
Sodium sources in Fairfax County drinking 
water and sewage collection systems

Stanley B. Grant

Department of CEE

Virginia Tech

10/3/23





Nation’s First Planned Indirect Potable Reuse 
(IPR) System
• Average reservoir inflow ≈ 360 

million gallons per day (MGD) 
• Bull Run ≈ 114 MGD

• Occoquan River ≈ 217 MGD

• Upper Occoquan Service Authority 
(UOSA) ≈ 28 MGD

• UOSA collects wastewater from 
>350,000 residents and businesses 
and discharges treated wastewater 
or “reclaimed water” into Bull Run
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A more 
realistic 

version of 
the 

Occoquan 
“One Water” 

System



[Na+] in Griffith Finished Drinking Water is rising 
over time, and currently 93 percentile state-wide
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Preliminary Results: Not for Publication



Virginia PWS with higher median [Na+] serve 
much smaller communities

Larissa Trejo

Preliminary Results: Not for Publication





Model-predicted sources of [Na+] in the 
Occoquan Reservoir (Griffith intake)



Residential and commercial connections are the 
biggest source of sodium in the reclaimed water



Bulk of sodium from residential households is 
likely coming from laundry operations

Soaps
Detergents



Social marketing aimed at product switching: 
NSF Smart and Connected Communities RFP



Key takeaways:

• The Griffith Water Treatment Plant provides drinking water for up to 1 
million people in Fairfax County and surrounding communities

• Sodium ion concentrations in the finished drinking water from the 
Griffith Water Treatment Plant:

• Routinely exceed EPA guidance for an extremely low-sodium diet (20 mg/L) 
and the lower sodium taste threshold (30 mg/L)

• Are 92nd percentile relative to all other public water systems in the State of 
Virginia that rely on surface water



Key takeaways:

• On an annual average (2017) basis, sodium ion concentrations in the 
reservoir at Griffith’s water intake are from:

• 37%--UOSA’s reclaimed water (varies seasonally, lower in winter and higher in late 
summer—opposite seasonal pattern for all watershed sources)

• 36%--dry and wet weather stream discharge from Bull Run
• 17%--dry and wet weather stream discharge from Occoquan River
• 10%--dry and wet weather stream discharge from ungagged portions of the 

watershed (e.g., Hooes Run which drains Woodbridge in PWC).

• On an annual average (2017) basis, sodium ion concentrations in Griffith’s 
finished drinking water are from:

• 74%--Occoquan Reservoir (from watershed and reclaimed water sources)
• 26%--Griffith (primarily as NaOH to comply with CCT requirements, and combat 

dropping pH and high alkalinity in the reservoir at the end of the summer*)

*this seasonal pattern is likely driven by high summer nitrate concentrations in the reclaimed water



Key takeaways:

On an annual (2017) average basis, sodium ion concentrations in 
UOSA’s Reclaimed Water are from:

• 3%--Sodium added by UOSA during wastewater treatment

• 8%--Sodium added by Corbalis during water treatment

• 14%--Sodium discharged to sewer network by Micron Technologies

• 14%--Sodium discharged to sewer network from human excretion

• 19%--Sodium from the Potomac River (raw water for Corbalis)

• 43%--Sodium added by residential, commercial, institutional, industrial and 
other wastewater generators

this is a logical target! 



Key takeaways:

Sodium added by residential, commercial, institutional, industrial, and 
other users:

• It is likely that a substantial fraction of the residential sodium inputs are from 
laundry detergents

• Our analysis of popular laundry detergent brands indicates that there is 
(orders-of-magnitude) differences in sodium ion content (e.g., in general 
powder detergent >> liquid detergent)

• Thus, there is a real opportunity to address this problem through social 
marketing efforts, focused on encouraging residents (and laundry mats, for 
example) to switch from high to low sodium products

• Depending on the details of the technology and operation of their cooling 
systems, data centers may also be significant contributors—but we don’t 
know!



Identified Opportunities—OWML could work 
with Fairfax County staff to:
• Conduct sewer source tracking, assessing the magnitude of sodium 

ion inputs from:
• Data Centers
• Residential communities
• Laundromats (as an end-member where laundry detergent effluent is nearly 

all the sewage produced)
• Other areas/inputs found to be significant—we’ll follow the salt trail 

wherever it leads!

• Test pilot scale solutions, including novel monitoring and social 
marketing interventions, for consideration as part of Fairfax County’s 
ongoing wastewater program*

*These efforts could potentially be co-funded through external funding sources, for example the 

extremely competitive National Science Foundation’s Smart and Connected Communities program
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