Served in 2001 and 2011, by Size and Type of Source Water 

	CWS that Used Groundwater 

	 Size 
	 2001 CWS 
	 2011 CWS 
	 Change 
	 % Change 

	 1-Very Small 
	       22,298 
	             21,304 
	         (994)
	-4.5%

	 2-Small 
	         9,395 
	              9,249 
	         (146)
	-1.6%

	 3-Medium 
	         2,367 
	              2,596 
	          229 
	9.7%

	 4-Large 
	         1,307 
	              1,400 
	           93 
	7.1%

	 5-Very Large 
	             56 
	                   66 
	           10 
	17.9%

	 Total 
	       35,423 
	             34,615 
	         (808)
	-2.3%

	

	CWS that Used Surface Water 

	 Size 
	 2001 CWS 
	 2011 CWS 
	 Change 
	 % Change 

	 1-Very Small 
	         2,201 
	              2,305 
	          104 
	4.7%

	 2-Small 
	         3,280 
	              3,361 
	           81 
	2.5%

	 3-Medium 
	         1,828 
	              2,074 
	          246 
	13.5%

	 4-Large 
	         1,875 
	              2,188 
	          313 
	16.7%

	 5-Very Large 
	            270 
	                 334 
	           64 
	23.7%

	 Total 
	         9,454 
	             10,262 
	          808 
	8.5%


[image: image2.emf]Figure 2: Percent of CWS that Moved to Larger Size Category Between 2001 and 2011
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The net changes in Table 4 mask the full extent of the changes in source water type that occurred during the decade.  In actuality, more than 2,000 CWS (4.6% of CWS) changed their type of source water between 2001 and 2011, as shown in Table 5.

	Table 5: Systems with Different Source Water Type Between 2001 and 2011, by 2001 System Size 

	2001 Size
	 Groundwater in 2001, Surface Water in 2011 
	 Surface Water in 2001, Groundwater in 2011 
	Total No. of Changes

	 1-Very Small 
	525
	242
	767

	 2-Small 
	500
	233
	733

	 3-Medium 
	213
	100
	313

	 4-Large 
	185
	53
	238

	 5-Very Large 
	15
	2
	17

	 Total 
	1,438
	630
	2,068



During the decade, 1,438 CWS changed from using groundwater to using surface water.  This represents 4% of the CWS that used groundwater in 2001.  Another 630 CWS changed from using surface water to using groundwater, which represents more than 6.5% of the CWS that used surface water in 2001.


Table 6 shows that more than two-thirds of the systems that changed from using groundwater to surface water purchased their surface water from another CWS.  Further analysis of the data shows that 84% of the CWS that switched from groundwater to purchased surface water had been using their own groundwater supplies in 2001.  That is, only 16% of the CWS that switched from groundwater to purchased surface water had been purchasing their groundwater supplies in 2001.
	Table 6: Systems that Changed from Groundwater to Surface Water, Showing Type of Surface Water, by System Size 

	2001 Size
	Groundwater Under Influence

of Surface Water
	Groundwater Under Influence

of Surface Water, Purchased
	Surface Water
	Surface Water, Purchased
	Total

	 1-Very Small 
	127
	18
	74
	306
	525

	 2-Small 
	64
	14
	44
	378
	500

	 3-Medium 
	23
	7
	21
	162
	213

	 4-Large 
	16
	3
	32
	134
	185

	 5-Very Large 
	-
	-
	7
	8
	15

	 Total 
	230
	42
	178
	988
	1,438



In contrast, essentially all of the groundwater systems in 2001 that became surface water systems because of groundwater under the influence of surface water owned their own groundwater supplies.  Specifically, of the 230 systems that moved from groundwater to groundwater under the influence, 228 (99%) owned their groundwater supplies.  That is, these systems did not change water supplies, they simply discovered that their groundwater supplies were in fact influenced by surface water and thus became subject to more stringent regulations.

Figure 3 shows that there is a wide variation among the states in the prevalence of CWS changing their type of source water.  As discussed above, nationally 4.6% of CWS changed their source water type between 2001 and 2011.  Within each state, however, the percentage of source water changes ranged from Delaware where no systems changed to neighboring New Jersey where 10.8% of systems changed their source water type during the decade.

Combined Changes

Interestingly, few systems experienced both a change in the type of source water and a significant enough change in population to move into a different size category.  As discussed above, 4,040 CWS moved into a different size category between 2001 and 2011 (Table 3) and 2,068 changed their type of source water (Table 5).  Further analysis shows that only 293 CWS experienced both types of changes during the decade.  That is, for the most part, changes in source water type were not the result of significant changes in population.


In other words, more than 5,800 CWS – more than one out of every eight CWS in the 49 states for which data are available – experienced a significant change during the decade.  These changes included moving to a different size category, changing the type of source water relied upon, or (in fewer than 300 cases) both types of changes.  All of these changes can have important effects, for both water systems and regulators, on personnel, budgets, and regulatory compliance activities, among others.


Figure 4 shows that the distribution of these changes was far from uniform throughout the country.  Indeed, in six states (Arizona, Colorado, Delaware, Hawaii, Nevada, and New Jersey) more than 20% of CWS experienced at least one of these significant changes.
Conclusions

The thousands of community water systems that comprise the drinking water industry in the United States are not static.  Systems expand, contract, consolidate, change water sources, experience contamination, and are subject to potentially significant changes in population.  Each of these changes can have multiple implications, including changing the regulatory requirements that must be met by the CWS, altering the training requirements for system personnel, and modifying the level and stringency of water testing and regulatory oversight.


The data analyzed in this paper have shown that over the course of just one decade thousands of CWS experienced fundamental changes in size classification or the type of source water utilized.  Nationally, more than one out of every eight systems experienced a change that could affect the manner in which the system is regulated.  In some states the figure is as high as one out of every five community water systems.

[image: image3.emf]Figure 3: Percent of CWS that Changed Source Water Type Between 2001 and 2011
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In addition, these data shed light on the level of growth experienced by smaller CWS.  Systems that served fewer than 10,000 people in 2001 experienced a higher rate of population growth than larger systems, such that by 2011 they provided water to more than 20% of all people nationwide who received water from a CWS.  Indeed, more than 500 of these once-small systems grew so much in just ten years that they are now serving more than 10,000 people and are no longer considered small by any measure.


When developing regulations, compliance strategies, and budgets, it is important for regulators, utilities, and policy analysts to understand the dynamic nature of the drinking water industry.  The resources of regulators and water systems may be stressed as systems experience dramatic growth or change their source water.  Significant population growth can accelerate a CWS’s compliance schedules, require significantly enhanced testing requirements, and result in immediate changes in required personnel certifications, to name just a few of the potential stresses.  The data discussed in this paper suggest that these are not merely theoretical concerns; rather, during the past decade thousands of water systems experienced these types of changes.  
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� As of the date of this paper, US EPA has not yet published the comparable report for year-end 2011.
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