
Daniel B. Stephens & Associates, Inc.

TDS/Nitrogen Management 
Plan for the Santa Ana River Basin

Groundwater Monitoring 
Requirements

August 16, 2017



Daniel B. Stephens & Associates, Inc.

Objective

– determine ambient water 
quality in groundwater

– assess compliance with 
groundwater quality objectives, 
and 

– determine if assimilative 
capacity exists in groundwater 
management zones.

The Basin Plan requires the implementation of a watershed-wide 
monitoring program to:
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Background

• In 1995, a Task Force was formed to study the impacts that salt 
and nitrate have on the long-term sustainability of 
groundwater supply. The Task Force including the Regional 
Board:

– revised groundwater basin boundaries 

– set new water quality objectives based on a better data set

– developed a rigorous scientific method for computing the volume-
weighted ambient water quality
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Groundwater Management Zone 
Boundaries and AWQ Objectives



Daniel B. Stephens & Associates, Inc.

Current - 1996 to 2015 - Recomputation

• Data compilation

• QA/QC, process, and upload recent historical data

• Calculate water quality point statistics

• Draw groundwater elevation and water quality contour maps

• Digitize contours and using geospatial tools, estimate volume-
weighted ambient water quality in each groundwater 
management zone
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Location of Wells with 
TDS Data
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Location of Wells with 
Nitrate Data
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Volume Weighted Estimate of AWQ

where Cavg = the volume-weighted current ambient concentration in a GMZ

Ci = the current ambient concentration of groundwater in the ith grid cell

Vi = the volume of groundwater in the ith grid cell

n = number of grid cells
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Volume of Groundwater in 
GMZs
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Ambient Water Quality
- Nitrate (1996 to 2015)
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Ambient Water Quality
- TDS (1996 to 2015)
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Nitrate AWQ Change 
(2012 to 2015)
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TDS AWQ Change (2012 to 
2015)
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Nitrate Well Attrition
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TDS Well Attrition
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Interpretive Tools

• Atlas Style Map Package

– Cover Page

• Basin Analytics (area, volume, point statistics, mass)

• AWQ Trend Charts

• Key Interpretive Wells 

• Well Attrition

• Well Addition
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Interpretive Tools

• Atlas Style Map Package

– Maps

• Groundwater Elevation Contours Fall 2015

• N03-N Concentration and Contour Map

• TDS Concentration and Contour Map

• NO3-N Concentration Change (2015-2012) Map

• TDS Change Concentration (2015-2012) Map

– Charts

• Key Well Analysis Charts
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Interpretive Tools
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TDS AWQ Change (2012 to 
2015)
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Improve Spatial Distribution of Monitoring

• Riverside A, Riverside B, and Arlington GMZ’s

– Included new data from online datasets (GeoTracker, GAMA, etc..)

– Identified potential wells that were not previously listed in the AWQ 
database

– Compiled a list of wells to be monitored based on key areas
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Improve Spatial 
Distribution of 
Monitoring
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Update Physical Model of the GMZ’s

• Chino GMZ’s Pilot Study (Task 1b)

– Model Domain

– Aquifer Thickness

– Specific Yield

– Layering
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Updated Physical Model
and the Existing Physical 
Model of the Chino GMZ’s
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Specific Yield 
Chino GMZ’s
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2015 -- Chino North 
Nitrate Layer 1
Existing AWQ Model
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2015 -- Chino North 
Nitrate Layer 1
Updated Physical Model
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Management 

Zone
NO3-N

(mg/L)

TDS

(mg/L)

Volume 

(acre-ft)

NO3-N 

(mg/L)

TDS (mg/L) Volume 

(acre-ft)

NO3-N 

(mg/L)

TDS (mg/L) Volume 

(acre-ft)

Chino-1 10.5 350 2,100,000 8.4 300 3,130,000 2.1 50 1,030,000

Chino-2 10.9 380 2,500,000 5.2 280 3,690,000 5.7 100 1,190,000

Chino-3 8.9 320 1,270,000 8.1 310 2,320,000 0.8 10 1,050,000

Chino-North 10.3 360 5,870,000 7.0 290 9,140,000 3.3 70 3,270,000

Chino-South 27.8 940 190,000 34.7 970 160,000 -6.9 -30 -30,000

Chino-East 22.0 840 80,000 22.7 830 60,000 -0.7 10 -20,000

Changes from Existing to 

Updated Physical Model
Existing AWQ Physical Model Updated Physical Model

Results of the Chino MZ’s Pilot Study (Task 1b)
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Summary of Ambient Water Quality 

• The ambient water quality recomputation is a powerful tool to 
assist the stakeholders in managing the water resources in the 
Santa Ana Watershed:

– aids the Regional Board in identifying TDS and nitrate trends

– the assessment of assimilative capacity is critical in permitting 
projects, such as groundwater replenishment reuse projects

– assists the stakeholders in identifying areas of potential concern

– supports Santa Ana River wasteload allocation and discharge permits

– collaboration of stakeholders and Regional Board
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Questions?
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