Work plan for NAWQA National Synthesis Trends in Nitrate 

Goal: Develop a tool to help determine nitrate rate of change for different depth zones or volumes of aquifer within the Central Valley Aquifer. This tool can then be used to define nitrate rate of change (or any other specified constituent) in other principal aquifers.
Abstract:
Nitrate has impacted several principal aquifers across the United States. High nitrate concentrations have been widely reported throughout the Central Valley Aquifer, which occur primarily as a result of agricultural fertilizer use. Previous studies by the National Water Quality Assessment (NAWQA) Program within the San Joaquin Valley found that nitrate is high in shallow, domestic wells and is moving downward to deeper parts of the aquifer affecting wells that are typically used for public-supply. Recently, the Ground Water Ambient Monitoring and Assessment (GAMA) Priority Basin Project has been conducting a water-quality investigation of untreated ground water in public-supply wells in the Central Valley. Data from these two studies along with data from past studies conducted throughout the Central Valley provide a rich data set from which to evaluate nitrate rate of change in shallow parts of the aquifer and deep parts of the aquifer as defined by domestic and public-supply wells. 
In order to evaluate changes in nitrate concentrations in shallow and deep parts of the aquifer through time, a systematic way of producing representative nitrate concentrations for different depth zones must be employed. Because most public-supply wells tend to be located in areas of high population, the computation of average nitrate concentrations across large areas will tend to be biased towards the average concentration of urban centers where the density of public-supply wells is high. Belitz and others (in review) recently modified the cell-declustering method described in Isaaks and Srivastava (1989) to decluster water-quality data using an Excel-based tool. The declustering method is accomplished by creating an equal-area grid over the study domain and spatially-weighting each well within each cell (Isaaks and Srivastava 1989). As a result, spatially-weighted nitrate concentrations can be calculated for each decade for each area and depth zone. Below is a hypothetical table that could be generated from the output of the proposed method.





	Study Area
	Depth Zone
	Hypothetical Average Nitrate concentration
(mg/L as N)

	
	
	1970s
	1980s
	1990s
	2000s

	Eastern San Joaquin Valley
	< 200 ft
	8
	10
	12
	15

	Eastern San Joaquin Valley
	> 200 ft
	2
	4
	5
	8

	Western San Joaquin Valley
	< 150 ft
	8
	10
	12
	15

	Western San Joaquin Valley
	> 150ft
	2
	4
	5
	8

	Basin and Floodplain deposits
	< 250 ft
	2
	3
	3
	4

	Basin and Floodplain deposits
	> 250 ft
	2
	2
	2
	2



The tool developed for this project will consist of three worksheets, each sheet devoted to completing one-step in obtaining the spatially weighted nitrate concentration for different depth zones. The tool could also be used to evaluate other constituents that may be changing in time such as TDS, bicarbonate, calcium or other.
The data compiled for this study may have some contractual restrictions regarding its use and dissemination: Three sources of nitrate data are available: NWIS (USGS-NAWQA and other USGS studies), GAMA, CDPH.  NWIS  data is unrestricted; CDPH data have constraints due to an agreement signed by the CAWSC which obligates us to protect location and identity.  GAMA nitrate data would be restricted if it is CDPH well. Consequently, CDPH GAMA-CDPH well data will be provided but unidentifiable for purposes of protecting the agreement with the CAWSC. This data also should not be disseminated to other individuals without consent of the GAMA Priority Basin Project Chief, Kenneth Belitz.
Workplan:
1) Develop tool for computing spatially weighted concentrations
a) Sheet 1: Process raw water-quality data into decadal bins
i) Input: all nitrate samples for all wells (multiple nitrate analyses for each well)
ii) Output: The median concentration will be calculated for each well in each decade, beginning in the 1970s
b) Sheet 2: Assign different depth zones for each study area
i) Input: Output from sheet 1 plus cell number, well type, water level, and well depth for each well
ii) Output: Input plus depth zone category as defined by user input (depth cut off)
c) Sheet 3: Determine spatially-weighted nitrate concentrations for each study area, depth zones and decades
i) modified from existing program in GCT
ii) could also be used for other variables such as TDS, bicarbonate, calcium…
d) Testing/Debugging

Work done to date: 200 hours 
Work needed to complete task: 180 hours

2) Data Compilation
a) Retrieve and process chemical data (nitrate)
b) Retrieve well construction info plus water level

Work done to date: 120 hours 
Work needed to complete task: 80 hours

3) Define study areas and create equal-area grid (Tyler Johnson/Bryant)
a) Study areas for CV defined by physiography
i) assign study areas to wells
b) Equal-area grid
i) Create the equal-area grid for the Central Valley study areas as well as the other principal aquifers.
ii) Assign cell numbers to wells
iii) Possible development of tool to automate this process
(1) Input polygon domain, #cells, area of each cell
(2) Output is an equal-area grid which can be used to attach cell numbers to wells
Work done to date: 8 hours
Work needed to complete task: 80 hours
4) Analysis support
a) Statistics
i) summary statistics of the datasets (nitrate concentrations by well type for example)
ii) correlation statistics of variables
b) Tables 
i) CV nitrate summary table (see example above)
c) Figures
i) Map showing nitrate concentration in wells in the Central Valley
ii) box plots of various variables, e.g. well construction, nitrate
iii) x, y plots of variables
Work done to date: 0 hours
Work needed to complete task: 180 hours
Summary of deliverables:
1. Tool to determine the spatially-weighted concentration of nitrate as outlined above
2. Help develop/automate algorithm for creation of depth zones
a. This will allow the methods developed for the Central Valley to be transferred to other principal aquifers
3. Equal-area grid for Central Valley
a. possible tool to automate this for other PAs
4. Central Valley dataset containing CDPH, GAMA, and historical NWIS data
a. CDPH and GAMA-CDPH wells will not be identifiable by name or owner and located by cell number only
5. Statistics
a. summary statistics of the datasets (nitrate concentrations by well type for example)
b. correlation statistics of requested variables
6. Tables 
a. CV nitrate summary table (see example above)
7. Figures
a. Map showing nitrate concentration in wells in the Central Valley
b. box plots of various variables, e.g. well construction, nitrate
c. x, y plots of requested variables
Total estimated time: 13 weeks or 520 hours
Total budgeted time: 521 hours - 366 hours on CRKTR (trends account), 155 hours on CRQ06 (National Synthesis account)
