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Project Terms and Definitions

Regional Capacity- The ability to hold, receive or absorb, or a measure of the 
ability to supply services necessary for the continued economic growth of a 
region or community. There 3 elements of capacity- regulatory, resource and 
design.
Infrastructure- Basic physical and organizational structures needed for the 
operation of a region, or the services and facilities necessary to support the 
community with basic needs such as water.
Inter-basin Transfer (IBT)- A transfer of water from one river basin to another. 
An important issue for regional and municipal water and wastewater systems in 
that water may be pulled from one system to use with the wastewater 
discharged into another.  Regulatory limits are usually established regulating 
the level of inter-basin transfers
River Basin- The entire geographical area drained by a river and its tributaries. 
River basins are typically separated by ridge lines which represent high points.
Watershed- The area of land where all of the water that is under it or drains off 
of it goes into the same place. 
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Water/Wastewater Infrastructure Planning Model 
Overview

A model for regionally-based water and wastewater infrastructure:

• To maintain capacity to support Ft. Bragg and Camp Mackall’s 
expanded mission needs for water and wastewater services for 
decades to come.
• To support the region’s off-base military community and 
dependents.
• To sustain continued regional economic growth for decades in 
regions that currently do not possess infrastructure.

508758
Sticky Note
Introduction
The BRAC Regional Task Force is faced with particular issues as it attempts to implement the 2005 Base Realignment and Closure (BRAC) law along with myriad other significant challenges.  The Base Realignment and Closure process at Fort Bragg, with the movement of FORSCOM to Fort Bragg, is expected to bring 35 – 40,000 new residents to the greater region surrounding Fort Bragg within the next few years.  This region already possesses a high concentration of military personnel, as well is experiencing a huge rate of general population growth.  The planned military growth will place additional dependency on the region’s infrastructure capacity in support of mission and personnel. This influx could result in huge pressure and competition for ever scarce natural and built resources to support regional needs as well as fulfill mission requirements.  

Continued economic development within the BRAC RTF region is dependent on sustaining its regional infrastructure capacity in face of massive influx of people.  Of the potential impacts associated with this growth, regional water and wastewater capacity in support of sustained growth while supporting the military mission is of particular concern.  The region’s residents and business activities and the basic survival of these entities is highly dependent on the region’s water and wastewater capacity.  Without sufficient water and wastewater, the region’s secondary services such as transportation, housing, schools, hospitals, parks, airports, ports, military bases, and work places would lack the ability to support the community.  Because so many of these elements rely on the region’s water and wastewater capacity, the region’s economy would lack “the ability to receive” sustained economic growth without upgraded and maintained regional infrastructure.  Though the additional demand for public water and sewer services is expected to be relatively minimal in a general sense across the region, the infrastructure capacity to support these services is not equal throughout the region. 

BRAC RTF and Fort Bragg identified eleven counties within the region that are expected to receive significant impacts due to the mission expansion at Fort Bragg.  Of these, seven- Cumberland, Harnett, Hoke, Lee, Moore, Richmond and Robeson- were identified as the Tier I Counties and will experience the greatest level of impacts.   Of these counties Harnett and Cumberland possess the largest capacity for water and wastewater services and between the two, possess sufficient capacity to support projected population growth rates as well the military community and the military mission for the whole region.  On the other hand, Hoke County and Moore County are expected to experience a proportionally greater level of population growth and are currently working to support this population in a fashion that does not limit these counties’ ability to sustain future economic development.  The purpose of this plan is to develop a possible regional water and wastewater model that could ensure that the total region remain supported with water and wastewater services while also supporting the needs of Fort Bragg’s mission.   
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Water/Wastewater Infrastructure Modeling Project

Regionalized infrastructure security increasingly important:
• Ft. Bragg increasingly dependent of surrounding community for 
services.

Project emphasizes:
• Current Regional Capacity and Status

– watershed capacity
– by county
– current infrastructure could be built 
upon to create a regionally based plan

• Regional Water and Wastewater 
Infrastructure Model.

508758
Sticky Note
Regional Planning
The objective of this regional modeling is to act as a supplemental to the earlier planning efforts that took place during the Comprehensive Regional Growth Plan (CRGP) development.  In developing this model, input was received from several individuals, organizations, and agencies throughout the region involved in the day-to-day operations of county-wide and municipal water and wastewater operations. Each of these parties possess its own particular mission supplying these services to the population within their area of operation and possess a slightly different strategy for supplying these services.  It is important to remember, however, that water and wastewater issues are intertwined.  Water and wastewater issues do not stop at a border.  It is becoming increasingly apparent in recent years that without some degree of collaboration and coordination among stakeholder organizations across the region, the potential that the efforts of one could compromise the efforts of the other increases.

Coordination involved ensuring water and wastewater services to the region takes time and effort.   Successful collaboration often requires changes in behavior and attitude on the part of those in the habit of assuming that collaboration must entail unacceptable sacrifice—the expenditure of effort, resource capacity and funds that could be strengthening their own bottom line. A major challenge facing the Fort Bragg region, then, is that of finding ways to enhance the ability and willingness of individuals, organizations, and local governments to work together.  As evident during the last drought, without collaboration,  sustained regional economic development- and the military mission- will suffer without a sufficient water and wastewater infrastructure services.  

For purposes of this report, the region’s water and wastewater infrastructure capacity, planning and model discussion is summarized into four broad categories including river basin current status with regard to water and wastewater usage, current county and regional capacity and usage, and a discussion of steps forward and strategic model.  The model presented and discussed is designed to satisfy three general capacity limiting issues- resource capacity (amount of the resource present), regulatory capacity (the permitted use), and design capacity (system infrastructure capacity).  Also included will be a discussion of the potential funding sources to support the infrastructure upgrades necessary for the regional planning efforts.   
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Sticky Note
Sources of Input
For this study, the following individuals across the region involved in water and wastewater issues were interviewed.  These are listed below.

Study Participants
Cumberland County 
Rose James, Fayetteville/Cumberland County PWC
Fayetteville, NC 910-223-4003 
james.rose@faypwc.com  
Coates Allen, Acting Town Manager  Spring Lake, NC 910-436-0241 
acoats@spring-lake.org  
Uskiewicz Michael, Current Town Manager Spring Lake, NC 910-436-0241 muskiewicz@springlake.org  
Gerald Daniel, Public Works Director
Town of Spring Lake, NC  910-436-0241  
dgerald@springlake.org  
Manning Carl, Kingdom CDC
Fayetteville, NC 910-484-2722
Kingdom.cdc@worldnet.att.net  
 
Harnett County 
Tart Rodney,  Public Works Director
Lillington, NC 
910-893-7575 ex.3045 
rtart@harnett.org  
Rogers Randy, County Utilities Engineer
Harnett County Lillington, NC  
rrogers@harnett.otg  
McNeil Tim, Harnett County BOC
Lillington, NC 
919-499-2301 
tmcneil@harnett.org
  
Hoke County
Johnson Tim, Hoke County Manager
Raeford, NC 
910-875-8751 
tjohnson@hokecounty.org  
Baxley Dennis, Public Utilities Director
Raeford, NC 
910-875-8751 
dbaxley@hokecounty.org  
Beal  Lisa, GIS Program
Raeford, NC 
910-875-8751 
lbeal@hokecounty.org  

Lee County 
Czar Victor, Utilities Director 
City of Sanford, NC 
910-775-8230 
victor.czar@sanfordnc.net  
 
Moore County
Brobst Dennis, Director Moore County Public Works 
Carthage, NC 
910-947-1078 
dbrobst@moorecountync.gov  
Black Ernie, Engineer Moore County Public Works
Carthage, NC 
910-947-1078 
eblack@moorecountync.gov  
McSwain Cary, County Manager 
910-947-6363  
cmcswain@moorecountync.gov  
 
Richmond County
Jones B.K., Richmond County Public Works Director
Rockingham, NC 
910-997-8234  
BK.Jones@ncmail.net   
Armstrong James, Richmond County Public GIS
Rockingham, NC 
910-417-4904 
james.armstrong@ncmail.net  
 
Robeson County 
Harris B.H.,
Robeson County Public Works Director
Lumberton, NC 
910-671-3485  
henry.harris@co.robeson.nc.us  
 
Others:       
Scotland County
Perry James Lumber River COG
Pembroke, NC 
910-272-5058 
James.Perry@lumberrivercog.org  
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Sticky Note
Report Methodology
The methodology included interview sessions with municipal, county, region water and wastewater experts and government representatives in which all issues were discussed openly.  There were no boundaries on the water and wastewater infrastructure topics to be discussed and several issues were identified as challenges affecting the region’s ability to sustain its water and wastewater infrastructure.  The information provided by those interviewed and the subsequent report are guided by a few assumptions.  These assumptions are the basis for the analysis and the regional infrastructure model  The assumptions, identified below, guarantee that each of the counties, Fort Bragg and regional infrastructure were dealt with on a consistent and objective manner.  
 
- The region will continue to experience huge population growth.
- This growth will require large demands on the region’s water and wastewater capacity.
-  Certain communities within the region possess infrastructure deficits that may inhibit continued economic development.  
-  Region-wide, state and federal regulations restrict the level of inter-basin transfers or discharges.  These regulations may limit the options the counties may possess to work toward consolidating the individual water and wastewater systems into one larger region-wide infrastructure.
-  Though all infrastructure components were viewed on a county by county basis, they are discussed in this report within the context of regionalization.  Currently, except for Fort Bragg’s interconnected with Harnett County and Fayetteville PWC  and Harnett County’s connection with Moore County, individual water and wastewater infrastructure components are basically isolated and not interconnected on a regional basis. The purpose of this project is to view regionalization of these elements as an important step in sustaining capacity in support of economic development throughout the region. As a result, regional infrastructure issues were analyzed together to determine the overall impacts to continued economic development due to the region’s ability or inability to maintain individual water and wastewater infrastructure components as well as in supporting the military mission.  

The information and issues identified in this plan are based upon publicly available data and have been prepared using generally accepted methodologies and formulas. The projections and needs presented in this report are based upon best estimates using the available data.  Currently the total nature of the growth, its impacts, infrastructure status and available information and understanding is incomplete, and cannot account for the inevitable but unpredictable impacts of unexpected global, national, state, and/or local events. Actual results and needs may differ significantly from the projections of this report due to such unforeseen factors and conditions, as well as inaccuracy of available data, and/or factors and conditions not within this scope of this project. 
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Fort Bragg Overview 

• Fort Bragg is the home for the XVIII Airborne Corps and the 
82nd Airborne Division. 
• The U.S. Army Special Operations Command and the U.S. 
Army Parachute Team (the Golden Knights) also call Fort Bragg 
home. 
• A key mission is to maintain the                                                     
XVIII Airborne Corps as a strategic                                                    
crisis response force, manned and                                                      
trained to deploy rapidly by air, sea                                                                  
and land anywhere in the world

508758
Sticky Note
Fort Bragg Description
Fort Bragg is located within the Sandhills region of south central North Carolina 10 miles northwest of Fayetteville.  Over half of Fort Bragg is encompassed in Hoke County with most of the rest located in Cumberland County.  Fort Bragg is home for the XVIII Airborne Corps and the 82nd Airborne Division. The U.S. Army Special Operations Command and the U.S. Army Parachute Team (the Golden Knights) also call Fort Bragg home. A key mission is to maintain the XVIII Airborne Corps as a strategic crisis response force, manned and  trained to deploy rapidly by air, sea and land anywhere in the world.
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Fort Bragg Projected Growth  

Growth projections on and around Fort Bragg / Pope AFB 
–An expected growth of 4,647 active-duty soldiers with an additional 
7,150 military dependents for a total of 11,797

•Of these, approximately 8,961 will live in military housing
–A projected additional 16,639 individuals will live in one of the 
surrounding counties, made up of:

•12,357 civilian
•4,282 military

Due to BRAC, Ft. Bragg is receiving                                                  
Army Forces Command and Army                                                 
Reserve Command, resulting in                                                  
substantial growth on and around                                                     
the installation.

508758
Sticky Note
Fort Bragg Mission Growth
Fort Bragg is receiving the Army Forces Command and the Army Reserve Command which will result in a huge expansion for the military mission at Fort Bragg and will result in huge growth for the region around Fort Bragg.  An expected increase of 4,647 active-duty soldiers with an additional 7,150 military dependents for a total of 11,797.  Of these, approximately 8,961 will live in military housing.  A projected additional 16,639 individuals will live in one of the surrounding counties, made up of:
-12,357 civilian
- 4,282 military
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Regional Growth Projections

Regional Needs:
• Fort Bragg’s mission is expanding and receiving increased personnel to the 
region.
• Increasing needs for surrounding community facing military growth due to 
population increases                                                                                                 
as shown by projected                                                                                        
population density                                                                                            
changes, 2008-2013. 

508758
Sticky Note
Regional Growth
Though in a general sense the region possesses sufficient water and wastewater capacity, several specific areas of the region do not possess capacity due to circumstances aside from actual resource or infrastructure capacity.  Some counties like Cumberland County possess enough water capacity, but political concerns limit its ability to coordinate with the region to supply water or wastewater services to areas outside the county.  Moore County on the other hand, is located across two river basins, and due to inter-basin water transfer restrictions, is strategically limited on their ability to supply water and wastewater without substantial infrastructure upgrades. Wastewater management is a particular concern due to the restrictions being applied in several areas that limit development due to lack of wastewater services. Wastewater in several areas is managed typically through individual residential septic systems which are not applicable to large subdivisions and commercial development.  Each of these issues could be rectified with inter-regional coordination.  

Financing the needed infrastructure to remedy these issues will be a challenge. Private market lenders, who are the primary source of water and sewer financing, account for a major part of the total financing for such projects. The availability of grants for infrastructure improvements have been reduced significantly in recent years.  Though in time, it is likely these impacts can be handled by the region, there are several instances throughout the region these extra demands on the current infrastructure will surpass capacity.  In this section a general discussion of the current status of the Cape Fear River basin and the Lumber River basin is provided.  Also a discussion of each county’s general infrastructure is provided as well as an overview of Fort Bragg’s current and anticipated needs.  Camp Mackall, located about 10 miles southwest of Fort Bragg will also be discussed. 
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Fort Bragg Current Water Needs  

• Fort Bragg is contracted to receive up to 16 MGD from Fayetteville PWC and 
Harnett County.
• Up to 3.0 MGD additional water can be supplied on an emergency basis by 
Fayetteville Public Works Commission (PWC)
• Average demand is 4.56 MGD;                                                                          
peak day demand is 8.06 MGD                                                                        
(ISR-NI 2008 data)
• Total storage capacity is 4.75 MG,                                                                 
located entirely on Fort Bragg 
• Old North Utilities manages over 
2 million linear feet of pipeline on                                                                     
base

Fort Bragg Water System

508758
Sticky Note
Fort Bragg Water 
Fort Bragg no longer manages its own water and wastewater services nor does Fort Bragg manage the distribution lines- which are owned and managed by Old North Utilities.  Fort Bragg maintains a contract to receive up to 16 million gallons per day (mgd) from Fayetteville Public Works Commission (PWC) and Harnett County. Fayetteville and Harnett County split the responsibilities of supplying water, each supplying half of the installation’s needs. 

Fort Bragg’s water treatment plant (WTP)- shown just north of Pope AFB on the New River is now tied into Harnett County’s system by way of a 24” main running south along Hwy. 210 while another line runs through Spring Lake from Fayetteville PWC.  The Fort Bragg’s WTP is no longer servicing Fort Bragg with all the water coming from Harnett County and Fayetteville PWC. 




13

Fort Bragg Current Wastewater Needs  

• WWTP is to be closed in 2010. Harnett County will provide wastewater 
treatment services via a contracted 10 MGD expansion to its Cape Fear River 
regional WWTP
• Current WWTP has 8 MGD permitted capacity, discharges to the Lower Little 
River
• Old North Utilities manages the                                                                                 
collection system
• Average discharge is 5.215 MGD;                                                                            
peak day discharge is 12.68 MGD                                                                          
(ISR-NI 2008 data)

WWTP

Fort Bragg Wastewater System

508758
Sticky Note
Fort Bragg Wastewater
WWTP located roughly one mile east of the WTP, is being mothballed with a new WWTP currently built further down the Little River by Harnett County. Harnett County will be supplying this service for Fort Bragg with the future South Harnett WWTP.   
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River Basin Overview 

Lumber River Basin 

Yadkin – Pee Dee River Basin 

508758
Sticky Note
The seven counties emphasized in this study- Cumberland, Harnett, Hoke, Lee, Moore, Richmond and Robeson counties- are spread across two river basins.  Cumberland, Harnett, Lee, northeastern Hoke and northeastern Moore counties- as well as Fort Bragg- are located in the Cape Fear River basin.  

Richmond, Robeson, southwestern Hoke and southwestern Moore – with Camp Mackall- are located within the Lumber/Upper Yadkin Pee-Dee River basin.  Both the Cape Fear River basin and the Lumber River Basin are experiencing growth pressures and are working to maintain water and wastewater infrastructure capacity.  Discussed in this section is a general description of the current watershed status with respect to usage, quality and regional population growth.



16

Cape Fear River Basin

508758
Sticky Note
Cape Fear River basin encompasses most of central North Carolina running from the northwestern sections of the Piedmont and runs southeast toward the Atlantic Ocean.  It empties just south of Wilmington. 
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Cape Fear River Basin

• Largest river basin in NC
• Drains 9,149 square miles
• Encompasses all or parts of 27 counties
• Provides water to 110 municipal water systems

– Average of 220 MGD taken                                                                                     
from the Cape Fear

• Roughly 50% of the basin                                                                                
area is forested

• Jordan Lake provides                                                                               
substantial 
storage capacity upstream                                                                          of 
Fort Bragg region

508758
Sticky Note
Draining over 9,149 square miles and encompassing all or parts of 27 counties, the Cape Fear basin is the largest river basin in NC .  One hundred and ten municipal water systems take over 220 million gallons per day (mgd) of water from the Cape Fear.  Fort Bragg/Pope AFB receive their water from the Cape Fear River basin. Roughly 50% of the basin area is forested.

The Cape Fear river flows through some of the most urbanized regions of the state beginning north and west of Greensboro and High Point southeast through Sanford and Fayetteville and finally ending south of Wilmington where it empties into the Atlantic.  Though currently the water quality is considered generally good, several stretches of the watershed are considered nutrified and the State has assigned total maximum daily loads (TMDLs) to several bodies and tributaries of the watershed.  These restrictions has limited several communities’ ability to expand their wastewater capacity by limiting the amount a wastewater discharge into these streams.  Some towns have development moratoriums in place limiting further development due to a lack of wastewater discharge capacity.
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Lumber River Basin

• Lumber River Basin is 
part of the greater Yadkin-
Pee Dee River Basin

• Drains roughly 3,335.5 
square miles and 
encompasses all or 
portions of nine counties 
and 51 municipalities.

• Populations of the 
counties wholly or partly 
contained within the basin 
increased by over 501,308 
people between 1990 and 
2000 with Hoke, Moore 
and Robeson counties 
growing the fastest 

508758
Sticky Note
The Lumber River drains roughly 3,335.49 square miles and encompasses all or portions of nine counties and 51 municipalities.  The Lumber River basin is a tributary of the Yadkin-Pee Dee River system that begins in southeastern Montgomery County, flows through southwestern Moore County and Hoke County, parts of Richmond and Scotland Counties, and almost all of Robeson County.  It drains into the Little Pee-Dee River as it flows into South Carolina.  

Populations of the counties wholly or partly contained within the basin increased by over 501,308 people between 1990 and 2000 with Hoke, Moore and Robeson counties growing the fastest. The county populations are expected to grow by more than 156,000 by 2020. Though most of the drinking water for the population in these counties currently comes from groundwater sources (i.e. western section of the Black Creek Aquifer), with the increased population, there will be increased drinking water demands and wastewater discharges. There
will also be loss of natural areas and increases in impervious surfaces associated with construction of new homes and businesses which will inhibit natural recharge of the aquifer.  Both these conditions could impact the Black Creek aquifer potentially resulting in usage restrictions and requiring using surface water sources for water. The total water usage in this basin totals an estimated  69 mgd, with slightly less than half coming from actual surface water sources. Most of the water supply for this region comes from groundwater sources taken out of the Black Creek aquifer.
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Water/Wastewater Infrastructure Modeling Project

Regionalized infrastructure security increasingly important:
• Ft. Bragg increasingly dependent of surrounding community for 
services.

Project emphasizes:
• Current Regional Capacity and Status

– watershed capacity
– by county
– current infrastructure could be built 
upon to create a regionally based plan

• Regional Water and Wastewater 
Infrastructure Model.

508758
Sticky Note
In developing this model, input was received from several individuals, organizations, and agencies throughout the region involved in the day-to-day operations of county-wide and municipal water and wastewater operations. Each of these parties possess its own particular mission supplying these services to the population within their area of operation and possess a slightly different strategy for supplying these services.  It is important to remember, however, that water and wastewater issues are intertwined.  Water and wastewater issues do not stop at a border. 

Throughout the region, there are areas that do not possess a large capacity for water nor wastewater services and in a sense, do not possess capacity to receive a large influx of people.  The region is mostly spread out across two major river basins with multiple sub-basins and traditionally, those counties not directly located within the Cape Fear River basin were limited what they could use as a source of water.

These regions would tap into the aquifer for a water source. It is becoming increasingly apparent that these areas will experience use restrictions and will be forced to find substitute surface sources.  Without some degree of collaboration and coordination among stakeholder organizations across the region, these counties may face a future without economic growth and continued development.
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Considerations for Infrastructure Modeling

• Supports Fort Bragg mission’s need for water and wastewater 
services for decades
• Supports off-base military community and dependents’ needs for 
water and wastewater services
• Not as costly to implement
• Reduces the chance for Inter-basin Transfers (keeping inter-
basin transfer levels low facilitates the ability to augment capacity 
in future upgrades)
• Use current infrastructure as much as possible    
• Builds on current collaborations and inter-governmental 
relationships
• Integrates well with other planning                                                        
objectives (e.g. compatible land use                                         
planning)
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Water/Wastewater Infrastructure Modeling Project

BRAC RTF Proposes to present color-coded regional models en 
lieu of detailed infrastructure

Rationale for presenting color-coded model :
• Infrastructure Protection and Security 

BRAC RTF possesses and maintains detailed infrastructure for 
planning purposes and facilitating intergovernmental discussion 
but not to show publically

508758
Sticky Note
The BRAC RTF possesses data and maps showing detailed county and municipality water and wastewater infrastructure but several county officials expressed concern over maintaining infrastructure security and were uncomfortable illustrating the maps within a public format such as this briefing.  Thus, to show respect for these concerns, the BRAC RTF will refrain from including detailed maps and will instead discuss recommended general regional coordination by illustrating the regions in a color-coded format.  
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Detailed Infrastructure

508758
Sticky Note
This is presented as an example of the detailed infrastructure BRAC RTF possesses.
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Counties within region for Infrastructure Modeling

Emphasis of Study for Regional Modeling:
• Cumberland
• Harnett 
• Hoke
• Moore
Project also Looked at:
• Lee
• Richmond
• Robeson

Montgomery and Scotland counties were also looked at within 
context of regionalizing water and wastewater infrastructure with 
counties emphasized in study. 

508758
Sticky Note
Due to their proximity to Fort Bragg, they share infrastructure connections with Fort Bragg, and most of the military community moving into the region will locate to these regions, the Infrastructure Plan emphasizes regional modeling and coordination with Cumberland, Harnett, Hoke, and Moore counties.

In support of the military mission and the military community, coordination among these counties represent the "biggest bang for the buck."

The other counties were also looked at only with the context of how they may be able to coordinate to ensure a viable water and wastewater services for outlying areas and how they may support the communities directly around Fort Bragg.  
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Richmond 
County

WTP
WWTP
Proposed WWTP

508758
Sticky Note
This map represents the locations of the major WTPs and WWTPs across the region in this study.  One of the more interesting aspects illustrated on map exists in Moore County.  Moore County across two river basins- the Cape Fear River basin and the Lumber River basin.  Moore County located its WWTP on Drowning Creek within the Lumber River basin.   A majority of Moore County's water derives from the aquifer and Moore is searching for a viable surface water source but are limited in their choices.  They really do not possess a viable surface water source that does not really dry up during the summer months.  They purchase water from Harnett County, Montgomery County and have discussed purchasing water from other counties.  They are limited though on what they can take out of the Cape Fear River basin due to IBT restrictions restricting their ability to discharge into the Lumber River basin. 
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Richmond 
County

508758
Sticky Note
The regional model is color coded as such.  
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Most Viable 
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Richmond 
County

508758
Sticky Note
The regional model that resulted from this project involves the implementation of 5 regional plans with the largest emphasis involving two regional-based plans.  The first is the Harnett-Moore Regional Water/Wastewater Infrastructure Model and the Cumberland-Hoke Water/Wastewater Infrastructure Model.

These represent the most viable planning options due to current working relationships that exist between local and county governmental bodies and due to current interconnected infrastructure.  Some county water and wastewater systems run between counties and have been sharing resources between their systems while others have not history of this practice.  
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Richmond 
County

508758
Sticky Note
A good example of a inter-county relationship may be demonstrated by Harnett and Moore counties.  Harnett County currently sells water to Moore County at an average usage rate of 1 MGD.  The Harnett-Moore Regional Infrastructure Model may build on a current contract  for up to 2 MGD to go to Moore County from Harnett County.  Moore County uses this water to augment the East Moore Water District and is connected with Harnett County through the Lobelia/Woodlake area with an 8" main that could very easily be expanded.  Talks have taken place to expand the line to 20". Harnett County possesses more than enough capacity to support Moore County. In fact Harnett County is a major seller of water throughout the region as well as providing 50% of Fort Bragg's water needs.  Harnett County also receives 100% of Fort Bragg's wastewater.   

The advantage to this coordination is that Moore and Harnett County both will be receiving a huge amount of the military community moving in due to BRAC and planning for this will support this community by insuring sufficient capacity for water and wastewater. 
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Harnett-Moore Regional Water/Wastewater 
Infrastructure Model

Rationale:
• Least expensive option.
• Harnett County and Moore County systems currently connected 

by a main at Woodlake area.
• Moore County acquires its water from the Black Creek aquifer 

and needs a reliable source of surface water.
• Harnett County already sells an average of 1 MGD of water to 

Moore County with provisions to sell a total of 2 MGD.
• If Moore County system could consolidate with the major city 

systems (Southern Pines, Aberdeen, etc.)

508758
Sticky Note
Harnett-Moore Regional Water/Wastewater Infrastructure Model-
For Moore County, this model represents a less expensive option due to the current infrastructure in place.  If Moore County was to upgrade a WWTP or build a line that would send wastewater back over the ridge from the Lumber River basin into the Cape Fear basin, IBT restrictions could be rectified and they could have the option to purchase unlimited supply of water.  Currently, they have up to 2 MGD limit on their contract with Harnett County.  

One stumbling block to intensive coordination is the major municipalities in Moore County- Pinehurst, Vass, Whispering Pines, Cameron, and the County, etc. currently do not have strong partnering agreements with the county to work on regionalization.   

508758
Sticky Note
Moore County-
Moore County is one of the fastest growing counties in North Carolina.  From 2000-2006 Moore County grew by 10.06% and is projected to continue to grow similarly from 2007-2012.  The population increase due to the expanded mission at Fort Bragg is predicted to be around 4,128 people.  Moore County Public Utilities (MCPU) Department is working to meet this demand but is becoming increasingly limited in its ability to expand its capacity to meet the water and wastewater service needs of the county. 

Public water service throughout Moore County is provided by MCPU, the Eastern Moore Water District, and nine municipal water systems.  In each of these systems though, there is not a large reliable surface water source.  Moore County’s potential surface water sources typically possess low flow or dry up during the summer months.  The only viable source for water in Moore County derives from groundwater sources which has severely restricted the county’s capacity for water.  To meet current demand, Moore County has had to exceed their State-permitted 12-hour yields for some of the wells.
 
Satisfying water demand is complicated by Moore County’s location across two river basins.  It’s most viable surface water sources are located in the Cape Fear River basin to the north and eastern half of the county whereas the county’s WWTP discharges into a tributary of Drowning Creek in the Lumber River basin.  Inter-basin transfer restrictions limit Moore County’s capacity to retrieve water from one basin and discharging it as wastewater into another basin to 2 mgd.  

To meet the future needs of the county, Moore County has begun to search for
other sources outside of the county and are coordinating with several neighboring counties to purchase water.  Counties surrounding Moore County possess more viable water supplies and current infrastructure connections and proximity to bordering counties’ infrastructure may easily allow Moore County to form partnerships.  For example, the East Moore Water District was created for the purpose of purchasing up to 2 mgd of water from Harnett County to service eastern Moore County residents.  They are also coordinating with Montgomery County to purchase water to service northwest Moore County.
In most cases, these coordination efforts result in increased water services in a more timely fashion than if they were to locate or develop a new water source.  In most cases it may be less expensive as well.

As opposed to its water services, Moore County’s wastewater service is a regional-based wastewater treatment system that is a consolidation of the county system and eight other community and municipal systems.  A regional wastewater treatment plant called the Regional Water Pollution Control Plant is located on Drowning Creek and is designed to treat a maximum of 6.7 mgd of wastewater with plans to upgrade the plant to 10 mgd.
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Harnett County-
Of the counties within the BRAC RTF region, Harnett County- located between Raleigh, Research Triangle Park and Fort Bragg- is expected to experience the greatest level of growth in true numbers.  The county has already experienced huge levels of growth, growing an average of 2.13 % annually in population.  An additional 7,936 residents will be relocating to Harnett County by 2013 due to the military increases at Fort Bragg alone. 

With these increases in mind, the Harnett County Public Utilities Department has worked to ensure water and wastewater services will be supported for decades.  As a result of strategic planning, Harnett County, with Cumberland County, represents the other major supplier of water and wastewater services for the BRAC RTF region and is in some ways the most prepared for the huge influx of people moving to the area due to the mission expansion at Ft. Bragg.  Harnett County’s Public Utilities has been for decades pursuing an aggressive regionalization of their water and wastewater systems while also insuring that capacity is augmented and systems are upgraded as needs arise. In the process, Harnett County has become a major supplier and seller of these services throughout the region.  Harnett County possesses a maximum water capacity of 48 mgd with current provisions to go to 60 mgd.  In 2008 they only used an average of 12.64 mgd.  Harnett County currently supplies bulk water throughout Harnett County to Buies Creek, Angier, Coats, Dunn, Erwin and Lillington though these communities also maintain their own systems.  Harnett County also sends water to Johnston County, as well as Moore County; and to the towns of Apex, Cary, Fuquay-Varina, Holly Springs, Raleigh, and Smithfield.

With the mothballing of Ft. Bragg’s water treatment plant (WTP) roughly an additional 4.56 mgd is supplied by Harnett County with the other half of Fort Bragg’s needs supplied by Fayetteville PWC. 

Similarly, Harnett County is moving toward regionalizing wastewater services.  
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Richmond 
County
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Hoke-Fayetteville PWC Regional Water/Wastewater Infrastructure Model-
Another good example of a inter-county relationship exist with Hoke and Cumberland counties.  Cumberland County two water connections to Hoke County -one both along Highway  401 south toward the Town of Raeford and another further south.  The Hoke-Cumberland Regional Infrastructure Model may build on a current contracts for Hoke County to receive as much water as necessary from Cumberland County.  

One key region receiving a huge level of commercial development and an influx of military families exists along the Hoke-Cumberland county line along Highway 401 south. The advantage to this coordination is that Hoke County and Cumberland County would be able to plan on ways to support this community with water and wastewater services and be able to drive corridor development by making sure the infrastructure is in place. 
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Hoke-Fayetteville PWC Regional Water/Wastewater 
Infrastructure Model

Rationale:
• Least expensive option.
• Hoke County and PWC systems currently connected by a main 

leading out 401 south toward Raeford.
• Hoke County just received the okay to construct a WWTP on 

Rockfish Creek that could be used to augment 
Cumberland County’s system.

• Cumberland County possesses the capacity.

Issues:
• Hoke County water comes from the Black Creek aquifer  
requires different treatment than from PWC which receives water 
from the Cape Fear River.

508758
Sticky Note
One key region receiving a huge level of commercial development and an influx of military families exists along the Hoke-Cumberland county line along Highway 401 south. The advantage to this coordination is that Hoke County and Cumberland County would be able to plan on ways to support this community with water and wastewater services and be able to drive corridor development by making sure the infrastructure is in place. 

Rationale:
Least expensive option with infrastructure already in place to build upon with Hoke County just receiving the okay to construct a WWTP on Rockfish Creek which could also be used to augment WW services for western Cumberland County. Cumberland County possesses huge amount of capacity to support the region which could be used to fund continued upgrades to Cumberland County's system through purchases by Hoke County. Hoke County on the other hand currently receives 100% of its water from the Black Creek Aquifer. With a great possibility of receiving use restrictions on the aquifer, Hoke County should search for viable surface water sources such as from Cumberland County. 
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Sticky Note
Hoke County-
Of the counties that will receive growth due to the military expansion at Fort Bragg, Hoke County is projected to receive proportionately the greatest per capita amount.  Hoke County traditionally is a rural county with mostly farmland and Fort Bragg making up roughly 40% of its territory.  Hoke County’s poverty rate is roughly 19% and possesses many large land owners.  These conditions combined with the projected growth for Ft. Bragg creates a situation for a high demand for cheap land and potential uncontrolled development to take place without the sufficient infrastructure to sustain the growth.  The region of most concern

Hoke County’s water and wastewater system is in need of upgrading to support this projected growth.  In Hoke County there are two systems- the County water system and the Town of Raeford’s water and wastewater system. Hoke County is currently looking for ways to augment it’s water and wastewater services.  These planning efforts are complicated due to the fact that Hoke County sits across two river basins- The Cape Fear River basin to the northeast (the most populous half of the county)  and the Lumber River basin to the southeast (encompassing the County seat- the Town of Raeford).

The Hoke County system obtains its water from the Middendorf /Black Creek aquifer through fourteen deep wells and augments this supply with purchases from Fayetteville PWC, Department of Corrections (McCain WTP), Town of Raeford and Robeson County. The County’s deep wells possess a combined total yield of 2.72 mgd. 

The system has approximately 307 miles of water distribution lines.  The current plan is to meet future demands by constructing additional wells but concerns are rising that as regional use pressures increase on the Black Creek aquifer and impacts to the aquifer become apparent, use restrictions will be applied limiting future development due to lack of water capacity. The State of North Carolina has implemented general regional use restrictions on further withdrawals from the Black Creek aquifer throughout the eastern region of North Carolina due to past overuse.  Most of the counties along the coastal region of North Carolina have switched from the Black Creek aquifer and are now receiving water from the Castle Hayne aquifer.  If these use restrictions do not result in the desired recharge of the Black Creek, the State could implement further restrictions on counties inland.  The result of this action in the end could be that no one will receive water from the Black Creek aquifer.  Without a viable surface source for water, the impact to Hoke County could be great.

Hoke County currently does not possess a wastewater system.  Hoke County purchases a limited amount of wastewater treatment services from Raeford and Fayetteville PWC for a total of 1 mgd.  Raeford’s WWTP discharges into Rockfish Creek and possesses a very limited capacity to support Hoke County in addition to the Town of Raeford.     
 
The county currently has approval to construct a WWTP with up to 9 mgd discharge capacity into Rockfish Creek and is working to begin the first phase of construction with the Town of Raeford joining in on a regional plan.  
The County and Raeford officials are in discussions regarding the planning and design of a new regional wastewater treatment plant. The goal is to consolidate Raeford’s system and the county system into a single regional system that possesses sufficient capacity to not only support county’s population but a substantial part of the surrounding counties and a number of municipalities throughout the region.  Due to this planning and regionalization initiative, Hoke County will be in a great position to coordinate planning efforts with Cumberland County to support continued development in two major areas of growth- western Cumberland County and eastern Hoke County.  

508758
Sticky Note
Marked set by 508758
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Cumberland County’s water and wastewater service is managed by the City of Fayetteville’s Public Works Commission (PWC).  PWC is one of the two major suppliers of water and wastewater service for the region with Harnett County being the other. 

Fayetteville PWC services a majority of Cumberland County with several communities receiving water service including the towns of Eastover, Hope Mills, Spring Lake, Stedman, as well as Fort Bragg.   PWC retrieves its water from the Cape Fear at an average daily usage for 2008 at 26.67 mgd with a maximum capacity of 50 mgd.
 
Fayetteville PWC’s two wastewater treatment plants (WWTPs) have a combined permitted capacity of 46 mgd. According to the BRAC RTF Comprehensive Regional Growth Plan, the average daily demand for 2008 was 25.1 mgd, with 65,041 residential customers (over 12,000 customers in the city use septic tanks), 4,627 commercial customers, and twelve industrial customers. PWC operates and maintains over 1,175 miles of gravity sewer mains, over seventy miles of force sewer mains, and seventy-five lift stations. Both wastewater treatment plants discharge into the Cape Fear River.  
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County
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Richmond-Mongomery Regional Water/Wastewater Infrastructure Model-
This is an example of two counties that currently have no collaborative relationship that could benefit by doing so.  They are both located on the Yadkin-Pee Dee River basin.  Richmond receives water from Anson County and also takes water from Blewett Falls Lake on the Yadkin-Pee Dee.  Outside of the urban areas of Elerbee, Hamlet, Rockingham and a single line running out to Hoffman, most of the county is not tied to a public water system. Richmond County is even more limited with respect to wastewater services.  The county does not possess a WWTP and only the three major towns have WWTPs. 

Montgomery County receives water from Lake Tillery but maintains only a limited capacity to support other regions.  
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Richmond-Montgomery Regional Water/Wastewater 
Infrastructure Model

Rationale:
• Richmond and Montgomery counties are located in the same 

river basins- Yadkin-Pee Dee and Lumber basins (no 
need for inter-basin transfers).

• Both use similar type water systems.
• Infrastructure matches up well.
• Wastewater line leading south from Ellerbee to Rockingham may 

be extended north to county line.  

508758
Sticky Note
Richmond-Mongomery Regional Water/Wastewater Infrastructure Model-

No one within the region really sees the need for regionalization of services and prospects seem limited.  
One really good way for these counties to collaborate would be through pooling wastewater treatment resources and use the extended line that connects the Town of Ellerbee with Rockingham with the region north of Ellerbee into Montgomery County.  This would facilitate the regionalization of wastewater services at a relatively cheap cost.    
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Sanford-Lee County Water/Wastewater Infrastructure Model-
Regionalization already took place due to the small size of the county.  The county only contains the City of Sanford and the Broadway community. Lee County services are handled by the City of Sanford.  The county gave up control of any of those services.
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Sanford-Lee County Regional Water/Wastewater 
Infrastructure Model

Rationale:
• Represents the current status quo (the Town of Sanford 

maintains all the water and wastewater infrastructure in 
Lee County).

• No real major infrastructure leads south (except for a small line 
running parallel to Hwy. 87 south).

• Sanford/Lee County system more organized to the north.

508758
Sticky Note
Sanford-Lee County Regional Water/Wastewater Infrastructure Model-
This slide represents the reasons for this model.  The county current maintains no connections running south counties Harnett and Cumberland. There's a perception that since both Harnett and Cumberland counties possess so much capacity for these services, there's real no need for Sanford to supply these services to the south. There is a multitude of connections leading north and one can actually receive Sanford water in Durham County through these connections.

508758
Sticky Note
The Lee County water and wastewater systems are consolidated with the City of Sanford with the city now managing the system throughout the county except for that inside the Town of Broadway- which possesses its own water treatment plant.  Like Cumberland and Harnett Counties, the Sanford/Lee system receives its water from the Cape Fear River and possesses large water capacity.  Opposite of the other county systems located along the northern Fort Bragg perimeter, Lee County/Sanford water and wastewater system is the least oriented to consolidate with a regional plan within the Fort Bragg region.  In the past, Sanford water and wastewater officials worked to coordinate with county and local governments toward the Research Triangle Park region than to the south toward Fort Bragg.  Thus, there are water lines tied into counties such as Chatham and Wake but none are connected to the south with Harnett County or Moore County.  Further, since Lee County does not share a border with Fort Bragg,  water and wastewater infrastructure planning between Sanford and Fort Bragg was at a minimum.

Currently the system is running at roughly 44% of total maximum capacity of 18 mgd.  With so much additional capacity combined with the small area that Sanford has to serve, there are no plans to expand their water service except to provide fuller coverage within Lee County.  

Sanford/Lee County wastewater system is currently running at a average of about 4.3 mgd with a maximum capacity of 6.8 mgd with the Town of Broadway’s system adding an extra 145,000 gallons per day.  Current growth projections due to the BRAC would increase sewer service needs by 0.47 MGD.  When combined with normal growth outside of the BRAC moves, Sanford’s wastewater system will soon be at 80% of total capacity.  Sanford/Lee County is now working on expanding wastewater capacity to 12 mgd to accommodate the growth.  
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508758
Sticky Note
Lumberton-Robeson County Water/Wastewater Infrastructure Model- 
Robeson County is the largest in area of any county in North Carolina.  Robeson County is located entirely in the Lumber River basin; and though the Lumber River runs through the middle of the county, its water quality is deemed not nearly as high as the groundwater.  Most of the county and the towns in the county receive water from groundwater resources (Black Creek aquifer).  Only the city of Lumberton takes water from the Lumber River.  The city’s system also receives water from the Black Creek aquifer which they then mix with the water from the Lumber River.
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Lumberton-Robeson County Regional 
Water/Wastewater Infrastructure Model

Rationale:
• Area system isolated from other systems within region.
• City of Lumberton draws water 50% from the Lumber River and 

50% from the Black Creek.
• Robeson County water system draws 100% from groundwater 

(Black Creek aquifer).
• To provide the county system with a surface source of water.

Issue:
Surface water source from the Lumber River is not considered a 
“clean” source of water and requires additional treatment.

508758
Sticky Note
The map illustrates the Lumberton-Robeson County model.  Robeson County does not have a WWTP nor does it have extensive water services.  100% of the county's water supply come from the Black Creek Aquifer. The City of Lumberton takes 50% of its water from the Lumber River with the other 50% coming from groundwater sources.  By connecting with county systems and othe rcommunities, the region could then have a potential surface water source by using the Lumberton water treatment plant.

Other than Lumberton, there are the communities of Fairmont, Maxton, Parkton, Pembroke, Red Springs, Rowland and St. Pauls. Though most of the communities and towns located in Robeson County own and maintain municipal WWTPs and associated systems, Robeson County does not possess a county wastewater treatment plant and most residents have septic systems outside of the urban areas.  

There is a drastic lack of infrastructure that could be used interconnect these areas which would make it very expensive to upgrade and connect. 
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Moore-Scotland Regional Water/Wastewater 
Infrastructure Model

Issues:
• Due to IBT (WWTP discharges into the Lumber river basin), Moore 
County is limited to 2 MGD maximum from Harnett County. This 
could be mitigated through construction of a line to discharge back 
into the Cape Fear River basin or to construct a WWTP in the Cape 
Fear River basin
• Moore County (with Aberdeen,                                   
Southern Pines, Pinehurst, etc.)                                
also looking at coordinating with                               
Scotland County/Laurinburg to                                   
refurbish and upgrade the                                       
Wagram Westpoint WTP for a                                                      
source of water (price: $105 M-
Includes upgrading Pinehurst 
infrastructure). 

An alternate, but very expensive, plan could be 
represented by Moore and Scotland Counties 

508758
Sticky Note
Moore-Scotland County Water/Wastewater Infrastructure Model-
Another option that is being pursued by Moore County is the Moore-Scotland County option.  This plan involves constructing a line running from the Wagram Westpoint WTP (located in northern Scotland County and running the line northwest to the Moore County line and tying in with the Moore County system.  The construction will include 18 miles of main line with pump stations, etc. The plan also involves upgrading the Pinehurst infrastructure.  The total cost for this could be as high as $105 M.  
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Other Options
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This model represents the most comprehensive, most infrastructurally redundant and most supporting to the military mission and incoming military community.  The model would represent the regionalization of 6 county systems and Fort Bragg with most of the system located with the Cape Fear River basin.
Only the Scotland County system is located exclusively in another river basin.  Scotland County is included as part of this model due to its potential to support the water-wastewater needs of Camp Mackall.  To facilitate the implementation of this model would require intensive infrastructure upgrades and planning along the western areas of the region.  One example would be the Highway 211 corridor running from Raeford northwest to Pinehurst.  Currently there is only one 4" line running up Highway 211 from the McLean area to the county line.  Also, currently there is no infrastructure between Scotland County and Moore County. 

On the other hand, currently Fort Bragg, Harnett, Cumberland, Hoke and Moore counties are interconnected in one way or another.

Fort Bragg is directly connected to both Harnett and Cumberland County.  Cumberland County and Hoke are connected.  Harnett and Moore are connected and Harnett and Cumberland are connected. 
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Another Option 
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This model is not nearly as redundant but offers the ability for Camp Mackall to be supported by both Scotland and Moore counties while still making sure that both Harnett County and Cumberland County work together to support Fort Bragg.  Sanford/Lee County system is not part of this plan due to the lack of current interconnectedness with the region.
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Briefing Topics

• Terms and Definitions
• Water/Wastewater Infrastructure Planning Model Overview
• Fort Bragg Overview and Regional Growth Projections
• Fort Bragg Water and Wastewater Needs
• River Basin Overview

– Cape Fear River
– Lumber River

• Regional Modeling Discussion and Considerations
• Regional Models

– Rationale for each Option
• Discussion
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Regional Water/Wastewater Infrastructure Planning 
Discussion

• Fort Bragg is set for water supply and wastewater service on both 
an average and a peak demand basis for the foreseeable future

• The area around Fort  Bragg is also OK on supply for now, but lacks 
infrastructure in certain areas to support population/economic 
growth to serve military growth.

• Future shocks could compromise supplies for the Fort Bragg region
– Climate change affecting water availability, substantial growth 

upstream taking water, overuse of regional aquifers (and 
subsequent use restrictions), inter-basin transfers taking water, 
etc.

• Continued regional capacity will require regional intergovernmental 
collaboration and strategic planning to support water and 
wastewater needs in support of sustained economic and military 
growth.  Regional communities are currently working toward forming 
associations and relations to ensure capacity. 

508758
Sticky Note
The overall goal of the modeling process is to ensure continued water/wastewater services that has experienced massive economic and population growth and military expansion while faced with recent long term droughts.  Though those areas located along the Cape Fear River were able to sustain services in face of the demand, there were areas that faced increasing dire lack of water.

Additionally, there are areas of the region that lack wastewater capacity to sustain continued economic development.  There are whole counties that do not possess waste water treatment services and will face restricted ability to development without further wastewater system upgrades including the construction of a WWTP.  As in other areas of the North Carolina, these areas could face moratoriums of further development. 
    
Only by continued regional intergovernmental collaboration and strategic planning to support water and wastewater needs will sustained and resilient economic growth continue. 

Regional communities are currently working toward forming associations and relations to ensure capacity. 
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