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*Subject to NPDES Phase I or II stormwater requirements

Target Areas: Two segments of Knap of Reeds Creek, three segments of Ellerbe Creek, and one segment of Little Lick Creek are identified as needing monitoring by the Watershed Management Plan (p. 18). Other areas should be prioritized based on development patterns, current levels of degradation, and current 303(d) list status. The WET project identified a specific need for more monitoring in water-supply watersheds, Falls Lake tributaries, and the Upper Flat River and Little River watersheds. 

Description:  

The Upper Neuse Watershed Management Plan (p. 46) recommends that a “monitoring program to support water quality condition assessment and trends analysis, evaluation of best management practices, and the reporting of water quality indicators” be implemented throughout the basin.  (For recommendation context, see Upper Neuse Watershed Management Plan §4.3, page 46.) Cooperative monitoring efforts produce economies of scale for participating jurisdictions and ensure more comprehensive and comparable results (U.S. EPA, 1997). 

A comprehensive ongoing water quality monitoring program can help local governments 

· establish present and/or reference watershed conditions 

· evaluate success and performance of watershed restoration projects; 

· quantify nonpoint source (NPS) pollution during and/or after storm events (via automated stations located in strategic areas, such as major tributaries to Falls Lake);

· identify illicit discharges and NPS pollution sources; and

· calibrate nutrient delivery models, which can be used to evaluate compliance with Upper Neuse water quality goals.

An adequate monitoring program should include hydrologic, suspended sediment, biological (e.g., benthic and microbial pathogen indicators), and chemical (e.g., nutrients and heavy metals) parameters.  Benthic monitoring shows whether streams are supporting aquatic life and their designated uses, and chemical & suspended sediment monitoring allows possible causes of degradation to be determined. 

The United States Geological Survey (USGS) has conducted a preliminary assessment of monitoring in the Upper Neuse (Giorgino, 2005).  USGS then identified three possible strategies for watershed monitoring that together would help protect water supply reservoirs and enable us to analyze the effects of land use change on water quality:  

1) A water supply strategy would help assess water supply quantities, responses of reservoirs to pollutants and stressors, and effectiveness of management practices.  

2) An ecological integrity strategy would monitor current conditions for aquatic life

3) A representative streams strategy would help establish present/reference conditions for major streams, strengthen understanding about how streams respond to stress, and aid in assessing the effectiveness of management practices.  

This is one possible framework that could help guide local monitoring programs.
Basic Implementation Steps and Alternatives:

Note: The order in which steps are listed may not be the best order in which to implement them.  For example, it may make sense to “establish” (step 1) a program only after some of the later steps have been completed.
1. The UNRBA Water Quality Monitoring Task Group will propose an organizational framework to set up, coordinate, and conduct the water quality monitoring program.  Upper Neuse jurisdictions can

A. Create a regional or sub regional partnership (the U.S. EPA provides guidance on creating a monitoring consortium [U.S. EPA, 1997]); or

B. Participate in an existing water quality monitoring program, such as the Triangle Area Water Supply Monitoring Project; or

C. Create a jurisdiction-specific monitoring program.

2. Inventory current and past monitoring efforts in the basin, including sampling locations and parameters as well as quality control measures employed.  Take note of data gaps that have already been identified and note additional gaps; avoid duplication of effort.

3. Develop goals and objectives for the monitoring program.  The monitoring program should establish baseline conditions, address gaps in existing monitoring efforts, support evaluation of management activities, and consider possible future modeling needs.  

4. Based on gaps identified in Step 2 and Objectives identified in Step 3, assess monitoring needs in terms of specific locations, frequencies, and parameters, including key reference sites.  

5. Draft a monitoring plan that specifies monitoring locations, frequencies, and parameters and quality control and assurance measures.  Specify the frequency and format of reporting results.  Include mechanisms to obtain and incorporate feedback to ensure the program’s and the data’s long-term relevance. 

6. Select the data management system.    

7. Collect data.  Perform quality analysis and quality control (QA/QC).

8. Analyze the data and report the results of the analysis to stakeholders.  Include information about the data collection methods used to help end users incorporate the data into their own programs.  
9. Use the analyses to inform and hone watershed and stormwater management efforts (referred to as “adaptive management”).  
10. Improve the monitoring program based on feedback (but try to maintain the continuity of data; changes in data collection can make data less comparable).
11. Ensure that the data are available to all potential users.
Above and Beyond Basic Implementation:

1.
Utilize a performance-based approach to monitoring. A performance-based approach selects data collection methods based on performance criteria (e.g., accuracy, precision, bias, etc.) as well as the program’s monitoring objectives.  Performance-based monitoring programs “(a) enhance data comparability among various monitoring programs and databases to provide data of known quality, and (b) encourage the implementation of better or more cost-effective methods” (National Water Quality Monitoring Council, 2001).  See the NWQMC’s report at http://wi.water.usgs.gov/methods/about/workgroups/pbs/nwqmc.0102.pdf for more information on performance-based monitoring.

2.
Draft and distribute a periodic report for the public and lay stakeholders on current water quality in the area based on the monitoring program’s data.

3.
Employ more stringent chemical sampling and analytic methods, such as the Clean Hands/Dirty Hands sampling method and Method 1631 for low-level mercury analysis (see USGS’s National Field Manual for the Collection of Water-Quality Data for details on data collection methods).  Use State-certified laboratories with rigorous, in-place QA/QC procedures.

4.
Incorporate a fish tissue sampling and analysis component into the monitoring program.

5.
Coordinate a volunteer water quality monitoring program.  Help volunteers collect viable and useful data.

6.
Incorporate automated sampling at key sites throughout the basin where increased accuracy and responsiveness would be beneficial.  In 2004, an automated platform was installed by the NC State University Center for Applied Aquatic Ecology (CAAE; www.waterquality.ncsu.edu) at the lower end of Falls Lake. The platform data help the City of Raleigh water treatment plant detect periods when additional treatment is advisable (for example, sudden turbidity spikes).  USGS utilizes automated stream flow gages to monitor water quantity in various locations in the Upper Neuse Basin.

Costs: 

· The Upper Cape Fear River Basin Association manages an ambient stream monitoring network with 44 monitoring locations in the 3,100 square-mile watershed at which field parameters, nutrients, fecal coliform bacteria, metals, sediment, and turbidity are collected monthly and analyzed. Metals are collected quarterly using the Clean Hands/Dirty Hands method (see USGS’s National Field Manual for the Collection of Water-Quality Data for details on data collection methods). Mercury is collected at 7 sites and is analyzed using Method 1631. Meritech, Inc. is the contractor for this work at a current annual cost of $108,000.

· The Triangle Area Water Supply Monitoring Project includes trend monitoring at 18 stream and reservoir sites and storm-event sampling at 11 additional stream sites. Major ions, nutrients, sediment, and trace elements are collected bimonthly or quarterly to provide data necessary for determining spatial variation in water quality, loads to reservoirs, and for analysis of water-quality trends. The TAWSMP also maintains a network of continuous stream flow gaging stations in the study area. USGS conducts this work, including an analysis of water-quality trends for data collected from 1988 through 2005, at an annual cost of $435,000, of which the local government partners pay 50%.

· Instrumentation and installation of automated platform stations with real-time remote monitoring system costs approximately $38,000 per station.  Each station requires approximately $5,000 every other year for instrument replacement. Maintaining and calibrating a network of automated platforms in the Upper Neuse watershed would cost an additional $40,000 per year (Burkholder, email communication).  
Funding Opportunities:

· The local government could join the TAWSMP in operating the portion of the monitoring program that focuses on water supply issues. Costs could then be shared with USGS and other local government partners.

· Grant funding is unlikely to be available for a long-term ambient monitoring network. Some grant funding might be available for short-term, project-specific water quality monitoring.

Potential Pitfalls:

· Changes in the monitoring program can hinder comparability of results.

· Varying capabilities of local governments could hinder implementation for some.

· Failure to coordinate on a regional level could produce inconsistent data, making it hard to compare data across the region and make conclusions about regional water quality.

· Monthly or bi-monthly nutrient and suspended sediment sampling may not adequately depict NPS pollution inputs because storms, which deliver the bulk of NPS pollutants, often occur between sampling intervals.
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