
Recomputation of Ambient Water Quality 
in the Santa Ana River Watershed

BMPTF: August 12, 2019
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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 

GMZ’s

4: Interpretive Tools
✓ Innovative Interpretive Tool



1: Data Gathering
Data Compilation

1 Banning, City of 
2 Beaumont, City of
3 Beaumont Cherry Valley Water District
4 Chino Basin Watermaster
5 Colton, City of 

6
Colton/San Bernardino Regional Tertiary

Treatment and Water Reclamation Authority 
7 Corona, City of  
8 East Valley Water District
9 Eastern Municipal Water District

10 Elsinore Valley Municipal Water District 
11 Home Gardens County Water District
12 Inland Empire Utilities Agency 
13 Irvine Ranch Water District
14 Jurupa Community Services District
15 Loma Linda, City of 
16 Muscoy Mutual Water Company
17 Orange County Water District
18 Redlands, City of 
19 Rialto, City of 

Color Indicator

Data complied

20 Riverside County Landfills
21 Riverside, City of  (Public Utilities)
22 Riverside-Highland Water Company
23 Rubidoux Community Services District
24 San Bernardino County Landfills

25
San Bernardino Municipal Water 

Department

26
San Bernardino Valley Municipal Water 

District 
27 San Gorgonio Pass Water Agency
28 South Mesa Water Company
29 Temescal Valley Water District
30 West Valley Water District
31 Western Heights Water Company
32 Western Municipal Water District

33
Western Riverside County Regional 

Wastewater Authority
34 Yucaipa Valley Water District



1: Data Gathering
QA/QC, Process, and Upload Recent Data 
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2: Point Statistics

• Annualized Averages

• At least 3 years of water quality (TDS or 
NO3-N) in 20 year period

• Shapiro Wilk test for normality

• Point Statistics – mean plus t*standard 
error of the mean 



Shapiro-Wilk Test for Normality

Assumes “normal” data

Bias towards low values

No apparent limit on the number of 
iterations

Rejects data that may correspond to 
event changes 



Outliers





Potential Bias on Bimodal data
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Remove 1 MDV

Mean = 8.5 Mean = 6.8
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Potential Bias on Bimodal data
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Remove 2 MDV
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Potential Bias on Bimodal data
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Mean = 8.5 Mean = 4.2

Remove 3 MDV
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Potential Bias on Bimodal data
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Mean = 8.5 Mean = 3.1

Remove 4 MDV
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Potential Bias on Bimodal data
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Mean = 8.5 Mean = 2.1

Remove 5 MDV
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Updated Shapiro Wilk 
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Mean = 8.5 Calculated Statistic = 6.8

Remove 0 MDV



Near-term Schedule

SEPTEMBER OCTOBERJUNE

JUNE 18 

BMPTF 

Meeting

MAY 31

Data 

due to 

WSC

BMPTF

MeetingCompile and Process 

Data

JULY

Develop 

Point 

Statistics

Upload 

data to 

AWQ 

database

AUGUST

Develop WL and WQ 

Contour Maps

BMPTF Meeting

AUGUST 12 

QA/QC

Time series

charts

BMPTF

Meeting



QUESTIONS?


