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Ambient Water Quality Phases

1: Data Gathering
 Data Compilation 
 QA/QC, Process, and Upload 

recent data 

2: Point Statistics
 Calculate Water Quality Point 

Statistics
 Shapiro-Wilk Test for 

Normality

3: Computations
 Groundwater Elevation Contours 
 Nitrate, TDS Concentrations
 Compute ambient water quality for 

GMZs

4: Interpretive Tools
 Innovative Interpretive Tools



AWQ DRAFT TM

• Draft Technical Memorandum 

• Released for comment on April 16, 2020

• Please respond with comments on the
Draft TM by Monday, May 18, 2020
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https://sawpa.org/wp-content/uploads/2020/04/20200422-BMP-WSC_2020.04.15_DRAFT_2018-AWQ_Text_v1.pdf


Attachment B
Subwatershed Packets
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Questions that AWQ Tools can help Answer

• Ambient TDS concentrations in the OC GMZ have increased from 560 mg/L 
(2003) to 590 mg/L (2006) to 600 mg/L (2009).  

• This increase in ambient TDS concentrations is mainly due to the increased 
monitoring of seawater intrusion in the coastal regions of the management 
zone. 

• From the 2006 report to present, the technical memorandum includes 
discussions of Methodological Factors (previously called “artificial factors”).

• The accessibility of on-line maps allows BMPTF members to readily confirm (or 
not) hypotheses about the root causes of changes in groundwater quality. 
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Interpretive Tools Analysis

Recall that the purpose of the interpretive tools is to attempt to characterize the factors that may 
have influenced changes in AWQ over time, and to determine whether the changes are real 
(systemic factors) or are artifacts of the methodology (methodological factors).
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• The two maps on this slide show the mass of TDS 
per grid cell.

• The sea water intrusion area shows the 
methodological change in TDS concentrations 
from 2003 to 2006. The 2006 data set is more 
robust and provides a better delineation of the 
area.

• The forebay mass of TDS is high due to the aquifer 
thickness and high specific yield.

Prado Dam

Sea Water 
Intrusion Area

OCGMZ 
Forebay Area

Presenter
Presentation Notes
Recall that the purpose of the interpretive tools is to attempt to characterize the factors that may have influenced changes in AWQ over time, and to determine whether the changes are real (systemic factors) or are artifacts of the methodology (methodological factors). One example from the 2006AWQ recomputation is an apparent increase in TDS concentrations in the OC GWMZ from 2003 to 2006. However, further analyses showed that the increase in TDS concentrations was due to methodological factors (increased monitoring in areas of higher TDS that were not historically monitored). “The ambient TDS concentration for the Orange County Groundwater Management Zone has increased from 560 mg/L (2003) to 590 mg/L (2006) to 600 mg/L (2009). This increase in ambient TDS concentrations is…mainly due to the increased monitoring of seawater intrusion in the coastal regions of the management zone (see the Change Maps in Figures 4-10 and 4-11).” (WEI, 2011) The accessibility of on-line maps allows BMPTF members to readily confirm (or not) hypotheses about the root causes of changes in groundwater quality. In addition to the example provided above,  additional data exploration is provided in this section. The trend generally continued over time with TDS concentrations leveling off at 600 mg/L. TDS ambient concentrations in the OC GMZ was estimated to be 610 mg/L in 2012, 600 mg/L in 2015; and 600 mg/L in 2018.



Interpretive Tools Analysis

• Orange County GMZ Forebay Area
• Chino South and East GMZs
• Riverside-A GMZ
• Bunker Hill-B GMZ

7



Orange County GMZ
(TDS)
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GWRS Begins to Recharge 
the Forebay in early 2008

Presenter
Presentation Notes
The interpretative tools analyses showed that five of the six key wells downgradient of the Anaheim forebay recharge locations showed very significant decreasing trends in TDS concentrations. Figure 4-5 shows a time-series chart that depicts the historical TDS concentrations in these wells (AM-13/1 , AM-23/1, AM-37/1, AM-8/1, AM-11/2, SCWC-PLJ2/1) and shows the overall trend of decreasing TDS concentrations in groundwater downgradient of the recharge facilities. The trends are not as obvious in the change maps for TDS in the Orange County GMZ. This is because the data have been spatially and temporally averaged, while the key well trends reflect annualized averages (with no spatial averaging).



Chino South GMZ

• Basin Plan 
Amendment revise 
from 4.2 mg/L to 5 
mg/L.

• Higher quality Santa 
Ana River water is 
entering the Chino-
South GMZ. 

• Groundwater 
appears to be 
undergoing further 
soil aquifer 
treatment (SAT).
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High quality SAR water 
about 3-4 mg/L

Chino South GMZ
(Nitrate)
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High quality SAR water Less 
than 600 mg/L

Chino South GMZ
(TDS)



Riverside – A GMZ

• Assimilative 
capacity for TIN and 
TDS.

• Incidental recharge 
of recycled water is 
likely to degrade 
existing water 
quality in the, but it 
is not likely to cause 
or contribute to an 
exceedance of the 
WQO.
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Riverside – A GMZ

• The Colton Landfill appears to be contributing nitrate into Riverside-A GMZ above the WQOs and 
above MCLs. Nitrate concentrations in monitoring wells have been increasing over time in several 
wells, beginning in about 2004. The saturated volume of groundwater in grid cells near the Colton 
Landfill; while the mass of nitrate contributed by the Colton Landfill is relatively small compared with 
the rest of the Riverside-A GMZ, the concentrations are locally significant.

• Four Colton Landfill monitoring wells now have the requisite number of samples to become a point 
statistics :

• CL-06: 2.3 mg/L
• CL-09: 17.5 mg/L
• CL-10S: 19.4 mg/L
• CL-10D: 26.6 mg/L

• The addition of these wells to the AWQ Recomputation has resulted in contour lines being located 
further to the west and northwest, changing the estimated AWQ for this portion of the Riverside-A 
GMZ.
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Riverside-A GMZ
(Nitrate)



Bunker Hill–B GMZ

• TDS WQO = 330 mg/L, Current = 280 mg/L. 
• Nitrate WQO = 7.3 mg/L, Current = 5.8 

mg/L.
• Using the AWQ data exploration tool, 

determined there were water quality 
anomalies in portions of the Bunker Hill-B 
GMZ.

• Possible legacy contamination.
• Proponents of the Sterling Project are 

proposing to recharge tertiary effluent in the 
Redlands Ponds.
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Bunker Hill -B 
GMZ
(TDS)

Redlands Discharge Ponds

Redlands Landfill
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Bunker Hill -B 
GMZ

(Nitrate)

Redlands Discharge Ponds

Redlands Landfill



Near-Term Schedule

MAY JUNEFEBRUARY

February 20 
BMPTF 
Meeting

MARCH

APRIL 22
BMPTF 
Meeting

March 24 
BMPTF 
Meeting

APRIL

DRAFT
TM

AWQ
Determinations

May 13 
BMPTF 
Meeting

Interpretive Tools FINAL
TM

June 24 
BMPTF 
Meeting

SAWPA
Commission

Comments 
on TM



QUESTIONS?
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