
Keeping vehicles clean is an inte-
gral part of every highway Mainte-
nance Station (MS) operation at 
Caltrans; it increases workers' 
safety and prolongs the life of the 
vehicles.  But keeping vehicles 
clean can use a lot of water.  Wa-
ter recycling provides opportuni-
ties to save water and it is good 
for the environment.  

Caltrans operates approximately 
230 maintenance stations to 
serve California’s extensive road 
system. 

Design objectives for the 
alternative treatment trains 
include low operation and 
maintenance needs, low 
energy requirements, mini-
mal use of pumps and con-
trol systems, enhanced 
reliability, production of 
effluent suitable for water 
reuse, and compliance with 
environmental discharge 
standards. 

Caltrans Division of Engi-
neering Services, Office of 
Electrical, Mechanical, Wa-
ter and Wastewater Engi-
neering (DES EMWW), in 
collaboration with UC 
Davis, have developed a 
treatment train designed to 
equalize flows through the system, remove sediment, oil, grease and other site-
specific contaminants, and then filter to an acceptable level and disinfect such that 
the water may be reused or discharged safely. 

3D Image of typical Vehicle Rinse Station with Sedimentation Basin (right) 
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Schematic of Rinse Water Treatment Train 
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A MS benefits from water recycling by reducing water use for a number 
of maintenance activities including but not limited to: 
 dust control,  
 on-truck water supply for sweepers and vactors,  
 construction activities, and  
 brine makeup water.   
The quality of the effluent 
from the treatment system is 
suitable for these applica-
tions.  Regulatory approval 
for these recycling opportuni-
ties is not difficult and the 

design team will 
work with the 
appropriate regu-
latory body on a 
case-by-
case basis 
to imple-
ment recy-
cle systems.   

 

O P P O R T U N I T I E S  F O R  R I N S E  W A T E R  R E U S E   

Vehicle Rinse Station: Basin to Capture Sediments 

For example, the 
photos to the 
right show a 
brine generation 
tank and an 
application truck 
that uses recy-
cled truck wash 
water.  

The salt brine 
system reduces 
salt use by 30% 
and uses 100% of the recycled truck 
wash water. 

Brine Generation System 

The rinse water treatment systems provide more reliable effluent water qual-
ity than that from the recycle process unit (RPU) zero liquid discharge (ZLD) 
systems currently in use at many MSs. 

These systems represent a shift from high maintenance to low maintenance 
wash water treatment.  For example, only a single pump is required to oper-
ate the new treatment system. 

The pretreatment introduced in the new treatment system is an essential 
upgrade that will ensure the wash water turbidity is low enough for vehicle 
rinsing. 

The Granular Activated Carbon (GAC) filter will remove dissolved pollutions of 
concern. 

The UV disinfection provides the final step in water quality improvement such that the wash water can be safely discharged or 
recycled onsite.   

B E N E F I T S  O F  T H E  R I N S E  W A T E R  T R E A T M E N T  S Y S T E M  

Vehicle Rinse Station with Canopy to Keep Out Rain  

Brine Trucks with Spreader Manifold 
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Caltrans is responsible for the design and operation of more 
than 80 onsite wastewater management systems located at 
SRRAs throughout the State. Onsite wastewater treatment 
systems (OWTSs) are necessary due to the remoteness of 
SRRA facilities, where connection to a municipal sanitary 
sewer system is not practical. The existing SRRA wastewater 
systems, which generally discharge to the soil and indirectly to 
groundwater, consist of septic/leach field systems and ponds. 

SAFETY ROADSIDE REST AREAS (SRRAS)  

Some Regional Water Quality Control Boards (RWQCBs) 
have required nitrogen removal to concentrations at or 
near the drinking water limit.  The existing wastewater 
systems were not designed for nitrogen removal and can-

not meet these requirements.  Thus, the wastewater treatment sys-
tems required to meet modern discharge limits are much more com-
plex than the existing septic tank and pond systems. 

Typical discharges from SRRA facilities are primarily toilet 
and urinal flush water.  SRRA wastewater is more concen-
trated than typical domestic wastewater that is diluted by 
greywater from activities such as dishwashing, laundry, and 
bathing.  In addition, some SRRA facilities also accept waste 
discharges from recreational vehicles (RVs), which contain 
elevated concentrations of compounds that inhibit biological 
treatment processes. 

Recycle treat-
ment system for 
toilet flushing 
water reuse in 

VT DOT SRRA. 

Steps in produc-
tion of water for 
toilet and urinal 

flushing (from 
left to right) 

untreated, bio-
mass contact, 

filtered, and 
ozonated. 

Safety Roadside Rest Areas in California 



Several alternative wastewater 
technologies have been incorpo-
rated into full-scale, advanced 
wastewater treatment systems at 
selected SRRAs to comply with 
groundwater discharge standards.   

One option is to recycle wastewa-
ter effluent for toilet flushing.  

These systems incorporate tech-
nologies such as low-flow water 

fixtures, urine diversion, biological sand filtration, anoxic treatment 
wetlands, drip irrigation, alternative soil dispersal systems, and 
evaporation ponds.  Common features of these systems include pas-

sive treatment opera-
tions that require 
minimal pumping with 
appropriate controls 
to operate, which 
minimize mainte-
nance requirements, 
and reduce life-cycle 
costs. 
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S R R A  W A S T E W A T E R  T R E A T M E N T  T R A I N   

Most existing onsite wastewater systems will require replacement or 
upgrade to comply with current environmental requirements. 

Because of the unique wastewater streams from SRRAs, off-the-shelf 
designs may not be suitable and specialized treatment facilities may 
be needed.  Therefore, Caltrans and UC Davis are testing the perform-
ance of off the shelf and partially customized wastewater treatment 
processes to improve the performance, reliability, and maintainability 
of SRRA wastewater systems throughout the State. 

A series of onsite wastewater treatment systems have been installed 
at the Dunnigan SRRA (picture to the right).  The new technologies 
were designed as a Caltrans initiative to develop sustainable and en-
vironmentally friendly alternatives to treat the wastewater generated at these sites and also as a response to RWQCB require-
ments at several SRRAs.  

T R E A T M E N T  S Y S T E M  P I L O T  T E S T I N G  

A typical advanced waste-
water treatment system at 
an SRRA consists of these 

components: 

These lawn areas at Sunbeam SRRA are irrigated 
with treated and disinfected wastewater 



For further information, please contact Jerry Marcotte, Office Chief Water and Wastewater Engineering, at (916) 227-8526. 
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S U B S U R F A C E  F L O W  T R E A T M E N T  W E T L A N D  

This subsurface flow wetland was installed at Sunbeam SRRA. The 
plants are harvested periodically. 

California’s climate demands that we utilize water saving and recycle measures to preserve a strong and viable economy. 

With California currently facing one of the most severe droughts on record, Governor Brown declared a drought State of Emer-
gency and directed state officials to take all necessary actions to prepare for water shortages. Caltrans DES-EMWW is explor-
ing and developing new opportunities for sustainable operations, including the water recycling measures presented in this arti-
cle.  

C O N C L U S I O N  

The subsurface flow wet-
land is constructed as 
shown on the right. 

The vegetation is specifically 
selected for its ability to 
take up nutrients (such as 
nitrogen) from the wastewa-
ter.  
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