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Background, the 
Problem and Standards  

Credits: 
https://www.americanscientist.org/article/the-blue-
baby-syndromes

https://www.sciencedirect.com/science/article/pii/S0
01282522030492X

Do Nitrates and Sulfates in the water 
pose Environmental Health Risk for 
Southern Californians? Quantify the 
risk.

Treated Wastewater and surface water 
used to recharge groundwater can be 
sources for Nitrate contamination and 
pose risks to urban drinking water 
supplies2. 

CA State Maximum Contamination 
Level (MCL), 45 mg/L as Nitrate (or) 
10 mg/L as total Nitrogen2, 
Secondary MCL for Sulfates at 250 
mg/L.

https://www.americanscientist.org/article/the-blue-baby-syndromes
https://www.americanscientist.org/article/the-blue-baby-syndromes
https://www.sciencedirect.com/science/article/pii/S001282522030492X
https://www.sciencedirect.com/science/article/pii/S001282522030492X


California Department of Public Health1

Nitrates: Methemoglobinemia

Sulfates: Dehydration and Laxative Effects 
in sensitive sub populations
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The Approach, back to 
the Fundamentals

• We applied UV-Visible 
Spectrophotometric methods in our 
CSUSB water resources lab to assess 
for water quality parameters.

• Best method to collect our own data and 
can be used to validate with other 
secondary sources.

• GIS techniques to map the spatial data. 

Aquamate Plus Uv-Vis Genesis 180

Student group preparing standards and samples for analysis



Series of Known Standards Prepared in the Lab 

Nitrates Sulfates



Attem
pt of 

Validation 
 Data from California Laboratory Intake Portal (CLIP)3

 Sample data collected by the CSUSB teams in the lab
Over 100,000 records of data 



UV-Visible Absorption to Estimate 
Unknown Samples- Summer 2023



Nitrates and Sulfates relationship to 
Total Solids in collected samples





EPA maximum 
contamination levels 
for nitrate nitrogen 

must be under 10 ppm5 

Maps generated through ArcGIS Pro 



GIS uses the 
data collected 

to predict 
concentration 
levels for areas 

with no 
samples.

Maps generated through ArcGIS Pro 



EPA maximum 
contamination 
levels (MCL) 

250ppm5 

Maps generated through ArcGIS Pro 



Maps generated through ArcGIS Pro 

Darker the color 
gradient, higher the 
concentration value



UV-Visible Absorption to Estimate 
Unknown Samples-Spring 2024 

 Developed new calibration on Genesis 180 spectrophotometer. 



Current student trainees research group

CSUSB Meeting of the Minds Student Research Conference
 Awarded Best Poster for graduate student section- April 2023



Former Student trainees at field trip and in lab 

Summer 2023



Summer 2023 Student Research 
Presentation



Conclusions

 Need improved sampling rates to 
evaluate temporal and spatial 
variations for broader southern 
California region.

 Improve sampling frequency at 
higher spatial and temporal scales.

 15% of assessed samples showed 
overlapping with existing standards for 
nitrates. 

 Sulfates appeared within the MCL levels for 
the collected samples.



Conclusions
 Private well data might open new 

data opportunities since some well 
data appeared to show above 22-27 
mg/L levels6. 

 The outcome of this research 
identifies a need for continuous 
monitoring of water quality at the 
Coastal region, parts of Riverside 
and San Bernardino areas.
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