North Carolina Public Water Supply Section

Combined and Representative Source Water Monitoring Guidance

for the Ground Water Rule
This document describes the options available to water systems with multiple ground water sources to reduce the number of required source samples under the Ground Water Rule.  State approval must be granted before a system can begin representative monitoring under the Ground Water Rule.
Triggered Source Water Monitoring Requirements under the Ground Water Rule
Any water system that does not provide 4-log treatment of viruses before or at the first customer or that does not conduct compliance monitoring for all of its ground water sources must comply with the triggered source monitoring requirement.  In addition to systems using solely ground water sources, this requirement applies to systems otherwise classified as surface water or surface water purchase systems but that uses their own ground water sources.  Throughout this document, any public water system that fits this applicability statement will be referred to as “system” or “ground water system.”
Beginning December 1, 2009, when a system is notified of a total coliform-positive routine sample, it must collect at least one sample from each ground water source in use at the time the total coliform-positive sample was collected, unless the system has approval from the State to do otherwise.  If approved by the State, systems with more that one ground water source may conduct triggered source water monitoring at one or more representative ground water sources, or at a location before treatment where ground water sources combine.
Possible Reduction in the Number of Source Water Samples
There are three ways a water system with multiple wells can reduce the number of sources that will be required to be sampled should a positive routine total coliform sample occur in the distribution system:

1. Combined source water monitoring.  If a ground water system has wells that combine before the treatment plant, that location can be considered representative of all the sources flowing to it.  In the case of a routine total coliform-positive sample, the system may take the source sample at this location with no further source sampling required unless the sample is fecal-indicator positive.
2. Wells representative of other wells.  If a ground water system demonstrates that multiple wells are located in similar hydrogeological settings and have similar physical characteristics, one or more wells out of that group may be selected as representative sources for triggered source monitoring.
3. Wells representative of Total Coliform Rule locations.  If a system demonstrates that only a certain well (or wells) supply water to an area in the distribution system, then only those sources need to be selected for triggered source monitoring should a total coliform-positive sample occur in that certain area of the distribution system.
Each of the above options is discussed in more detail below.
1.  Combined Source Water Monitoring.

The PWSS intends to identify all active systems that have wells flowing into common headers according to the system flow information in our SDWIS database.  A common header is a pipe upstream of any treatment where several sources that are pumped simultaneously combine. Central office staff will then program the database to accommodate triggered source monitoring at the common header for each one of these systems.  The system does not need to apply for permission to use a common header as a location for triggered source monitoring; again, this will automatically apply to every ground water system whose sources merge into a single conduit before any treatment.  However, if the system intends to use this “combined” location as described above, it needs to install a sampling tap at the location.  We recommend that each system make sure that its flow information is correct in our database, i.e. the flow information reflects the actual physical configuration of the system, and the wells and common headers are identified properly.  Each system’s flow(s) can be viewed on the Web via Drinking Water Watch, under Water System Facilities.  Each ground water system that qualifies for combined source water monitoring will be notified by mail before December 1, 2009, the effective date of the Ground Water Rule.
2.  Wells Representative of Other Wells

If multiple wells are located in similar hydrogeological settings, have similar well construction characteristics, and are in good sanitary condition, the system, with State approval, can use one or more wells out of this group as representative sources for triggered source monitoring.  In its application for this type of representative monitoring, the system must sufficiently characterize the geological and physical conditions of the site and well structure based on proximity to other wells, well construction, water chemistry, aquifer type, and the overall hydrogeology of the well field.  To support the justification that sampling at representative sources is as protective as sampling at every source, the system should use the following evidence: 
· Map of well locations to denote proximity to other wells.

· Well construction details for each well, including depth, grouting, sanitary seal, and screened interval.

· Water chemistry results, such as total dissolved solids and nitrates, to demonstrate the chemical similarity of sources.

· Aquifer information and other hydrogeological studies, as appropriate, which may include:
· Wellhead protection or source water assessment studies.

· State, USGS, and other hydrogeologic investigations.

· Hydrogeologic and geologic maps.

· Topographic data.

· Stereoscopic aerial photography.

· Capture zone models.

An analysis from a Professional Geologist or Professional Engineer may be submitted for review in lieu of hydrogeological evidence such as maps, hydrogeological studies, and chemical analyses as described above.  The analysis must include a description of each source, summary of data evaluated, and a detailed discussion of the analytical tools and methods used in support of the proposed candidates for representative monitoring.
The system must also demonstrate that all of the wells under consideration are in good sanitary condition. Wells should be structurally sound (e.g., raised casing, sanitary seal) and similar in design to one another. A well that is in poor sanitary condition cannot be excluded from triggered source monitoring because it could be a source of fecal contamination.  For that reason, in addition to the justification based on hydrogeological evidence, an application for representative monitoring should include documentation that all sources being considered for representative monitoring meet the standards specified under 15A NCAC 18C .0203 and .0402.
3.  Wells Representative of Total Coliform Rule Locations.
Some wells may be representative of certain coliform monitoring locations in the distribution system based on system hydraulics.  If a system can identify sources that do not contribute to a sampling site, those sources may be excluded from being representative locations for triggered monitoring.  The sources of information that a system can use to make a case to the State that certain sources are hydraulically isolated from parts of the distribution system include: 
· Operations records.  Historical operations records such as tank levels versus pumping data and interviews with system operators may provide an insight to delineation patterns in the distribution system. 
· Hydraulic models.  Some utilities have used hydraulic models to meet the requirements of the Stage 2 Disinfectants and Disinfection Byproducts (D/DBP) Rule.  This work may be utilized to confirm which sources contribute to a routine total coliform sampling site.

· Tracer studies.  A tracer study may aid in better understanding of the paths, destinations, and water age in the distribution system.  It is possible to investigate each source individually by adding a tracer at the wellhead and measuring how it diminishes in the distribution system.
· Customer complaint records.  This could be a good addition to a hydraulic evaluation of the distribution system as customer complaints can reveal water quality issues, areas with high water age, and areas where waters from different sources mix overlooked by sampling.

· Water quality parameters.  As chemical composition of water varies from source to source, concentrations as well as combinations of dissolved minerals, gases, and organic matter can be used to distinguish one source from another.  If available, the following water quality parameters may be used to characterize a ground water source and link it to coliform sites:

· Total hardness as calcium carbonate

· Alkalinity as calcium carbonate

· Conductivity

· Chlorides

· Fluoride

· Nitrates

· Phosphate

· Sulfate

· pH

· Total Dissolved Solids

· Aesthetic quality of water

· Water temperature

When considering applying for the representative monitoring options 2 or 3 described above, the system should consult with the State early as to whether the representative monitoring is applicable in principle in their situation and whether the level of effort in collecting the required information will be worth the resources the system will save by reducing the number of required source samples.  The system must keep in mind that the proposed representative sampling must be as protective of public health as sampling at every source.  A triggered source water monitoring plan must be submitted with each application for representative monitoring 
before October 1, 2009.  State approval must be granted before a system can begin representative monitoring under the Ground Water Rule.
Triggered Source Water Monitoring Plan
Each water system applying for representative monitoring under the Ground Water Rule must develop and submit a written triggered source water monitoring plan for approval by the State.  In addition, a triggered source water monitoring plan may be beneficial to any ground water system for the following reasons:

· If a ground water system is part of a network of wholesale and consecutive systems, a written plan would provide direction as to whom should be notified and who should collect fecal-indicator source samples under different total coliform-positive sample scenarios.

· If the operation of a system is divided so that the distribution system and the treatment plant are operated by different staff, a written plan could guide each unit through its responsibilities.  

· If sample collection for the system is conducted by staff other than the operators (e.g., a commercial laboratory), then a written plan would help make sure that the proper locations are sampled.
· A written plan will help prevent in-house communication errors and the chance of inadequate sampling.

A written plan helps ensure that the correct sources are sampled without collecting unnecessary samples.  Its purpose is to have a step-by-step plan in place that identifies which sources must be sampled in response to a total coliform-positive sample at any given TCR site.  A triggered source water monitoring plan can be a stand-alone document or it can be incorporated into the system’s Total Coliform Sample Siting Plan required under the Total Coliform Rule.  For help with developing the Total Coliform Sample Siting Plan, refer to the guidance developed by the PWSS located on the Web at http://www.deh.enr.state.nc.us/pws/Compliance/ComplianceBranchForms/2008BactiSampleSitingPlanInstructions.pdf.
A triggered source water monitoring plan should include the following minimum elements:

1. A map or schematic of the system with sources and TCR sampling locations identified.

2. The source type and level of treatment provided for each source/entry point and whether it is seasonal, emergency, ground water, surface water, a wholesale supply, etc.

3. The sources serving each total coliform routine monitoring location and the basis for the determination (e.g., system hydraulics, operation, water quality data, etc.).
4. Any representativeness among sources based on the physical and hydrogeological properties and the basis for the determination (e.g., well construction, water chemistry, aquifer type, well log, etc.),
5. For wholesale systems, the consecutive systems served and, if applicable, the sources serving each consecutive system.

6. Any changes or variations expected in the monitoring plan such as the use of seasonal sources, rotating sources, etc.

Remember:   Triggered source water monitoring plans are due to the State before October 1, 2009.  Triggered source water monitoring becomes effective December 1, 2009.  If your system does not obtain approval for combined or representative monitoring before then, whenever a total coliform-positive sample is collected, your system will be required to collect at least one sample from each ground water source in use at the time. 
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