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A Long Term Groundwater Improvement Project in Oregon’s Willamette Valley 
 
Audrey Eldridge1 and Kevin Fenn2 
 
1Oregon Dept. of Environmental Quality, Medford, Oreg., USA, 2Oregon Dept. of Agriculture, Salem, Oreg., USA 
 
In Oregon a Groundwater Management Area (GWMA) can be declared when monitoring demonstrates a considerable area with 
groundwater nitrate levels at or above the Action Level of 7 parts per million. After several testing events, Oregon Department of 
Environmental Quality (ODEQ) knew it was faced with large-scale groundwater contamination of a mostly rural agricultural area. 
Over 90% of the SWV land use is in agriculture, with more than 110,000 acres under cultivation and contributing to the cultural and 
economic life of the area. 
 
The ODEQ realized early on that in order to gain approval for resolving such an issue in the Southern Willamette Valley, full 
community involvement and acceptance would be necessary. ODEQ sought input from residents and concerned individuals from the 
onset of the groundwater investigation; asked for their concurrence to proceed to a resolution; and instituted a “Groundwater 
Management Area” (GWMA) which requested that all who live and work in the GWMA take some actions to protect the 
groundwater on a regular basis. Despite budgetary concerns and a general reluctance to create more ‘government,’ there was 
considerable support coming from all sectors for ODEQ to move forward with the GWMA. 
 
While previous studies have indicated that nitrate leaches from agricultural areas throughout the Willamette Valley, the GWMA has 
always recognized the presence of other sources of nitrate that may impact the groundwater, including on-site systems, lawn 
fertilizers, municipal wastewater treatment systems and animal wastes. Oregon Department of Agriculture (ODA) is the agency 
charged with leading the agricultural community towards drafting and implanting strategies to reduce the nitrate loading of the 
groundwater. 
 
There is a mix of strategies in the SWV GWMA Action Plan, when implement are believed to result in reduced nitrogen 
contributions to groundwater. The results of implementing the Action Plan over the last 6+ years, the corresponding years of 
quarterly groundwater quality data of 40 wells will be discussed, along with some general recommendations for how to deal with 
multiple stakeholders, partners and sustaining interest in a long term environmental issue will be shared. 
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What Happened to the Neighborhood? Separating the Effects of Organics of Emerging Concern from Other 
Environmental Stressors on Aquatic Biological Communities 
 
Jennifer Flippin and Jerry Diamond 
 
Tetra Tech, Owings Mills, Md., USA 
 
Evidence suggests that some currently unregulated organic compounds from wastewater treatment plant discharges have the potential 
to impair aquatic communities. In many cases, the presence of other physical or chemical stressors makes it difficult to implicate these 
organics of emerging concern as a significant cause of community-level impairment. This investigation used screening tools to 
evaluate two sites in Ohio where aquatic biology was most likely to be impaired due to compounds of emerging concern and less 
likely to be negatively influenced by other stressors (habitat, nutrients, point and nonpoint sources). Two sites in Pennsylvania were 
screened with a more simplistic tool, estimating risk of trace organic effects on the basis of operational aspects of specific wastewater 
treatment plants and characteristics of receiving waters. Data for case studies were gathered from the best available pre-existing data 
sources including state and local aquatic surveys. In Ohio and Pennsylvania, data were evaluated using stressor identification tools 
(i.e., EPA’s CADDIS) to determine which sources could be eliminated as the cause of biological degradation. At high risk sites, 
evidence weakly supported trace organics as a potential cause of biological impairment, and evidence usually did not support habitat 
as a cause of impairment. Other stressors including nonpoint runoff and nutrients could neither be supported nor refuted as possible 
causes of biological harm. Significant data gaps for each site were identified and used to strengthen the screening framework. 
Recommendations are made to suggest types of data most useful to collect in order to determine if aquatic community 
impairment is likely due to organic contaminants of emerging concern or another environmental stressor. 
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Evaluating Effects of Atmospheric and Geologic Disturbance on a Southwest Alaska Lake 
 
Claudette Moore1,2,  Jeff Shearer3 and Dan Young3 
 
1National Park Service, King Salmon, Alas., USA, 2Southwest Alaska Network, King Salmon, Alas., USA, 3Lake Clark National Park, 
Port Alsworth, Alas., USA 
 
Lake systems have been identified as sentinels of environmental change because they integrate the impacts of terrestrial and 
atmospheric disturbances over time (Williamson et al. 2009). Lake systems are well defined, provide measureable physical, chemical 
and biological indicators that can be monitored with a high degree of sensitivity, and extend over a wide geographic range enabling 
researchers to investigate the spatial and temporal effects of environmental change (e.g., changes in temperature, freeze-up/break-up 
and glacial extent). The Southwest Alaska Network (SWAN) aquatic systems are represented by two of the largest lakes in the 
National Park System, Naknek Lake (58,824 ha) in Katmai National Park and Preserve and Lake Clark (31,117 ha) in Lake Clark 
National Park and Preserve. The objectives of the SWAN freshwater monitoring program are to estimate inter- annual variability in 
water quality parameters throughout the water column and across lake basins and to determine trends in timing, duration, and 
magnitude of summer lake hydrology. Herein, we present examples of how Lake Clark has respond to environmental disturbance and 
how these signals are reflected in inter-annual variability. When integrated with emerging data from other vital sign monitoring, 
including landscape processes, glacial extent and climate/weather, we can begin to assess cause and effect relationships across the 
landscape and quantify spatial and temporal changes within these lake systems. 
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Indicators, Diagnosis, Reduced Uncertainty, Criteria Assessment, Policy Setting and Discovery: Advancing Applications 
Using High Frequency Water Quality Monitoring Data in the Chesapeake Bay Program Partnership 
 
Peter Tango1, Richard Batiuk2, Walter Boynton3, Claire Buchanan4, Kenneth Hyer5, Elgin Perry8, Tish Robertson6 and Mark Trice7 
 
1US Geological Survey, Chesapeake Bay Program Office, Annapolis, Md., USA, 2US Environmental Protection Agency, 
Chesapeake Bay Program Office, Annapolis, Md., USA, 3Univ. of Maryland Center for Environmental Science - Chesapeake 
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USA, 7Maryland Dept. of Natural Resources, Annapolis, Md., USA, 8Statistical Consultant, Huntingtown, Md., USA 
 
Routine water quality monitoring has provided a strong foundation for understanding health status and trends of Chesapeake Bay and 
its watershed. Annually, Bay and watershed monitoring sites have been sampled 12-20 times per year. The data have been used 
extensively to develop criteria, indicators, understand Bay dynamics and relationships to nutrient loading as well as supporting 
explainability to the unexplained variability for an array of ecological phenomena. The evolution of the Chesapeake Bay Program 
long term water quality monitoring program has grown to include an increasing investment in technology acquiring high frequency 
environmental measurements. Chesapeake Bay databases have grown from tens of thousands of measurement annually in the 1980s 
to tens of millions in the 2000s. A series of vignettes illustrating the growing applications and interpretations of these high frequency 
monitoring data streams will be reviewed regarding 1) indicator development for tracking Bay recovery, 2) diagnosing fish kills, 3) 
reduced uncertainty for nutrient load estimation, 4) creating synthetic data supporting short term water quality criteria assessment, 5) 
policy setting on spring striped bass fishing seasons and 6) discovery of shallow water dissolved oxygen relationships to Chesapeake 
Bay water quality criteria thresholds. 
  


