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VEHICLE WASHES

ater efficiency in commercial vehicle washes derives
from both proper equipment and operational Example of a Conveyorized Vehicle Wash
measures. Car wash systems are primarily a variation of: B ' J6ries
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These systems can be found at vehicle washes that are
available for public use at stand-alone facilities, as well 7z N
as those alongside convenience stores, lube shops, and Image source: Lee Norton, Mark Vil Equipment, Inc

fuel stations. They also can be found on private property
as part of businesses that own, operate, or service a fleet Carwash Water Reclamation

of vehicles. These can include vehicle dealerships, fleet

vehicle operators, car rental agencies, bus and transit
companies, quarries, warehousing operations, and other
industrial operations involving transportation.

In addition to proper equipment and operational
measures, water reclamation technology and
evolving regulations for commercial car washes
are changing the industry and further increasing
water efficiency. California
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Conveyor, in-bay, self-service, and stand-alone/spray
wand vehicle washes are described below, along with
the water-savings opportunities related to use of water
reclamation systems and equipment choices which
improve efficiency.

Conveyorized Tunnel Systems

The conveyor vehicle wash, usually installed in a tunnel,
includes a series of cloth brushes or curtains and arches
from which water is sprayed while the car is pulled
through the tunnel on a conveyor chain. In some “touch-
free” vehicle washes, only spray nozzles are found. In
full-service conveyor vehicle washes, hand drying usually
follows the conveyor processes, and often hand-held
wands like those found at self-service vehicle washes are
used for the pre-soak.

Pre-soak sprays should be limited to 3 gallons per
minute or less.

In a 2017 study for the industry by the International Car
Wash Association, the facilities evaluated with conveyor
systems used on average 30 gallons per vehicle and used
an average amount of reclaimed water ranging from 1.9 to
4.9 gallons of reclaim per gallon of freshwater.?
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In friction vehicle washes, the wash and/or pre-soak cycle
is accomplished with brushes or soft cloth curtains known
as mitters. Mitters is a generic term for car wash portals
that are equipped with long textile strips that dry cars by
rubbing. The mechanical action of the mitters on the car
surface replace the use of high-pressure water spray that
can be found on touchless equipment.

Mitters are available in different variants; side-to-
side, front-to-back or as a carousel.

Conveyors with friction components use less water
because the brushes or curtains pick up water and
detergent from earlier vehicles and do not need to be
rewetted throughout the day.®

2,3 https.://8374610.fs1.hubspotusercontent-nai.
net/hubfs/8374610/Pulse%20and%20Research/
Water+Use%2c+Evaporation+and+Carryout+in+Professional+Car+Washes. pdf

Vehicle Washes

Mitters can often be installed as curtains in the pre-soak
area of the conveyor, and rotating brushes are often found
in the wash cycle (although this is not universal).

Mitters in Action During a Pre-Wash
Cycle in a Conveyorized System

Image source: Lee Norton, Mark VIl Equipment, Inc

Timing is a critical component in vehicle wash-
water efficiency.

In properly calibrated conveyors, nozzles are timed to

turn on as the vehicle passes under an arch and to shut
off as it exits each arch. Each arch is on for a matter of
seconds since conveyors can process hinety or more cars

Mitters at Work During a Wash Cycle

Image source: Lee Norton, Mark VIl Equipment, Inc
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an hour. Efficiency is also maintained
by proper nozzle configuration,
alignment, and water pressure. A
number of nozzle types can be
found in conveyor vehicle washes.
Nozzle tips which emit water in

a fine, fan-shaped spray appear

to use the least water. Nozzles
referred to as “guns” or “gatling
guns,” however, provide high-flow
volumes and should be used only with
reclaimed water.

Blowers at the ends of tunnels should be oriented to push
water back into the tunnel. Conveyors should have a
longer stretch of tunnel after the final-rinse arch, so water
that otherwise would be carried out of the tunnel can flow
back into the sump and be reclaimed and reused in the
vehicle-wash system.

Conveyor Wash Blowers in Action at Cycle’s End

Image source: Lee Norton, Mark VIl Equipment, Inc

Towel drying is one of the services offered in a full-service
conveyor or vehicle-detailing business. In many older car
washes, towel-washing sinks were designed to have a
constant flow-through of water. A float-ball valve that halts
the water flow when it reaches an optimum level is one
efficiency measure for such sinks.

New vehicle washes should not use flow-through
sinks or top-loading washing machines and
should install high-efficiency clothes washers
from the Consortium for Energy Efficiency’s Tier
3or4.
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Vehicle Washes

A conveyor

wash, referred to by the industry as “exterior-

only,” does not offer drying or detailing services. A visual
inspection is recommended to confirm whether a vehicle-
wash system is a full-service or exterior-only conveyor.

In addition to the savings already mentioned for conveyor
washes, a full-reclaim system can be installed. It is
cost-effective to build conveyor and in-bay automatic
carwashes with water-reclaim systems, which can reduce
potable water use by as much as 90 percent, although
average savings found in studies are more likely to fall

in the range of 50 percent. These systems can provide
additional filtration for rinse water. They can also be
designed so the pit extends outside the edge of the
tunnel, and the driveway and roof gutters direct rainwater
into the pit, thus providing rainwater as an alternative
water supply. These types of conveyors can be built in
commercial settings, but safety considerations typically
preclude their use except on private property. Because
the pit would extend outside the area of the tunnel, safety
should be improved by placing a steel grate above the pit

to prevent workers from accidentally falling in.

In-Bay Automatic Vehicle Washes

With in-bay automatics, the customer stays in the car,
while the car remains stationary within the carwash bay
during the process. The carwash equipment is mounted
on a gantry, which moves over or around the car. In-bay
automatics can use either spray nozzles or brushes or

a combination to wash the vehicle. In-bay automatics
also have the greatest variety in basic design, with some
machines comprising an entire movable arch and others
having vertical and horizontal arms suspended from the
gantry. Other designs include spinning arms that are
attached to the gantry. In-bay automatics that use brushes
typically have spinning bars with brush material attached
that roll over and alongside the vehicle.



Vehicle Washes

For in-bay touchless car washes, there is no physical Self-Service Vehicle Washes
touch applied to the vehicle (friction) and instead a

Self-service vehicle washes are typically credit card and/

or coin-operated and have spray wands and brushes
Example of an In-Bay Automatic Wash operated by the customer. This same equipment is often
p o found in truck washes, and some dealerships or fleet
operations also use spray-wand and brush technology.
A typical commercial self-service facility with four-to-six
wash bays will have an equipment room where water is
mixed with cleaning chemicals and where pumps and
treatment equipment are housed. The customer controls
whether and for how long low-pressure or high-pressure
settings are used. Thus, the vehicle wash owner/operator
does not have direct control over water use at the facility.
The owner/operator can, however, help reduce water
waste by installing the most efficient nozzles. In addition
to water used in the pre-soak and wash cycles, many
self-service operations also offer a spot-free rinse using
reverse osmosis (RO), deionized, or softened water. Reject
water from a Reverse Osmosis (RO) unit can be used
in landscape watering, where landscape exists. Ideally,
deionization equipment should be used rather than water-
softening or RO systems.

Self-service vehicle washes use the least water on average
per vehicle. A self-serve foaming brush car wash uses an
average of 1 to 2 gallons per minute per vehicle and self-
The number, size, and alignment of nozzles, the water service high-pressure wand car washes use an average of
pressure, and the speed of the machinery all affect the 15 gallons per vehicle per three-minute cycle.

water use of in-bay automatics. The number, size, and
alignment of nozzles can be specified in design guidelines.
Water pressure and speed are operational considerations.
Most in-bay car washes will use an average of 45 gallons

per vehicle.* Spray Wand in Action

combination of high-pressure wash and chemicals are
used to clean the vehicle.

This can be attributed to the direct relationship between
water use and price in the self-service vehicle wash: the
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As with conveyor vehicle-washes, in-bay automatics that
use foam brushes or cloth material that use less water
than frictionless or “touch-free” washes. Some in-bay
automatics also reduce water use by employing photo eye
sensors® to precisely measure the length of the vehicle
being washed, limiting the gantry movement and timing of
the wash based upon the sensor signals.

In an in-bay automatic system, all water flows to one pit,
and all chemicals mix together. Therefore, water reclaim
systems can be more costly and a bigger challenge to
maintain than in conveyor carwashes.

4 https://8374610.fs1.hubspotusercontent-nal.net/hubfs/8374610/Pulse%20and%20Research/
Water+Use%2c+Evaporation+and+Carryout+in+Professional+Car+Washes.pdf
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longer the customer runs the wash, the more expensive
the service, since they are charged by the minute.

Self-service operators sometimes find evidence of oil
dumping or larger debris, like yard waste, in the wash
pits. This can occur because customers wash their own
cars unattended. Due to the relatively low potential water
savings and the potential for organic materials and debris
to foul the filters, water-reclaim systems are seldom
cost-effective in a self-service vehicle wash. Where zero
discharge is required by regulations, self-service operators
have installed reclaim systems, but have also hired on-
site staff to monitor and clean the wash bays, thereby
increasing the cost of doing business

Stand Alone Arches and Spray
Wands

Some outdoor vehicle washes in industrial or commercial
settings restrict public contact and use a single arch

to rinse off the vehicle prior to returning it to the public
right-of-way. These washes, built on private property, can
use aerobic biotreatment in open pits which capture both
the wash runoff and the rain that falls on the pit, the pad,
and the paved area around the pad. Such “total” reclaim
systems can also be designed or used for tire-washing,
which reduces dust on vehicles leaving quarries and other
industrial facilities. A bus wash water reclamation system
in Seattle was able to achieve more than 80 percent
efficiency and save more than 200 gallons per vehicle.®

Vehicle Washes

Recommendations
All:

-> Complete periodic visual inspections for leaks.
-> Perform monthly meter checks.

Shut down all equipment & record meter
readings at shutdown and prior to startup.

- Clean spray nozzles every couple of months.

-> Replace spray nozzles every 6 to 12 months
depending on the volume of cars going through the
system.

- When present, towel washers should be
front-loaded, high-efficiency machines with a
Consortium for Clean Energy rating of Tier 3 or 4.

- If a planned commercial building project includes
on-site vehicle washes, follow all local regulations
for water efficiency and reclamation requirements.

Conveyorized tunnel:

- Use friction components, such as mitters or foam
brushes, in every conveyor vehicle wash for pre-
soak and/or wash cycles.

- Spray nozzles on arches should produce a fan-
shaped spray, oriented parallel to the arch.

- Limit gun-type undercarriage nozzles to use of
reclamation water.

Table 13-1: Average Water Usage by Vehicle Wash Type

Type
Conveyor
In-bay
Self-service: foaming brush

Self-service: high pressure wand

Water Usage
30-40 gal/vehicle
45 gal/vehicle
1-2 gpm

15 gal/vehicle/3 min cycle

6 https.//calwep.org/wp-content/uploads/2021/03/Vehicle-Wash-Systems-PBMP-2006.pdf


https://calwep.org/wp-content/uploads/2021/03/Vehicle-Wash-Systems-PBMP-2006.pdf

In-bay touchless:

= In-bay automatics which include a spot-free rinse
option should use deionization equipment, rather
than water-softening or RO systems.

Self-service/Stand-alone:

- Optimum operating pressure nozzle flow rate
should be three gallons per minute or less (based
upon pump design).

-> Use a low-pressure pass for pre-soak.

- Use stainless steel or hard ceramic nozzles to
reduce corrosion, especially in areas with hard
water.

Reclamation:

-> Design wash pads, parking and staging areas,
and tire-rinse systems at industrial sites to capture
rainfall and wash water for reuse.

- Where RO is used, reject water should be sent to
the recycling system (or otherwise reused in the
washing process).

- At minimum, vehicle-wash-water reclaim
systems should provide water to the pre-soak,
undercarriage, and initial wash cycles.

- Equip vehicle washes for buses and other
commercial vehicles with filtration systems
sufficient to allow all wash and rinse cycles except
the final rinse to use reclaimed water.

Vehicle Washes



Vehicle Washes

Resources

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

Water Code § 10951 — https.//casetext.com/statute/california-codes/california-water-code/division-6-
conservation-development-and-utilization-of-state-water-resources/part-212-recycled-water-usage-by-
car-washes/section-10951-requirements-of-in-bay-car-wash-or-conveyor-car-wash

Barnes, Laura. Best Management Practices for Commercial Car Washes.” Great Lakes Regional
Pollution Prevention Roundtable, 2016 — core.ac.uk/download/pdf/158322942. pdf

Brown, Chris “Water in the car wash: Car wash operators information guide.” International Carwash
Association, 2002 — p2infohouse.org/ref/22/21070.pdf.

Brown, Chris. “Water Use, Evaporation and Carryout in Professional Car Washes.” International
Carwash Association, 2018 — 8374610.fs1.hubspotusercontent-nal.net/hubfs/8374610/Pulse%20
and%20Research/Water+Use%2c+Evaporation+and+Carryout+in+Professional+Car+Washes. pdf.

Car Wash Advisory “Types of Car Washes: Automatic, In-Bay, Express, Mini, Conveyor — Let’s Decipher
the Mess of Terms.” — www.carwashadvisory.com/learning/carwashtypes.htm|

Clear Technologies, Inc. “Searching for the right water reclaim system.” 2021 — www.carwash.com/
searching-right-water-reclaim-system/

Earth 911 (2018) How New Car Wash Technology Saves Water — earth911.com/eco-tech/water-
conservation-and-car-washing/

Ghaly, Abdel, et. al. Water Use, Wastewater Characteristics, Best Management Practices

and Reclaimed Water Criteria in the Carwash Industry: A Review. 2021 — researchgate.net/
publication/351269422 _Water_Use_\Wastewater_Characteristics_Best_Management_Practices_and_
Reclaimed_Water_Criteria_in_the_Carwash_Industry_A_Review.

Koeller, et al. “Evaluation of Potential Best Management Practices — Vehicle Wash Systems.” 2002 —
calwep.org/wp-content/uploads/2021/03/Vehicle-Wash-Systems-PBMP-2006.pdf.

Kusek, Meagan. “Carwash Equipment 101.72017 — www.carwash.com/carwash-equipment-101/.

O’Donnell, Michael. “Navigating Water Conservation.” 2022 — www.carwash.com/navigating-water-
conservation/

Earth 911. How New Car Wash Technology Saves Water. 2018 — earth911.com/eco-tech/water-
conservation-and-car-washing/

www.carwash.or. g/ resources

United States Environmental Protection Agency. “Car Wash Chain Drives Down Water Use With
Efficiency Upgrades.” 2017 — www.epa.gov/sites/default/files/2017-05/documents/ws-commercial-
casestudy-heb-commercial-carwash-508. pdf

United States Environmental Protection Agency. “Highlights of the Automotive Trends Report.” 2022 —
www.epa.gov/automotive-trends/highlights-automotive-trends-report

Western Carwash Association Do Professional Car Washes Really Save Water? — www.wcwa.org/
page/WaterConservation

Market Scale. “Innovations Have Reduced Water Consumption in Car Washes.” 2019 — marketscale.
com/industries/building-management/innovations-have-reduced-water-consumption-in-car-washes/

Kleen-Rite Corporation, High Pressure Nozzle Selection and Sizing — www. kleen-ritecorp.com/t-
High%20Pressure%20Nozzle.aspx

Spraying System Co., Car Wash Spray Product — spray.com/-/media/dam/industrial/usa/sales-material/
catalog/c25c_spray_products_car_wash.pdf


https://casetext.com/statute/california-codes/california-water-code/division-6-conservation-development-and-utilization-of-state-water-resources/part-212-recycled-water-usage-by-car-washes/section-10951-requirements-of-in-bay-car-wash-or-conveyor-car-wash
https://casetext.com/statute/california-codes/california-water-code/division-6-conservation-development-and-utilization-of-state-water-resources/part-212-recycled-water-usage-by-car-washes/section-10951-requirements-of-in-bay-car-wash-or-conveyor-car-wash
https://casetext.com/statute/california-codes/california-water-code/division-6-conservation-development-and-utilization-of-state-water-resources/part-212-recycled-water-usage-by-car-washes/section-10951-requirements-of-in-bay-car-wash-or-conveyor-car-wash
http://core.ac.uk/download/pdf/158322942.pdf
http://p2infohouse.org/ref/22/21070.pdf
http://fs1.hubspotusercontent-na1.net/hubfs/8374610/Pulse%20and%20Research/Water+Use%2c+Evaporation+and+Carryout+in+Professional+Car+Washes.pdf
http://fs1.hubspotusercontent-na1.net/hubfs/8374610/Pulse%20and%20Research/Water+Use%2c+Evaporation+and+Carryout+in+Professional+Car+Washes.pdf
http://www.carwashadvisory.com/learning/carwashtypes.html
http://www.carwash.com/searching-right-water-reclaim-system/
http://www.carwash.com/searching-right-water-reclaim-system/
http://earth911.com/eco-tech/water-conservation-and-car-washing/
http://earth911.com/eco-tech/water-conservation-and-car-washing/
http://researchgate.net/publication/351269422_Water_Use_Wastewater_Characteristics_Best_Management_Practices_and_Reclaimed_Water_Criteria_in_the_Carwash_Industry_A_Review
http://researchgate.net/publication/351269422_Water_Use_Wastewater_Characteristics_Best_Management_Practices_and_Reclaimed_Water_Criteria_in_the_Carwash_Industry_A_Review
http://researchgate.net/publication/351269422_Water_Use_Wastewater_Characteristics_Best_Management_Practices_and_Reclaimed_Water_Criteria_in_the_Carwash_Industry_A_Review
http://calwep.org/wp-content/uploads/2021/03/Vehicle-Wash-Systems-PBMP-2006.pdf
http://www.carwash.com/carwash-equipment-101/
http://www.carwash.com/navigating-water-conservation/
http://www.carwash.com/navigating-water-conservation/
http://earth911.com/eco-tech/water-conservation-and-car-washing/
http://earth911.com/eco-tech/water-conservation-and-car-washing/
http://www.carwash.org/resources
http://www.epa.gov/sites/default/files/2017-05/documents/ws-commercial-casestudy-heb-commercial-carwash-508.pdf
http://www.epa.gov/sites/default/files/2017-05/documents/ws-commercial-casestudy-heb-commercial-carwash-508.pdf
http://www.epa.gov/automotive-trends/highlights-automotive-trends-report
http://www.wcwa.org/page/WaterConservation
http://www.wcwa.org/page/WaterConservation
http://marketscale.com/industries/building-management/innovations-have-reduced-water-consumption-in-car-washes/
http://marketscale.com/industries/building-management/innovations-have-reduced-water-consumption-in-car-washes/
http://www.kleen-ritecorp.com/t-High%20Pressure%20Nozzle.aspx
http://www.kleen-ritecorp.com/t-High%20Pressure%20Nozzle.aspx
http://spray.com/-/media/dam/industrial/usa/sales-material/catalog/c25c_spray_products_car_wash.pdf
http://spray.com/-/media/dam/industrial/usa/sales-material/catalog/c25c_spray_products_car_wash.pdf

The Commercial Water Conservation Guidebook is a resource created and distributed by EBMUD to be used for educational
and training purposes. Entities seeking to use any portion for educational or training purposes are authorized to use or
reproduce relevant portions. EBMUD asks that you attribute any portion that is used or reproduced to EBMUD and note
this book as the source.

Copyright ©2025 East Bay Municipal Utility District. All rights reserved.
East Bay Municipal Utility District

375 11th Street, Oakland CA 94607

Phone: 1-866-403-2683

E-mail: waterconservation@ebmud.com

DISCLAIMER: This guidebook is provided exclusively for general education and informational purposes and as a public
service by the East Bay Municipal Utility District (EBMUD). Although we at EBMUD try to ensure all information is accurate
and complete, information can change without notice, and EBMUD makes no claims, promises, or guarantees about the
accuracy, completeness, or adequacy of this guidebook, and all its information and related materials are provided “as is.”
By using this guidebook, you assume the risk that the information and materials in the guidebook may be incomplete,
inaccurate, or out-of-date, or may not meet your needs and requirements. Users should not assume the information in
this guidebook to be completely error-free or to include all relevant information or use it as an exclusive basis for decision-
making. The user understands and accepts the risk of harm or loss to the user from use of this information. You are
authorized to view this guidebook for your use and to copy any part of it. In exchange for this authorization: (i) you agree
not to sell or publish the guidebook without first receiving written permission from EBMUD; and (i) you waive, release, and
covenant not to sue EBMUD and all others affiliated with developing this guidebook from any liability, claims, and actions,
both known and unknown, for any losses, damage, or equitable relief you may now have a right to assert or later acquire,
arising from such use or reliance on the guidebook. Unauthorized use of this guidebook is prohibited and a violation of
copyright, trademark, and other laws. Nothing in this guidebook constitutes an endorsement, approval, or recommendation
of any kind by any persons or organizations affiliated with developing this guidebook. The suitability and applicability of this
information for given use depends on various factors specific to that use. These include, but are not limited to, laws and
regulations applicable to the intended use, specific attributes of that use, and the specifications for any product or material
associated with this information. All warranties, express or implied, are disclaimed, and the reader is strongly encouraged
to consult with a building, product, and/or design professional before applying any of this information to a specific use or
purpose. These disclaimers and exclusions shall be governed by and construed in accordance with California law. If any
provision of these disclaimers and exclusions shall be unlawful, void, or for any reason unenforceable, then that provision
shall be deemed severable and shall not affect the validity and enforceability of the remaining provisions.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as trademarks. Product
names and services identified throughout this work are used in editorial fashion only, with no intention of infringement of the
trademark. No such use, or the use of any trade is intended to convey endorsement or other affiliation with this publication.



