NORTH CAROLINA’S SOURCE WATER ASSESSMENT PROGRAM
ABSTRACT
The 1996 Safe Drinking Water Amendments required that all states establish Source Water Assessment Programs, and submit a plan to the Environmental Protection Agency (EPA) by February 6, 1999.

The EPA provided guidance to the states describing the required content of a Source Water Assessment Program Plan, requirements for public participation, and linkages to other federal programs.  The state of North Carolina convened a Technical and Citizens Advisory Committee comprised of a variety of stakeholders that met three times during the fall of 1998 and provided valuable input and review during the development of the North Carolina Source Water Assessment Program Plan.  Source water assessments will allow the state to systematically address issues of potential contamination of public water supplies using existing data from established environmental programs.

This paper describes the development of the North Carolina Source Water Assessment Program.

INTRODUCTION
The Federal Safe Drinking Water Act (SDWA) Amendments of 1996 emphasize pollution prevention as an important strategy for the protection of surface water and ground water resources.  This new focus in the SDWA promotes the prevention of drinking water contamination as a cost-effective means to provide reliable, long-term, and safe drinking water sources for public water supply systems.  Specifically, Section 1453 of the SDWA Amendments requires that states develop and implement a Source Water Assessment Program (SWAP) to:


•
delineate source water assessment areas,


•
inventory potential contaminants in these areas, and 


•
determine the susceptibility of each public water supply to contamination. 

In North Carolina, the agency responsible for the SWAP is the Public Water Supply (PWS) Section of the Department of Environment and Natural Resources (DENR).  As required by the SDWA Amendments, the PWS Section submitted “North Carolina Source Water Assessment Program Plan”, (SWAP Plan, NCDENR, 1999) to the United States Environmental Protection Agency (USEPA) on February 2, 1999 for review and approval.  The PWS Section received USEPA comments on the plan in July, incorporated revisions and received final EPA approval in November 1999.  The SWAP Plan, prepared in accordance with USEPA’s August 1997 final guidance entitled “State Source Water Assessment and Protection Programs,” describes the methods and procedures to be used to delineate and assess the susceptibility of more than 11,000 wells and approximately 225 surface water intakes.  To develop the methods and procedures described in the SWAP Plan, the PWS Section convened a Technical and Citizens Advisory Committee.   The committee reviewed draft proposals prepared by PWS Section staff, discussed alternatives and provided recommendations.

SWAP BUILDS UPON EXISTING PROTECTION PROGRAMS
As described in the SWAP Plan, North Carolina has been proactive in the prevention of contamination of the state's drinking water supplies through the establishment and implementation of the state's Wellhead Protection Program and Water Supply Watershed Protection Program.  The SWAP allows North Carolina to build upon these existing programs, to assess the susceptibility of drinking water supplies to contamination, and to provide a sound basis for planning future source water protection strategies.

Wellhead Protection Program
North Carolinians withdraw more than 88 million gallons of ground water per day from more than 11,000 public water supply wells across the state.  Ground water is susceptible to pollution from many sources, and, as this resource becomes contaminated, so can public ground water supplies.  Many activities on or below the land surface can pollute ground water.  Land disposal of wastes, storage and use of hazardous substances in industrial processes and agriculture, poorly designed septic systems, accidental spills, and under ground storage tanks are all potential sources of ground water contamination in North Carolina.

In 1986, Congress passed amendments to the Safe Drinking Water Act requiring states to develop wellhead protection programs.  Wellhead protection can be broadly defined as a program that reduces the threat to the quality of ground water used for drinking water by identifying and managing recharge areas to specific wells or wellfields.  Wellhead protection is accomplished in part by defining a Wellhead Protection Area.  A Wellhead Protection Area is defined as “the surface and subsurface area surrounding a water well or wellfield, supplying a public water system, through which contaminants are likely to move toward and reach such water well or wellfield.”  In order to protect the wellhead, one must protect the recharge area which supplies the ground water to the well.  This is accomplished by delineating a zone in which ground water contamination sources are regulated.  Additional information regarding North Carolina’s Well Head Protection Program may be found in The North Carolina Wellhead Protection Guidebook available from the Public Water Supply Section, Division of Environmental Health.

Water Supply Watershed Protection Program
The Environmental Management Commission (EMC) and the Division of Water Quality have administered a Water Supply Protection Program since 1986 for surface water sources of drinking water.  Initially, the program was administered voluntarily by counties and municipalities pursuing protective measures for their water supply watersheds.  In time, it became apparent that minimum statewide water supply protection measures were necessary.  In 1989, the North Carolina General Assembly ratified the Water Supply Watershed Protection Act that mandated the adoption of standards and the classification of all water supply watersheds.

The state worked with local governments in determining the location of all surface water intakes and existing land use within the water supply watersheds.  This information, in conjunction with information on the types and location of wastewater discharges, was used to determine the appropriate classification the surface water intakes in the state.  Twelve public hearings were held on the watershed reclassifications during 1991 to receive public comments.  The EMC brought the Water Supply Watershed Protection (WSWP) Rules with proposed modifications back to public hearing.  The WSWP Rules were adopted in 1992.  The 1992 WSWP Rules require that all local governments having land use jurisdiction within water supply watersheds adopt and implement water supply watershed protection ordinances, maps, and a management plan.  All local governments subject to the regulations have submitted ordinances in compliance with the statutory deadlines.

COORDINATION OF SWAP WITH OTHER EXISTING REGULATORY PROGRAMS
The SWAP is not intended to replace existing programs in North Carolina addressing pollution sources. Instead, the assessments enhances existing programs focusing on safe drinking water supplies. The integration of SWAP with the wellhead protection program, comprehensive state ground water protection programs and sole source aquifer 

designations, as well as watershed, non-point source, pesticide, solid and hazardous waste and other established 

programs, will help localities develop effective source water protection plans to prevent contamination of public water supply intakes. 

DELINEATION OF SOURCE WATER ASSESSMENT AREAS
As recommended in the USEPA source water assessment guidance, North Carolina's SWAP uses the methods described in the state's approved Wellhead Protection Program to delineate source water assessment areas for all public water supply wells.    

North Carolina's SWAP uses the established water supply watershed boundaries and methods established by the WSWP program to delineate source water assessment areas for all public water surface water intakes.    

INVENTORY OF POTENTIAL CONTAMINANT SOURCES
North Carolina was required to identify the contaminants of concern and the potential sources of contamination that are considered significant.  As a first step in the SWAP plan implementation, North Carolina conducted a review of relevant, available sources of existing data at federal, state and local levels. An estimated 11,500 intakes were subject to the requirements of the SWAP for which delineation, contaminant inventory, and susceptibility analysis were to be done (this averages out to approximately 14 intakes per day over 3-1/2 years).  Therefore, in order to meet SWAP deadlines, existing databases that identified potential contaminants sources were the primary data source.  This approach was supported in the USEPA’s SWAP guidance.

North Carolina conducted assessments within delineated areas for PWS intakes using a Geographic Information System to locate potential sources of contamination statewide.

Significant  Potential Contaminant Sources
Typically, existing databases are not organized by contaminants of concern, but rather by type of facility or contaminant source.  Therefore, North Carolina’s contaminant source inventory focused on gathering statewide information by type of source and thus, indirectly obtained information about potential occurrences of contaminants of concern.

Databases that contain comprehensive information on potential contaminant sources (PCSs)  are maintained by DENR, other state agencies, federal agencies (e.g. USEPA), and local governments.   Databases pertaining to facilities regulated under RCRA, CERCLA, SARA, CWA, TSCA, and sites on the Superfund National Priorities List, the North Carolina Inactive Hazardous Waste Sites list and the Toxic Release Inventory are examples of these databases.  Those databases that were judged to contain useful and reliable PCS data were used to develop the PCS inventory.

Geographic Information System Use and Data Acquisition 
Organization, manipulation, analysis and interpretation of data was accomplished primarily through the use of a Geographic Information System (GIS).  A GIS is an information management tool that can be used to manage, process and analyze spatial data and related attribute information.  Much of the available information concerning PCSs was in GIS compatible databases.  GIS was used to create maps showing the locations of PCSs.  The GIS allowed PCSs to be linked electronically to a particular PWS intake thus allowing for more efficient revisions and updates to the databases as needed.

SUSCEPTIBILITY DETERMINATION - NORTH CAROLINA’S OVERALL APPROACH
The SWAP Plan contains a detailed description of the methods used to assess the susceptibility of each public water supply intake in North Carolina.  The following is a brief summary of the susceptibility determination approach developed and supported by the TAC Advisory Committee.

The overall susceptibility determination for each PWS intake is based on two key components; a contaminant rating and an inherent vulnerability rating.  Inherent vulnerability refers to the physical characteristics and existing conditions of the watershed or aquifer.  For a public water supply to be determined “susceptible,” a potential contaminant source must be present and the existing conditions of the PWS intake location must be such that a water supply could become contaminated.  Therefore, North Carolina determines the susceptibility of a public water supply based on an “inherent vulnerability rating” and a “contaminant rating.” 

The inherent vulnerability of ground water intakes is determined based on evaluation of the following factors:


•
Aquifer Characteristics




- conductivity




- degree of confinement




- sorption potential


•
Unsaturated Zone Characteristics




- vertical hydraulic conductance including depth to water table




- land surface slope




- land use




- land cover


•
Well Integrity and Construction Characteristics

The inherent vulnerability of surface water intakes is determined based on evaluation of the following factors:


•
Watershed Classification (Water Supply Watershed Protection Rules)


•
Intake Location (stream, Class 1, 2, or 3 impoundment)


•
Treatment Plant Raw Water Quality Data (turbidity, total coliform) 


•
Watershed Characteristic Evaluation




- average annual precipitation




- land slope




- land use




- land cover




- groundwater contribution

The contaminant rating is based on an evaluation of the density of potential sources of contamination, their relative risk potential to cause contamination, and their proximity to the water supply intake within the delineated assessment area.

The determination of susceptibility for each public water supply intake is based on combining the results of the inherent vulnerability rating and the contaminant rating for each intake.  The state intends to conduct susceptibility determinations by individual intake. 

PUBLIC PARTICIPATION - NORTH CAROLINA'S APPROACH
The SDWA Amendments of 1996 required that, “to the maximum extent possible, each state shall establish procedures, including but not limited to the establishment of technical and citizens advisory committees, to encourage the public to participate in developing the protection program for wellhead areas and source water assessment programs under section 1453."  According to the EPA’s guidance on SWAPs, Congress intended that a state’s public participation process would build public support and responsibility for local water supplies.  Therefore, for a SWAP to be approvable, a state needs to have used a public participation process for developing and implementing a SWAP.  Accordingly, North Carolina’s SWAP Plan describes how the state ensured broad representation on advisory groups and wide public involvement in developing the plan.  The following is an outline of the public participation component for North Carolina’s Source Water Assessment Program as described in the SWAP Plan.

Agency Steering Committee
The PWS Section requested that DENR’s Division Directors appoint members from each of their regulatory programs affecting water to serve on a Departmental Steering Committee.  The role of this group was to foster agency discussions about the SWAP and assist in developing draft plans and information to bring to the required advisory committees. 

Technical and Citizens Advisory Committee
The PWS Section established a list of 140 potential stakeholders and interested parties compiled from the mailing lists of the regulatory programs in DENR and with consultation with the Department of Health and Human Services.  The stakeholder list from USEPA’s guidance manual was used as reference to ensure broad representation.  Sixty-five people served on the combined Technical and Citizens (TAC) Advisory Committee and attended one or more of three TAC Advisory Committee meetings held on September 3, October 2, and November 5, 1998 in Raleigh. 

Statewide Source Water Assessment Program Informational Public Meetings
Notice of the availability of the SWAP Plan document for public review and comment and notice of  public meetings held in four North Carolina cities was published November 29, 1998.  

Public meetings were held in Asheville, Winston-Salem, Washington, and Raleigh the week of December 8, through December 14, 1998.  Each of the public meetings consisted of a presentation on the goals, development and proposed implementation of the SWAP plan followed by a question and answer period.  Over 35 people attended the meetings representing the following organizations: NC Watershed Coalition, Clean Water Fund - NC, Western North Carolina Alliance, Triad River Runners, Land Trust, Neuse River Foundation, NC Farm Bureau, Soil and Environmental Consultants, Tar River Environmental Awareness Group, Water Resources Research Institute, and Charlotte-Mecklenburg Utilities Department.  In addition, at the request of the Northeastern Section of the North Carolina Waterworks Operators Association the same presentation on the SWAP Plan was given as the program for the regularly scheduled meeting on December 10, 1998 in Washington, NC.  Over 40 water system operators were in attendance for this presentation.  

SOURCE WATER PROTECTION
The state believes that the information from the source water assessments will become the basis for future initiatives and priorities for source water protection (SWP) activities.  The state will encourage all PWS system owners to implement efforts to manage identified sources of contamination in a manner that will protect drinking water supplies.  The goal is to reduce or eliminate the potential threat to drinking water supplies through locally implemented source water protection programs.  These local programs may be supported by regulatory or statutory controls or by using voluntary measures supported by an involved local community.  These efforts may include expanding the PWS system’s control over a larger portion of land identified as the delineated source water assessment area.  This expansion of control could include zoning, easements, or land acquisition implemented by the local government.

To encourage and support local SWP, the state offers PWS system owners assistance with local SWP as well as materials such as:

· Fact sheets outlining sources of funding and other resources for local SWP efforts; and
· Success Stories describing local SWP efforts in North Carolina
· Guidance about how to incorporate SWAP and SWP information in their Consumer Confidence Reports (CCRs).
North Carolina's Source Water Assessment Program

