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Presenter
Presentation Notes
For those stakeholder I haven’t met or spoken on the phone to during past Liaison Committee meetings my name is Gary Rowe and I am currently the Central Region Coordinator for the NAWQA Program.  I am also the Team Leader for the NAWQA Cycle 3 Planning Team.  

I am currently located in Denver, Colorado and have been with the USGS since 1991.  I received my Ph.D. in Geochemistry and Mineralogy from Penn State University and my B.S. in Geology from the University of California-Davis.  I started my USGS career as a research hydrologist in the USGS Ohio Water Science Center and led several projects investigating ground-water quality and the age of groundwater in glacial and bedrock aquifer systems of Ohio.  In 1997 I became a supervisory hydrologist and oversaw the Great and Little Miami River Basins NAWQA study in southwest Ohio and southeastern Indiana.  I transferred to my current position here in Denver in October 2003 and I am a member of the NAWQA National Leadership Team. I was selected to lead the Cycle 3 planning effort in early 2008. 



Initial Feedback on Priority Issues
• Climate Change and Variability
• Land-Use and Demographic Change
• Hydrologic Modification and Water Re-use
• Effectiveness of Policy, Regulations and BMPs 
• Effects of Energy/Resource Development
• Common Chemical and Microbial Contaminants
• Emerging Contaminants 
• Excess Nutrients
• Multiple Stressors
• Sediment 
• Streamflow Alteration

http://pubs.usgs.gov/of/2009/1296

Presenter
Presentation Notes
The first thing we did was a hold a series of meetings with you folks and a group of internal USGS stakeholders, mainly scientists and managers from NAWQA and other USGS Programs, and we asked you several questions that basically boiled down to this: 

What are the most important water-quality issues facing the country now and in the future that NAWQA should address in Cycle 3?  

Although we received a lot of responses, the set of issues shown above were the ones cited most frequently by both groups and we took these and produced a Science Framework that described potential objectives and approaches for each of the issues cited above. 

Given NAWQA could not possibly address all eleven issues a draft version of this document was sent out to our advisory committees and stakeholder groups and reviewers were asked to comment on the overall framework and identify the top 4 to 5 issues they felt should be addressed in Cycle 3.   





http://pubs.usgs.gov/of/2009/1296/pdf/OF09-1296.pdf�


Critical Issues

Excess nutrients

Contaminants

Sediment

Streamflow Alteration

Presenter
Presentation Notes
After listening to you, the NRC advisory committee and others, if we are truly going to manage and protect the Nation’s freshwater resources for humans and aquatic ecosystems the planning team decided to focus the Cycle 3 design on four important issues. The issues represent a mix of old and new topics for NAWQA but all are among the Nation’s leading causes of water-quality impairment for either human use or for aquatic ecosystems.   So what are the issues?

Let’s start with excess nutrients:  

This is a long-term, complex issue that has been a focus of NAWQA data collection, modeling, and synthesis activities in Cycles 1 and 2.  Nutrients are not a problem per se but excess nutrients can lead to eutrophication in streams, rivers, lakes and reservoirs, and coastal estuaries, that in turn can lead to hypoxia, harmful algal blooms, and related problems that affect drinking water supplies, recreational water quality, and the health of aquatic ecosystems. 

Hence water resource managers will continue to need information regarding how nutrient concentrations and loads vary across the country and over time are required to developed meaningful nutrient criteria and to understand the impacts of excess nutrients on aquatic ecosystems which can affect fisheries and other living resources which in turn can impact the economy.  This has led EPA and the States to consider establishing nutrient criteria to reduce adverse ecologic and economic effects on streams, rivers, and lakes, as well as downstream receiving waters such as Chesapeake Bay and the Gulf of Mexico.  NAWQA data, water-quality models and research on nutrient processing provide the data and information are needed to identify the important sources of nutrients in watersheds, trends in concentrations and loads of nutrients, and how they are processed during transport from source areas to receiving waters.   By the end of Cycle 3 we will produce an NHD+ scale SPARROW model that can forecast changes in nutrient loading over different climatic and land-use scenarios.  

Click to advance next bullet: The next issue is contaminants: 

We’ve been doing this for 20 years and the information NAWQA has generated is of interest to a wide variety of stakeholders at the local, state, and national levels. Why do people continue to care about contaminants?  With respect to human health they want to know if there water is safe to drink, are fish safe to eat, and are the rivers safe to swim in.  With respect to aquatic ecosystems, fish and other biota are directly exposed to contaminants in water, sediment and other organisms lower in the food chain and contaminants are a leading cause of ecosystem impairment. 

Hence its not a surprise that you told us we should keep monitoring key contaminant groups like pesticides.  However you also told us we should investigate selected emerging contaminants of concern; things like pharmaceuticals, algal toxins, and pathogens.  An internal work group consisting of USGS scientists and analytical experts has been asked to review the 700 contaminants NAWQA currently measures and to make recommendations regarding new contaminants groups we should consider for Cycle 3.  They are working with other USGS programs and consulting with EPA and others to develop a set of priority contaminants for Cycle 3 and their list of candidate contaminants in water, sediment and tissue for Cycle 3 numbers is several thousand.

As you will see shortly when we discuss design features the major outcome of Cycle 3 as currently envisioned would be to provide enhanced monitoring of key contaminant groups for trends, perform new assessments of selected emerging contaminants of concern, fill current gaps in key sources of drinking water, and directly assess the effects of contaminants on aquatic biota.  

Click to advance next bullet: Now lets turn to our third issue, sediment: 

Sediment: big issue, one of the leading causes of water-quality impairment in the country; billions of $ spent each year to mitigate it.  NAWQA hasn’t tackled this issue in the past…why not?  Mainly because of cost, accurately characterizing sediment concentrations and loads required a high-frequency fixed interval sampling design because most of the load is associated with high flow events.  However, new technology, turbidity sensors, sonar and other techniques now allow us to accurately quantify sediment concentrations and loads on a real-time basis.  Although these techniques are not cheap, they make the addition of a meaningful sediment assessment feasible. 

Although sediment can affect drinking water supplies our focus in Cycle 3 will mostly be on how sediment affects aquatic ecosystems.  And although a lot of sediment monitoring has been done and many small-scale studies examining the effects of sediment on aquatic biota have been done a truly national assessment remains to be done using nationally consistent methods. So by the end of Cycle 3 we will produce a national assessment of sediment and its role in affecting water supplies and aquatic ecosystems.  Elements of such an assessment include: 
retrospective data (we have a ton of it), enhanced fixed site network (see Cycle 3 design features), new RTQW technology  (that makes monitoring sediment more tractable)

Click to advance to final bullet: The final issue is streamflow alteration: 

Flow exerts a major influence on the physical, chemical, and biological properties of streams and rivers. Streamflow provides habitat for aquatic organisms, influences water temperature, and creates and maintains the physical structure of the stream channel and associated riparian features. Accordingly, human activities that alter the natural flow regime can directly or indirectly affect aquatic communities. 

Although stream ecologists have long recognized the importance of flow on fish and other aquatic biota, widespread acknowledgement of the importance of flow on water quality and aquatic ecosystems has come more slowly.  As Bob Hirsch has noted, fish now have place at the table.  Similar to sediment, if the primary focus of our studies would be on the role of flow alteration on stream ecosystems and our goal would be to use existing streamflow, water-quality, and biological data to develop statistical measures that characterize the type and degree of alteration, and ultimately, how aquatic organisms respond to changes flow.  However the desire to include streamflow alteration in the Cycle 3 design is to evaluate its importance relative to other key factors already discussed. 

Similar to sediment, we will produce a national assessment of how streamflow alteration affects aquatic ecosystems. 






Building on the Foundation

Cycle 1

Cycle 2

Cycle 3

Status +Trends + Understanding

Monitoring  + Modeling + 
Understanding          Forecasting

Monitoring  + Modeling

MonitoringDecline in 
Monitoring Networks

Rebuilding the Foundation

Presenter
Presentation Notes
Before discussing new design changes we are contemplating for Cycle 3 I want to note that the Cycle 3 design is built on a foundation of 20 years of monitoring, modeling, and understanding studies. Going forward the Cycle 3 design will remain true to our core goals of assessing status, trends, and developing an understanding of the natural and human factors that affect water quality.  

Review how main emphasis of the program has evolved from data collection focus in Cycle 1 to establish baseline QW conditions,  how program moved to a monitoring + modeling focus in Cycle 2 as we emphasized trends and understanding focus, and how we will need all three main NAWQA approaches (monitoring, modeling, and understanding links between sources and receptors) to make progress on goal of forecasting water quality response to changing climate and human activities.  

Click to advance to advance animation so “decline in monitoring networks” impact on NAWQA’s foundation shows up.  Make point that our ability to achieve Cycle 3 goals will depend on our ability to restore a robust monitoring capability, which has been steadily eroded by combined effects of inflation and cost of living increases to operating costs.  Note that decline in monitoring capacity has most affected our SW-QW and ecology monitoring components. To illustrate this point let’s look at the current SW network. 



Current Fixed-Site SW-QW Network 

49 sites every year
15 sites every 2 yrs
86 sites every 4 yrs

Presenter
Presentation Notes
Here’s the current map showing surface-water quality monitoring sites that are part of the NAWQA, NASQAN, and National Monitoring Network (NMN) networks (explain NASQAN and NMN).  The map has a reasonable distribution of monitoring sites; however many years of flat funding combined with increased monitoring costs has significantly reduced the amount of sample collection that actually occurs in a given year, to the point that the NRC and others are questioning  whether or not we can truly call NAWQA a national program:  Let’s look at the specifics.  

Step through sites sampled every year, every other year, every 4 years. 

The current design does not meet public and stakeholder needs for basic water quality information at national and regional scales and does not adequately support the more targeted regional and intensive studies that are needed to flesh out our understanding and support development of  improved modeling and statistical tools for extrapolation and forecasting.  So what is the planning team contemplating to address these deficiencies?  Next slide



Possible Changes for Fixed-Site Network

Current Network
150 sites
Most only sampled every 2 or 4 yrs
No continuous monitors
58 ecological sampling sites
Single-year intake sampling
No lake or reservoir sites
13 coastal sites
Existing contaminant analyses
Minimal suspended sediment

Cycle 3 Network 

 ~310 sites
 All sites sampled all years
 Most with real-time monitoring
 88 ecological sites (30 reference)
 10-yr sampling at 70 DW intakes
 50 lake or reservoir DW intake sites
 46 coastal sites (33 NASQAN)
 Expanded contaminant coverage
 Suspended sediment and turbidity

Presenter
Presentation Notes
As an illustration of the direction we think the fixed site network needs to head, this comparison table gives you a sense of the magnitude of change that we think would be necessary to meet stakeholder needs.  Specifics are not important at this point, and much remains to be evaluated, but compared to the current fixed-site design, this version of the Cycle 3 fixed site design would do the following:

Step through eight proposed changes by using animation (each click adds bullet with Cycle 3 SW Fixed site design feature): 

More than double the sites
A return to perennial sampling
Real-time monitoring of basic parameters
Increase the number of ecological sites
Drinking water intakes, 
including lakes and reservoirs
Expanded contaminant analysis
Enhance suspended sediment monitoring.




Scale of  SW/Ecology Studies
National Fixed Site Network

Regional  Synoptic 
Studies

Local-Scale
Studies

Integrated Watershed
Assessments

Presenter
Presentation Notes
As in the past, we will continue to perform monitoring, modeling, and understanding studies at multiple scales.  For example, this slide shows the  four scales of investigation for Cycle 3 surface-water studies envisioned by the planning team.  

At the national level is the National Fixed Site network, which produces the common core of information that other assessments rely on is not constrained by original study unit boundaries and is organized according to major river basins.

Regional Synoptic Studies are limited duration, issue-focused studies that generally include a subset of fixed sites, but add additional sites that are specifically chosen to meet the specific study objectives.

Integrated Watershed Assessments are rotational long-term, interdisciplinary water-quality assessments of large watersheds that generally include several NFSN sites and which represent a priority regional environmental setting in a Major River Basin.  These integrated watershed assessments will be the focal point for increasing the NAWQA emphasis on improving water-quality modeling—and making them more dynamic—and will serve to relate intensive local-scale studies to regionally significant hydrologic systems.  In some senses, they are a reincarnation of selected surface-water study units. 

Intensive studies are located in watersheds selected for Integrated Assessments, are always anchored by a fixed site, but then may take a variety of approaches to customize the study to specific objectives…… In this example, a paired watershed approach is shown, with one a developed watershed and one reference.

Although I don’t have time to go into the details regarding the role of each scale of study I would note that each of these four basic approaches has different degrees of importance for addressing he science and policy questions we have laid out for Cycle 3. 



New Design Features
Real-Time Water-Quality Monitoring 

Continuous monitoring of temp, spec  cond, DO, and turbidity

Provides surrogates for sediment, bacteria

Improved temporal resolution (storms)

More accurate load estimates

Richer data sets for calibration
Real-Time Turbidity  Stations

Presenter
Presentation Notes
As mentioned previously sensor and data transmission technology have advanced significantly over the past decade and there are a number of reasons NAWQA would look to supplement our traditional fixed-interval sampling design with continuous real-time water-quality monitoring.  Briefly describe advantages of using real-time QW monitoring as outlined in the listed bullets. 

Describe reasons as listed here and be sure to point out map showing current locations of RT-turbidity.  Make point that only a handful of these happen to be co-located with existing NAWQA or NASQAN sites. 



New Design Features
More Reference Sites

Provides benchmarks for evaluating:

— biological condition 

— background concentrations

— effects of changing climate

All sites sampled annually

Build and maintain a National Reference 
Site monitoring network 

Presenter
Presentation Notes
This is a significant need if we are going to address the effects of large-scale environmental factors such as climate change and land use on water resources and the importance of key stressors like contaminants, excess nutrients, sediment, and streamflow alteration on aquatic ecosystems. The current NAWQA monitoring network has only 19 reference sites and these are sampled once every four years which is inadequate to evaluate cause and effect relationships and develop predictive models for ecological condition.

We feel there are significant opportunities to coordinate our needs with those of other USGS Programs such as the Climate Change and Hydrologic Benchmarks Program as well as with USEPA’s National Aquatic Resource Assessment Program with the outcome being a long-tyerm National Reference Site monitoring network that is supported by multiple USGS Programs and external partners. 



Go from “average” conditions to “time-varying”

Range of time scales: (monthly, seasonal, annual) 

To do this we need: 
— contaminant concentrations/loads over time

— ancillary data over time (satellite data?)

— understanding studies 

New Design Features
Dynamic Models              Forecasting

Phosphorus Yield to Gulf of Mexico (spring)

Phosphorus Yield to Gulf of Mexico (fall)

Presenter
Presentation Notes
Discuss need to move from “average condition  models to “time-varying” models and need to do this at multiple time scales. Discuss what types of information we’ll need to do this and wrap up with hypothetical seasonal SPARROW model example.  Mention key role other agencies can play in providing time-series of ancillary data.  Mention use of satellite data to provide near real-time updates on changing inputs and water-quality conditions as well as use of real-time water-quality monitoring to document concentration and load information at key locations to support development of time-varying models at different time scales (daily, monthly, seasonal etc). 





New Design Features:
Lake  and Reservoir Intake Monitoring

Groundwater 
31%

Streams 
16%

Purchased  
Water  20%Lakes and 

Reservoirs 
33%

Important  source-water category

Start with drinking-water intakes 

Pilot understanding studies

Human health focus:
Organic contaminants
Algal toxins, 
Pathogens

Presenter
Presentation Notes
With respect to the national need to characterize sources of water for human use we propose adding a major source of public supply: lakes and reservoirs.  Recognizing the complex processes that control water-quality over time and space in lakes and reservoirs we would focus the initial assessment on characterizing water-quality at drinking water intakes.  We would monitor contaminants of potential risk such as pesticides, algal toxins, and pathogens and if a more detailed understanding of the processes governing contaminant transport in reservoirs is warranted we could develop a pilot study to do just that.  However, for today I’d just like your reaction to the addition of lakes and reservoirs to the Cycle 3 monitoring network.  

http://en.wikipedia.org/wiki/File:DSC03579.JPG�


Groundwater used for drinking water:  
82% Public supply, 18% Domestic 

3000 monitoring 
wells, <30 ft

2500 domestic 
wells,  50 – 150 ft

700 public 
supply wells, 
200 – 600 ft

New Design Features
Deep Groundwater and Public Supplies

Presenter
Presentation Notes
Now let’s turn new design elements for Cycle 3 and lets start with  GW.  In past Cycles NAWQA put most of its resources into characterizing the shallow parts of aquifer systems, installing monitoring networks to characterize recently recharged groundwater beneath specific land use settings, (urban, ag) and for regional surveys, primarily domestic wells which are not regulated by the Safe Drinking Water Act.  A key gap in this design is the deeper parts of aquifers that are tapped mostly by public supply wells, which supplies over 80% of the population dependent on ground water for drinking water. 

This does not mean we will abandon monitoring in shallower parts of these wells (indeed we will retain selected shallow land-use and domestic well networks for long-term trends monitoring), just that we wish to collect data that will eventually enable us, with our and others data, to develop a three dimensional picture of ground-water quality in selected aquifer systems. Seriously what would that look like and how would it help people manage their groundwater resources? 



3-D modeling of San Joaquin Valley aquifer, CA

Burow and others, 2004

Presenter
Presentation Notes
It might look something like this in which water-quality and hydrogeologic information about a particular aquifer could be used to develop a three-dimensional picture of what concentrations of a key water-quality constituent might look like.  For example, we are already working on a model of nitrate distributions in the San Joaquin Valley of California.  This slide shows the distribution of different types of sedimentary layers, including coarse-grained sediment units that tend to correspond with old river beds, which in turn have been correlated with nitrate concentrations spatially and with depth.  This information provides a general picture of the current status of nitrate in the aquifer.  However, by combining the information with flow models developed by the USGS Groundwater Resources Program and geochemical models one could test scenarios of changing pumpage, land-use or water-use patterns, or the effects of climate change on groundwater quality.  

Of course, putting together such models is neither easy nor cheap so I’d like to hear what you think about it when we break for discussion. 



Cycle 3 Design Framework 

Natural Factors of 
Change: Climate

Human Activities
Land and Water Use

Humans Aquatic Ecosystems 

Contaminants Flow 
alteration

Excess 
Nutrients

Sediment

Presenter
Presentation Notes
The major agents of change we are using to drive the Cycle 3 design are climate change and human activities.  If I were to summarize this in a simple diagram this is how the various pieces fit together this would be it.  

Use animation to step through

1) Importance of major agents of change:  climate and humans

2) Building design around water-quality and human and aquatic ecosystem health

3) And the factors affected by large-scale driving forces that in turn directly impact water-quality and the condition of our aquatic ecosystems.  Note that in addition to chemical effects, we are now including physical and biological factors.  Tough to do but if we are truly going to meet the national needs we need to look at all of these. 
	
So we have told you about the issues, we have told you about a design focused around changing land use and climate and we told you about some new and enhanced elements we are considering for Cycle 3 such as rebuilding our monitoring capacity, filling key gaps with respect to drinking water supplies, adding real-time water quality monitoring and additional reference sites to support modeling and ecological studies. However, we can’t do this alone.   




We can’t do this alone! 

WaterSMART

Groundwater 
Resource Program

National Streamflow
Information Program

NAWQA

State and Local 
Agencies

USDA

NOAA

EPA

“National Assessment”

Presenter
Presentation Notes
To truly assess the Nation’s water-quality in a manner that meets the needs you and others have outlined NAWQA will have to rely on and partner with a number of other agencies.  For example when I talked about building upon a foundation of 20 years of NAWQA studies I did not mention that a key component of our design, streamflow data, is provided by the National Streamflow Information Program.  We’ll need NSIP to remain strong to achieve our Cycle 3 goals. 

Click to add building blocks to the “National Assessment”

If we are going to develop the capability of predicting how ground-water quality will vary spatially and with depth in response to changing climate or human activities we will need to partner with state and local agencies to get the required quality and geologic information.  

We will then couple our information with regional flow models produced by the  USGS Groundwater Resources Program. 

If we are going to improve our knowledge of how nutrients are delivered to the Gulf of Mexico and other coastal waters we are going to have to partner with USDA and state agencies to develop better ancillary data sets on sources of nutrients and nutrient management practices.  

If we as a country are going to understand the effects of excess nutrients on our coastal estuaries NOAA and others will have to use the information we provide on concentrations and loads as input for their models of coastal response. 

If we are to obtain a better understanding of how flow alteration is affecting aquatic ecosystems we will need to partner with the new WaterSMART program and others, like the Nature Conservancy who are interested in ecologic flow issues. 

Finally, if we are to produce a truly integrated assessment of the Nation’s water quality we need to work more closely with our colleagues at EPA to take advantage of the different approaches used by our agencies to assess water quality.  

If we can do that we can produce a National Water-Quality assessment that truly meets the needs you folks have told us about. 



Next Steps
Finalize details of draft Cycle 3 design and evaluate 
options under different budget scenarios (mid-Sept)

Meet with National Research Council Committee 
(October 26)

Discuss science plan priorities with stakeholders 
(Nov 19)

Complete final draft of  science plan and begin 
implementation planning

Presenter
Presentation Notes
So, what are the next steps the planning team will undertake over the next several months.  First we will work to finalize the details of the draft Cycle 3 design so we can produce a cost estimate for the “national needs” design. 

After we fill in the details of the initial Cycle 3 design the next step will be to evaluate options under different budget scenarios.   After we do that we’ll come back to you (Liaison Committee) to get your input on what the priorities should be under different budget scenarios. 

I’m hoping we can put together a complete draft of the Cycle 3 Science Plan with potential options under different budget scenarios by the end of July so we can send it out to you and others for review and comment.  

I’d like to follow that up with a face-to-face meeting to discuss your priorities in late summer.  The planning team will take the feedback and then begin work on a final draft of the science plan and will begin work on a Cycle 3 implementation plan. 

So in closing, I’d like to sincerely thank each of you for your attention and open the floor up to questions and comments. 




Gary Rowe

NAWQA Cycle 3 Planning Team

glrowe@usgs.gov

phone: 303 236-1461

Presenter
Presentation Notes
Last slide with  contact information. 

mailto:glrowe@usgs.gov�
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