NAWQA PROPOSAL TEMPLATE
Date of this version:  August 1, 2008
Title of proposed Study:  National Analysis of Trends in Nitrate Concentrations and Potential Impact on Ground Water Used for Drinking Water using NAWQA, NWIS, and non-USGS Data
Study Team:  
Lead:  Karen Burow, Nutrient National Synthesis


Other team members (specify roles): Kerie Hitt (GIS) and database support person. Work coordinated with efforts by Pete McMahon, Jim Tesoriero, Mike Rupert, and other members of the GW Trends, Nutrient National Synthesis, and Principal Aquifer teams.   

Scope: 

Principal aquifer(s), Major River Basin(s), or other (specify): Glacial, North Atlantic Coastal Plain, Central Valley, Rio Grande, Basin and Range Alluvium, Surficial & Floridan, Biscayne, Edwards-Trinity, Coastal Lowlands, Mississippi Embayment, Columbia Plateau, Snake River Plateau, Valley and Ridge Carbonate, Southeast Coastal Plain, Denver Basin. See attached Table 1. 

Study Units:  Selected study units within above PAs. See attached Table 1.


GW Networks (if applicable):  Selected networks within each SU. See attached Table 1.


Time Period of data: ?1970s (depending on data availability) to 2000s


Time Period of study: FY09-FY12


Land Use(s):  Agricultural and urban 

Constituents: Nitrate
Number of Sites/Components (e.g., nutrients, pesticides: preferable to include appropriate maps):
See attached Table 1.
Study Objectives:  


1.
Map nitrate rate of change throughout selected aquifers, stratified by well type (domestic and public supply) and well depth below water table 


2.
Expand spatial and temporal coverage of NAWQA networks using NWIS and non-USGS data in selected PAs; better understand context of NAWQA networks in 3-D flow system


3.
Develop key variables for national scale analysis of nitrate trends in ground water to help predict impact on drinking water (domestic and public supply)
Methods  (Data Interpretation Approach and Feasibility):  

1. Evaluate data sources and develop datasets:

· Obtain nitrate data from NWIS for all wells within designated principal aquifers. Develop criteria for screening data in data-rich study areas. For example, see Figure 1 for Rio Grande aquifer.  
· Evaluate nutrient retrospective dataset (Mueller and others, 1995) obtained from 1991 study units and combine with NWIS data. 
· Evaluate data contained in the TANC database (large-scale analysis) for the 8 study areas. 
· Evaluate the feasibility of obtaining longer term non-USGS datasets (?STORET/SDWIS) from local agencies in the 8 TANC study areas. Depending on the outcome, develop a plan to obtain non-USGS data from other study areas.  

· Develop key explanatory variables, such as ground-water age, well depth below water table, redox conditions through analysis and coordination with other NAWQA researchers (such as Pete McMahon, Jason Gurdak, Sandy Eberts). 
2. Database merge and QA/QC:

Once the data have been assembled, perform QA/QC analysis of the dataset. Develop decision rules to screen data to horizontal and vertical extent of each principal aquifer depending on available depth data. Evaluate potential differences in detection limits and screen as needed. 
3. Data analysis: 

· Analyze nitrate data by stratifying by water use (domestic and public supply), and well depth below water table. 
· Where sufficient data exist, and in coordination with Pete McMahon’s efforts to establish general age/depth relations using NAWQA data, expand age/depth relations across PAs in context of available nitrate coverage. 
· Calculate rate of change of nitrate within different parts of the aquifer and across regions (see figure 2 for example). Characterize the potential vulnerability of different sources of drinking water within and among aquifers.    

· If data are adequate, estimate the proportion of the used resource affected by elevated nitrate concentrations.    

Data Sources: Data sources will include NAWQA data for locations listed in Table 1. Additional USGS and non-USGS data (possibly STORET/SDWIS) will be added in each of the selected principal aquifers to expand spatial and temporal coverage. 
QA Plan (for non-USGS Data):  Non-USGS data for public supply (?STORET/SDWIS?) may be used to supplement NWIS data. Nitrate concentrations in these outside sources are expected to be generally reliable; however, screening of the data will be necessary. Potential duplicate values will need to be screened and differences in detection limits over time and from varying sources may require screening all data to the highest MDL. A median nitrate concentration for each well for each decade will be determined. It is expected that limited water level and well depth information will be available for the non-USGS data; steps will be taken to reasonably assure that the wells selected for analysis are screened in the designated aquifer. Some assumptions of well depth may be inferred from analysis of NWIS data. 
Complexity:  The complexity of the study lies in determining the three-dimensional volume of aquifer impacted by nitrate concentrations, and the rate of change of nitrate within different parts of the system, which is heavily dependent on the spatial and temporal coverage of the data. Therefore, the largest effort will be devoted to developing quality datasets. Other researchers have been successful in using NAWQA datasets to characterize age/concentration relations among well types in across aquifer extent (for example, Kauffman and others, 2001; Denver and others, 2004). This analysis will expand those efforts to a broader national coverage with consistent variables for comparison among settings. Data analysis methods will be straightforward and will include summary statistics and general comparisons among aquifers (for example, see fig. 2).   
Risks/Contingencies:  
Risk 1: In some aquifers it is possible that data coverage will be sparse and insufficient to meet objectives with any confidence. 
Contingency 1: By prioritizing study areas with nested NAWQA networks it is more likely that there will be enough data to characterize key variables. I will limit the spatial and temporal extent of the analysis if there are not enough data. In some cases a study area may be dropped if it has significantly less data than other study areas. 
Risk 2: In some aquifers there are many separate ground-water basins (for example, Glacial alluvial) and NAWQA data may not fully describe the change in nitrate concentrations and potential effects on drinking water wells across the extent of the aquifer. 
Contingency 2: NWIS and other non-USGS data will be evaluated across the full extent of the aquifer. However, if these data are inadequate, we may subdivide the regional aquifer and report out on aquifer subset (for example, using stratification schemes developed by the PA groups). 
Contacts (internal and external): This effort will be coordinated with many individuals within the NAWQA program to promote understanding among groups studying nitrate concentrations in ground water. It has been designed in conjunction with the GW Quality Trends group, and updates will be given periodically to this team on progress. Pete McMahon’s work to extrapolate characterization of redox conditions and reconstructed nitrate concentrations from FSS to LUS/MAS scale will be ongoing during this effort. I expect to coordinate closely with Pete and share findings regularly to maximize efforts and minimize duplication. Current efforts to analyze nitrogen fertilizer efficiencies by Puckett and Tesoriero using FSS data will also be evaluated and I will continue to communicate with Tesoriero on any further FSS analysis. I will communicate with people within Principal Aquifer teams and with Jason Gurdak (statistical analysis of vulnerability of GW to nitrate concentrations) to coordinate efforts. This work will also benefit ongoing trends network design and I will communicate with Wayne Lapham and Gary Rowe as needed with progress.  
What regulatory or water-management programs will use the findings and how? Be as specific as possible. These results will provide evidence on how fast water quality is changing in specific aquifer zones across multiple aquifer systems, which is relevant to ongoing monitoring programs and will assist those at the national level in determining relative risk of various drinking water sources. The identification and quantification of key variables affecting trends in nitrate concentrations and will encourage efforts (both locally and nationally) to be focused in areas of most immediate concern.   
Data Archive Plan: Final processed datasets used to generate figures and tables will be stored in excel spreadsheets with detailed description what was done. Extended tables that are too large for the journal article will be served as supplementary material on the journal’s website.  
Communication Plan (describe internal and external elements): Results of the data aggregation and trends analysis within individual aquifers will be made available to PA groups for inclusion in their PA Circulars. The final product summarizing the national analysis will be made available on the Nutrient National Synthesis and GW Quality Trends websites.  
Publication Plan: 
Results of this work will be published in a journal article by the end of FY12
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Budget summary:
To be determined. See attached timeline for rough estimates of FTE by task. 
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Figure 1. Example of areal coverage by NAWQA networks and NWIS domestic and public-supply wells. NWIS wells selected are screened in Rio Grande Aquifer System. Nitrate analyses are available from 1970s through 2000s.   
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Figure 2. Example of regional analysis of nitrate rate of change and relation to well type and position in the flow system. Public supply well data are from NWIS (from Burow and others, in press). 
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Group 1: 

Principal Aquifer studied with nested 

FSS, LUS, MAS

Study Units w/networks

Approx. 

area of 

networks 

(km2)

Area of PA 

(km2)

% area 

covered

Add'l SUs 

for 

Group 2 

nested LUS, 

MAS only

Approx. 

additional % 

area 

covered

Glacial

CONN

1

, EIWA, PUGT, 

REDN, UMIS

1

, 

WHMI

, 

WMIC

199,150

    

 

2,468,653

 

 

8.1

LERI, MIAM, UIRB

8.8

North Atlantic Coastal Plain

PODL, 

LINJ

24,662

      

 

114,767

    

 

21.5

0

Central Valley

SANJ

2

12,070

      

 

52,592

      

 

23.0

SACR

35.1

Rio Grande

RIOG

1

6,301

        

 

75,757

      

 

8.3

0

Edwards-Trinity

SCTX

1

17,565

      

 

194,403

    

 

9.0

0

Basin and Range Alluvium

GRSL

1

19,838

      

 

381,861

    

 

5.2

NVBR

5.7

Surficial

ACFB, 

GAFL

1,

 SANT

68,140

      

 

203,699

    

 

33.5

0

Floridan

ACFB, 

GAFL

1

52,591

      

 

262,312

    

 

20.0

0

Group 2:

 Principal Aquifer added for nested 

LUS, MAS only

Biscayne

SOFL

2,785

        

 

9,255

        

 

30.1

Coastal Lowlands

ACAD

13,592

      

 

256,126

    

 

5.3

Columbia Plateau Alluvium & Basalt

CCYK

12,061

      

 

150,122

    

 

8.0

Mississippian

LTEN

7,464

        

 

404,546

    

 

1.8

<== ?not sure 

Mississippi Embayment

MISE

74,973

      

 

343,311

    

 

21.8

Southeast Coastal Plain

MOBL, SANT

24,375

      

 

394,424

    

 

6.2

Snake River Plateau Alluvium & Basalt

USNK

26,368

      

 

37,370

      

 

70.6

Valley and Ridge Carbonate

UTEN

25,884

      

 

39,775

      

 

65.1
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% area covered with nested FSS, LUS, MAS
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BOLD
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 urban FSS 
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