
WEST YOST Presentation Title  |  date

Basin Planning Priorities Task 1 Workshop – Surface Water Monitoring  
Requirements and Goals for the Santa Ana River Watershed, Part 1 

January 27, 2022

1



WEST YOST

Task 1 – Prepare Updated Surface Water Monitoring Program for 
TDS/N for Santa Ana Reaches 2, 3, 4, and 5 

Approach - end point in 
mind  Questions that 
need to be answered  by the 
surface water monitoring:
• Compliance with 

objectives
• Collect sufficient data for 

input/calibration of 
WLAM
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Task 1 – Prepare Updated Surface Water Monitoring Program for 
TDS/N for Santa Ana Reaches 2, 3, 4, and 5 

For each Reach, review:
• SW Objectives
• Metrics for compliance
• Data used
• What is metric protecting
• Data gaps? Uncertainty ?

Feedback on questions 
related to the monitoring 
program 
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Reach 2
Surface Water Objectives:

TDS = 650 mgl TIN = n/a

Basin Plan Metric/Data:

Compliance for “Reach 2 will 
be based on the five-year 
moving average of the annual 
TDS content of total flow.” 

“The Watermaster’s [SARWM] 
annual determination of total 
flow quality [at Prado] will be 
used to determine compliance 
with the total flow objective…” 
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Reach 2 - What does the Surface Water Objective Protect?

• Protective of recharge in Orange County 
GMZ

Basin Plan , Page 4-28:
“In years of normal rainfall, most of the total 
flow of the river is percolated in the Santa Ana 
Forebay, and directly affects the quality of the 
groundwater. For that reason, compliance with 
the TDS water quality objective for Reach 2 will 
be based on the five-year moving average of 
the annual TDS content of total flow.” 

Question to be answered by the surface water 
monitoring data to compare to the Reach 2 
objective: What is the flow-weighted quality of 
the Santa Ana River at Prado Dam
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Assessment of Compliance 
with Surface Water Objective

in Reach 2
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Five-year average of the SARWM Annual TDS for Total Flow (Basin Plan Method)

Average TDS/EC Ratio = 0.5978 

WY 2019 Annual Flow-weighted TDS = 401 mgl

Five-Year Avg of SARWM Annual TDS 
in SAWPA 2019 Annual Report, Table 3-1:

SARWM Annual Calculation of Volume-Weighted TDS for Total Flow: Uses USGS grab samples to determine relationship
Between TDS and EC 

2019  5-Year Avg of Flow-weighted TDS = 503 mgl
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60-Month Volume-Weighted TDS for Total Flow (Alternative Method)

Uses USGS, OCWD, and Regional Board grab 
samples to determine relationship
Between TDS and EC 

Graphically plot USGS, OCWD, and 
Regional Board samples for the year 
linear regression of TDS versus EC yielded 
the following equation (in 2019):

TDS = (EC x 0.6028) + 1.7288
R2 = 0.95 

2019 60-month Flow-weighted TDS = 473 mgl

60-month Volume-Weighted Avg in SAWPA 2019 Annual Report:
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Reach 2 Compliance – Basin Plan Method versus Alternative Method 

 2019 = 473 mgl

 2019 = 503 mgl
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Reach 2
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Reach 2
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• Is the data collected 
enough to competently 
assess compliance with 
Reach 2 TDS objective? 

• Do you see any gaps in 
the data to understand 
the quality in Reach 2 ?
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Reach 3
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Reach 3
Surface Water Objectives:

TDS = 700 mgl TIN = 10 mgl *
• Total nitrogen, filtered sample

Basin Plan Metric/Data:

“Regional Board will collect a 
series of grab and composite 
samples when the influence of 
storm flows and nontributary
flows is at a minimum 
[baseflow]*. This typically occurs 
during August and September” 

"Results can be compared to the 
continuous monitoring by the 
USGS and data from other 
sources"
*Baseflow in Basin Plan = POTW discharge, rising 
groundwater, and dry weather runoff
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• Protective of beneficial uses in 
Orange County GMZ

Reach 3 - What does the Surface Water Objective Protect?

Basin Plan , Page 5-15:
“Baseflow generally provides 70% or more of the 
water recharged in the Orange County GMZ. In wet 
years…. (40%)… Therefore, to protect Orange 
County groundwater, it is essential to control the 
quality of the baseflow. To do so, baseflow TDS and 
nitrogen objectives are specified in this Plan for 
Reach 3 of the River.” 

Question to be answered by the surface water 
monitoring data to compare to the objective: 
What is the quality of the baseflow in Reach 3, 
flowing into Reach 2?
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Assessment of Compliance 
with Surface Water Objective

in Reach 3
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Study of TDS Exceedances in Reach 3 (WEI, 2015)
• What are the causes of recent 

exceedances of the Reach 3 TDS 
objective?

• Summertime discharge decreased 
and TDS increased since 2004 

• Developed mass balance to attribute 
flow and TDS to components of flow 
in Reach 3 (summer 2004, 2007-
2010, 2012)

• Calculated Residual term 
incorporating unmeasured 
inflows/outflows (e.g., rising water, 
streambed recharge)
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Reach 3 – 2015 WEI Study of TDS Exceedances
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Study of TDS Exceedances in Reach 3 (WEI, 2015)
• Performed sensitivity analysis, 

reconstructed TDS and flow of 
the SAR below Prado Dam by 
increasing IEUA discharges to 
match 2004 rates

• Concluded that IEUA 
discharges are diluting the TDS 
in the SAR below Prado Dam

• Recommended further 
investigation of Residual to 
understand causes of 
exceedances 
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Reach 3 – Questions on the Monitoring for Compliance of SW Objectives

• Is the data collected enough to 
competently assess compliance with 
Reach 3 objectives?  

• Do we have enough data to 
understand the drivers of the 
observed trends in TDS and nitrate?

• Should sampling be done more than 
the months of August and September?

• Should there be use of the continuous 
USGS measurements (as mentioned in 
the Basin Plan)?  

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County 
GMZ during baseflow conditions,… 

Planning Priorities Task 1 Workshop - SW Monitoring |  Jan. 27, 2022 29



WEST YOST

Reach 3 – Questions on the Monitoring for Compliance of SW Objectives

• Is the data collected enough to 
competently assess compliance with 
Reach 3 objectives?  

• Do we have enough data to 
understand the drivers of the 
observed trends in TDS and nitrate?

• Should data influenced by summer 
precipitation or imported water 
transfers in August and September be 
included?

• Should sampling be done at locations 
other than just below Prado Dam?

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County 
GMZ during baseflow conditions,… 
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Reach 3 – Questions on the Monitoring for Compliance of SW Objectives

• Is the data collected enough to 
competently assess compliance with 
Reach 3 objectives?  

• Do we have enough data to 
understand the drivers of the 
observed trends in TDS and nitrate?

• Should there be further 
characterization of rising groundwater 
along Reach 3 (quality/location)?

o For example: What percentage of 
baseflow is rising groundwater in 
August and September? 

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County 
GMZ during baseflow conditions,… 
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Next Steps

• Continue feedback on questions through February 2022.
• Send to Veva Weamer vweamer@westyost.com

• February 2022  Workshop #2 – Reaches 4 and 5, review of modeling tools

• Late March/Early April 2022 - Prepared Draft Technical Memorandum Surface Water 
Monitoring Requirements and Goals for the Santa Ana River Watershed 
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WE SUPPORT OUR COMMUNITIES

WE ARE WATER FOCUSED

WE TAKE PRIDE IN WHAT WE DO

WE DO WHAT’S RIGHT

WE STRIVE TO BECOME OUR BEST

WE BELIEVE IN QUALITY

WE LISTEN

WE SOLVE HARD PROBLEMS

WE SEE THE BIGGER PICTURE

WE TAKE OWNERSHIP

WE COLLABORATE

WE HAVE FUN

WE ARE WEST YOST
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