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Executive Summary 
 

In North Carolina, there are 305 active local government community water systems serving up to 3,300 

people, and 60 active local government water systems serving 20,000 people or more. The large systems 

outperform the small systems on financial performance, and generally have more staff that are devoted 

to managing the water systems, whereas small local government staff work across multiple 

departments. Small local government water systems may benefit from the expertise, experience, and 

specialization of the managers and staff at nearby large local government water systems by entering 

into management partnerships. In order for management partnerships, or “shared management”, to 

succeed, many conditions need to be met. One critical factor is proximity between the small and large 

water systems.  

 

The goal of this report is to assess the geographic feasibility of management partnerships between small 

and large local government water systems in North Carolina. Toward that end, we used a two-pronged 

approach to identify small systems within a reasonable distance of large systems to determine the 

feasibility of management partnerships in the state. First, we applied a geographic buffer to identify 

small water systems within 10 miles of large systems. Since this approach ignores the actual time it takes 

to travel from one water system to the other, we then calculated drive time distances between each 

small system and each large system.  

 

We find that there is substantial opportunity to implement nonstructural partnerships between many of 

the small and large systems throughout North Carolina.  

 

From a proximity standpoint alone, we find that there is substantial opportunity to implement 

management partnerships between small and large local government water systems in North Carolina. 

Nearly half to three-quarters of all small local government water systems have a potential large local 

government water system partner within a 30 or 45 minute drive, respectively. Additionally, many large 

local government water systems are within 30 minutes of drive time of multiple small water systems, 

suggesting that groups of nearby small water systems could be included in management partnerships 

with the same large local government that champions its local region.  

 

The opportunity for shared management agreements between large and small water systems, however, 

is unevenly distributed across the state. Small systems in the western, northeastern, and southeastern 

portions of the state are less likely to be close to a large local government water systems.  

 

Further analysis would be required to assess other local and statewide factors that influence the 

feasibility of management partnerships between small and large local government water systems. 
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Introduction 
Water utilities owned and managed by small local governments often face financial and managerial 

constraints that challenge the sustainable operation of the systems. The small customer base of the 

utilities generate limited financial resources to pay for the high fixed costs of the utilities, and access to 

capital can be more difficult for small local governments than for larger cities and counties. Managers 

and staff responsible for the water systems in small local governments may also be responsible for other 

governmental duties, splitting their time between the utilities and other departments. Moreover, local 

elected officials must balance their efforts to improve and maintain utilities with other priorities and 

challenges including those related to police, fire, roads, and solid waste services. 

 

Significant expertise, experience, and attention devoted to the utilities are often necessary to navigate 

these challenges and manage the small water systems. Yet, staffing is limited, and may be unable to 

devote much time away from work to attend trainings and make use of available resources at the state 

or regional level.  

 

One opportunity could be to partner small utilities with a neighboring large utility that can share its 

expertise, experience, and perhaps staff or volunteers to assist the small utility with managerial duties. 

This option would not require physically interconnecting the water systems, or transferring ownership of 

the small system to the larger neighbor. Instead, the small local government would retain ownership of 

their systems, but could benefit from the expertise of its larger neighbor. 

 

Many factors affect the feasibility of management partnerships (sometimes called “shared 

management”) between small and large local governments. These include: (1) Geographic proximity to a 

large utility, which enables the managers to meet frequently, share resources and staff, and address 

local or regional issues together; (2) Ownership status, since government-owned and non-governmental 

systems operate under different financial structures; and, (3) Willingness to participate in shared 

management from both parties, among other factors.  

 

The feasibility and success of management partnerships will depend on all of the factors above and on 

the strength of the relationships between the parties. In this report, we intentionally focus our 

assessment of feasibility to only one factor: the geographic proximity of small local government water 

systems to larger local government water systems that can provide shared management opportunities. 

Proximity is a critical factor – without quick and easy access between the two parties, management 

partnerships (which may also include sharing of physical and staff resources) would fail. As a first cut in 

the assessment of the potential for management partnerships for small systems in North Carolina, we 

determine whether small local government-owned water systems have large utilities within a short 

driving distance nearby.  
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Local Government Water Systems in North Carolina 
According to the Safe Drinking Water Information System as of March 31, 2016, there are 2,011 active 

community water systems in North Carolina; 539 owned by local governments. Each water system’s 

name, PWSID, system type, ownership type, estimated service population and number of connections 

are obtained from that database. Only local government-owned community water systems (CWS) are 

analyzed in this report. Privately owned water systems are not included in this analysis because there 

are different legal, financial, and political considerations for partnerships that include multiple private 

systems or a combination of public and private systems. 

 

We define “small” water systems in this report as those serving up to 3,300 people, which is a common 

EPA definition of small water systems, and “large” water systems as those serving at least 20,000 

people. There are 305 small CWS owned by local governments, and 60 large CWS owned by local 

governments. This means that this analysis covers 365—or approximately 68 percent—of the 539 local 

government-owned community water systems in the state. Water systems with estimated service 

populations of between 3,300 and 20,000 people are excluded because they are assumed to be both 

less likely to have significant managerial challenges as small water systems do, and less likely to have the 

capacity to provide assistance to neighboring small water systems in the same manner as large water 

systems.  

 

The average estimated service population for the 305 small water systems is approximately 1,200 

people, although there are 14 local government water systems with an estimated service population of 

fewer than 100 people. The average estimated service population for the 60 large water systems is 

approximately 87,000 people, and the largest single system is Charlotte Water with an estimated service 

population of over 830,000. There are 12 local government water systems with a service population of 

over 100,000. 

 

Municipalities own the vast majority— 239 out of 305— of the small local government water systems 

included in this analysis. The second largest group—55 out of 305—are owned by Counties or County 

Districts. The remaining 11 systems are owned by Sanitary Districts, Water Authorities, and a 

Metropolitan Water District.  
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Similar to small water systems, municipalities and Counties or County Districts own the vast majority of 

the 60 large local government water systems. There are 5 large water systems owned by Authorities, 

including Cape Fear Public Utility Authority and the Orange Water and Sewer Authority. The only 

Sanitary District in this group of large water systems is Brunswick Regional Water and Sewer H2GO. 

H2GO has an estimated service population of approximately 22,000 people, making it one of the smaller 

systems in the large water systems category. 

Financial Condition of Small vs. Large Water Systems 

Every year, local governments provide data from audited financial statements to the Local Government 

Commission. The financial data contains metrics that are useful to assess the financial health of the 

water enterprise funds. Unfortunately, financial data are not always available or complete for every 

single local government water system. Nevertheless, the vast majority of utilities reported their FY2015 

financial data to the LGC. FY2015 financial data are analyzed for 286 out of the 305 small local 

government water systems, and for all 60 large local government water systems. Key financial indicators 

are calculated for all systems, and the medians by system size category are shown in the graphs below. 

 

 
 

In all but one key financial indicator, large water systems outperform the small water systems, often by 

significant margins. One of the more notable differences is in the median operating ratio with 

depreciation. Since the median for small systems is below 1.0, more than half of the small local 

government water systems did not generate enough operating revenue to cover current operating 

expenses and set aside funds equal to their depreciation value for future infrastructure needs. By 

Large Systems Small Systems Absolute Percentage

Days Cash on Hand 676                  377                  (299)                -44%

Operating Ratio with Depreciation 1.23                 0.94                 (0.29)               -24%

Noncapital Operating Ratio 1.70                 1.27                 (0.43)               -25%

DSCR 1.68                 1.62                 (0.06)               -4%

Quick Ratio 4.05                 4.70                 0.65                 16%

Median Difference
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contrast, only 3 of the 60 large water systems have operating ratio with depreciation below 1, placing 

the large water systems in much stronger financial condition than the small systems.  

 

The most poorly performing small water systems are also in a substantially worse position than the most 

poorly performing large water systems. For example, the lowest noncapital operating ratio for the large 

systems was 1.16 (City of Asheboro), indicating that all large water systems generated much more 

operating revenues than was necessary to pay for day-to-day operations and maintenance expenses 

(excluding capital). By contrast, the lowest noncapital operating ratio for the small systems was 0.52 

(Town of Dortches), revealing that at least one small water system had twice as high day-to-day 

operating costs as they did operating revenues, and that does not include capital costs. Liquidity 

measures present a similar pattern. Specifically, the lowest figure for days cash on hand for small 

systems was 1 day (Town of Milton), whereas the lowest for large systems was 59 days (City of 

Lumberton). The lowest quick ratio for large systems was 1.08 (Greenville Utilities Commission), while 

the lowest quick ratio for small systems was 0.17 (Town of Milton). The brief financial comparison 

presented in this section does not represent a comprehensive analysis of small or large system financial 

conditions in the State of North Carolina. It does, however, suggest that some small water systems may 

benefit from management partnerships with more effectively-managed larger water systems. 

Locations of Small and Large Local Government Water Systems 
The EFC maintains its own database of geospatial coordinates for all community water systems in the 

state. Each CWS is assigned one latitude and longitude point that roughly approximates the location of 

its service area. The EFC developed the original database using GIS shapefiles obtained from the NC 

Center of Geographic Information and Analysis, and updates the database regularly by researching the 

geospatial locations of new or modified water systems using Google Earth.  

 

The geospatial coordinates used in this analysis only approximate the location of the service area of the 

water system and do not necessarily pinpoint the location of a well, building, or actual physical asset of 

its water system. Hence, a reasonable margin of error should be imposed on all results involving 

calculating distances between water systems. The margin of error depends on the source of the 

geospatial coordinates. Larger water systems whose coordinates were determined from centroids of 

geospatial data will have greater margins of error (+/- 5 miles) compared to smaller water systems 

whose coordinates were obtained from Google Earth (+/- 1 mile). There is also some level of uncertainty 

present in the street network dataset, as upgrades and newly constructed roads may not be added 

immediately upon completion. This possibility is higher in rapidly growing areas across the state.  

 

The 305 small local government community water systems are spread out across the state, as shown in 

the first map below. There is a substantial amount of clustering among individual systems and relatively 

few systems are located far away from other small water systems. Notable exceptions occur along the 

coast where certain water systems such as the Ocracoke Sanitary District and The Village of Bald Head 

Island are somewhat isolated.  
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The 60 large local government community water systems are less evenly distributed than the small 

systems, as shown in the second map below. Most notably, many counties in the western, northeastern, 

and southeastern areas of the state do not have a large water system at all, and there is substantial 

clustering around known population centers and the I-40 / I-85 corridors. These facts are hardly 

surprising since large water systems should—by definition—be located in more populated areas.  
 

 
 

 
Maps created by the Environmental Finance Center at the University of North Carolina, Chapel Hill 

Data Sources: Public Water Supply Section of the Division of Water Resources in NC Department of Environmental 

Quality. Geospatial locations determined by the EFC using secondary sources from NCOneMap (NC Center for 

Geographic Information and Analysis, NC Rural Economic Development Center, Public Water Supply Section of 

NC DEQ) and primary sources (locating systems on Google Earth). 

305 Small Local Government Community Water Systems 

(serving up to 3,300 people) 

 

60 Large Local Government Community Water Systems 

(serving more than 20,000 people) 
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Distances between Water Systems for Management Partnerships  
The concept of management partnerships, or shared management, that is being studied here is when a 

small local government water system works with, hires, or otherwise shares the resources of a nearby 

large local government water system’s management (or, possibly, operations). Large water systems 

benefit from a larger staff that is devoted entirely to water system management and operations. In 

many cases, this translates to having access to more experienced staff that can manage water systems 

effectively. For instance, as shown above, large water systems at least outperform small water systems 

on financial metrics. Under a management partnership, the staff of the larger water system can lend its 

expertise to assist and advise the management of the small water system, and/or share physical and 

staff resources (either voluntarily or for hire). The small water system would therefore benefit from the 

expertise of the larger local government staff that can focus entirely on water system management.  

 

Management partnerships, by nature, are a non-structural form of regionalization of the management 

and/or operation of water systems that does not require physical interconnections or transfer of 

ownership of the water systems. The small local government would maintain their ownership of their 

water system, but relinquish (or share) their managerial responsibilities with the larger local 

government. If there is only one large local government in a region, that large local government may 

share its management with more than one small water system.  

 

It is important for the local governments to be in close proximity to one another in order to facilitate 

meetings between the water system managers, and/or share staff and resources between the water 

systems. A manager or operator from the large water system might find it necessary to drive to the 

location of the small water system, or vice versa, for meetings and other necessary tasks that require a 

site visit. Hence, the geographic proximity of the water systems involved in the shared management 

agreement is an important factor affecting feasibility. If the water systems are too far apart, then 

managers and operators would not be able to reach the facility in a reasonable time, and travel and 

transport expenses may become too high.  

 

In order to assess the geospatial feasibility of potential management partnerships between small and 

large local government water systems, we used GIS to identify small water systems within 10 miles 

(straight-line distance) of large water systems, and to calculate the estimated drive times from each 

small water system to each large water system.  

 

Out of 305 small local government water systems, only 75 are within 10 miles (straight-line distance) of 

at least one of the 60 large local government water systems. As expected, the majority of these 75 

systems are located near known population centers, and many of the 230 small water systems that are 

not within 10 miles of large systems are located in the western, northeastern, and southeastern portions 

of the state, as shown in the map below.  
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Map created by the Environmental Finance Center at the University of North Carolina, Chapel Hill 

Data Sources: Public Water Supply Section of the Division of Water Resources in NC Department of Environmental 

Quality. Geospatial locations determined by the EFC using secondary sources from NCOneMap (NC Center for 

Geographic Information and Analysis, NC Rural Economic Development Center, Public Water Supply Section of 

NC DEQ) and primary sources (locating systems on Google Earth). 

 

Straight-line distances, however, do not reflect the actual driving distance or drive time it would take to 

travel from one water system to the next. In some cases, a large system could be within 10 miles of 

straight-line distance from a small system, but there may be no direct route available. For example, the 

small water system located in the Village of Bald Head Island (the southernmost blue dot on the map 

above) is within a straight-line 10 miles distance of a large system located in the Town of Oak Island. 

There is, however, no way to drive between these points in less than one hour, and the most direct 

routes all involve taking the Bald Head Island Ferry. In other cases, it may be possible to travel more 

than 10 miles between water systems in a reasonable amount of time. This may be true in rural areas 

where speed limits are higher, or where direct routes are available along the street network. Since 

calculated drive times account for both of these potential sources of error, they are a more useful metric 

for assessing the geospatial feasibility of shared management agreements between large and small 

systems. Thus, we analyze the drive times between small water systems and their nearest large local 

government water system, shown in the map below. 

 

Small Local Government Community Water Systems within 10 Miles 

Straight-Line Distance of a Large Local Government Water System 
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Map created by the Environmental Finance Center at the University of North Carolina, Chapel Hill 

Data Sources: Public Water Supply Section of the Division of Water Resources in NC Department of Environmental 

Quality. Geospatial locations determined by the EFC using secondary sources from NCOneMap (NC Center for 

Geographic Information and Analysis, NC Rural Economic Development Center, Public Water Supply Section of 

NC DEQ) and primary sources (locating systems on Google Earth). 

 
 

 
 

Based on calculated drive times, approximately 51 percent of the 305 small local government water 

systems are located within 30 minutes (one-way drive time) of at least one large local government water 

system. Thus, half of the small local government water systems are within a relatively short drive to at 

least one potential large local government partner. Approximately 91 percent of small local government 

water systems are located within one hour of a large local government water system. While a one-hour 

Small Local Government Community Water Systems and their Drive 

Times to the Nearest Large Local Government Water System 
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one-way drive may be prohibitively far for some management or operational activities, if 45 minute 

drive times were allowed, then over 75 percent of the small water systems could still potentially find a 

feasible large local government water system partner. It is also worth noting that about 30 percent of 

the small water systems are within a 20 minute drive to the nearest large local government water 

system, which suggests that many potential shared management agreements could incorporate 

relatively rapid response capabilities for managers and operators travelling from their home base at the 

large water system, or from the small water system to meet at the large system.  
 

 
 

Additionally, 93 small systems are located within 30 minutes of more than one large local government 

water system, which means that approximately 30 percent of the small systems have multiple options 

for shared management partners. In fact, many large systems are within a reasonable driving distance of 

multiple small systems. For example, 32 of the 60 large systems are within 30 minutes of driving time of 

between one and five small systems. One large system, The City of Wilson, is within 30 minutes of 23 

different small local government water systems. While it may be excessive to develop management 

partnerships with 23 small local government water systems, it is clear that some large local government 

water systems have a greater opportunity than others to collaborate with nearby small systems.  
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Summary 
 

From a geospatial (proximity) standpoint, there is evidence that half to three-quarters of all small local 

government water systems in North Carolina have an opportunity to enter into management 

partnerships with at least one large local government water system nearby. These systems are within a 

30 or 45 minute drive (one-way) to their potential large local government partner. Additionally, many 

large local government water systems are within 30 minutes of drive time of multiple small water 

systems, suggesting that groups of nearby small water systems could be included in management 

partnerships with the same large local government that champions its local region.  

 

The opportunity for shared management agreements between large and small water systems, however, 

is unevenly distributed across the state. Small systems in the western, northeastern, and southeastern 

portions of the state are less likely to be close to a large local government water systems. As a result, 

small systems in these regions may benefit more from shared management agreements that do not 

necessarily involve a large local government water system, but perhaps management partnerships 

amongst the small water systems themselves, or with a private water system management firm.  

 

This analysis assumes that all large local government water systems are willing and able to enter into 

management partnerships to provide advice or to manage their neighboring small local governments’ 

water systems. Further analysis is necessary to assess other local and statewide factors that influence 

the feasibility of management partnerships between small and large water systems. A future version of 

this analysis could focus specifically on water systems identified by NC DEQ or SWIA that might address 

known management and operation issues through management partnerships with other nearby 

systems. The ‘Nearby System Identification’ Excel tool based on the data analyzed for this report is 

intended to provide SWIA and NC DEQ with an interactive way of examining different potential 

partnership options at both the statewide and individual water system levels. 


