
 

Car wash events 
are a popular fund-
raising activity for 
youth clubs in New 
Jersey and all over 
the nation. Often 
the dirty car wash 
runoff is directed 
into the storm 
drain system where 
it discharges di-
rectly to local lakes 
and streams. A recent study conducted by Rutgers Cooperative Exten-
sion (RCE) and published in the Journal of Environmental Engineering 
showed that car wash runoff from these events has the potential to 
contribute significant quantities of pollutants to the receiving water 
bodies. The study also tested a potential solution to this problem:  util-
izing rain gardens to filter the polluted runoff before it reaches the 
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waterway.   
 
The study was inspired by the 4Ï×ÎÓÈÉÐ ÏÆ #ÌÁÒËȭÓ ȰÇÒÅÅÎȱ ÃÁÒ 
wash, which was used for the first time this past May by Cub Scout 
Pack 145 of Clark to raise money for their scout activities. What 
ÍÁËÅÓ ÔÈÉÓ ÃÁÒ ×ÁÓÈ ȰÇÒÅÅÎȱ ÉÓ ÔÈÁÔ ÒÁÉÎ×ÁÔÅÒ ÃÏÌÌÅÃÔÅÄ ÉÎ Á υȟπππ 
gallon cistern is used to wash the cars. The soapy, dirty water is 
then filtered by a rain garden which acts like a sponge soaking up 
ÐÏÌÌÕÔÁÎÔÓ ÔÈÁÔ ×ÏÕÌÄ ÏÔÈÅÒ×ÉÓÅ ÅÎÔÅÒ ÔÈÅ ÌÏÃÁÌ 2ÏÂÉÎÓÏÎȭÓ "ÒÁÎÃÈ 
stream. The research conducted by RCE helped to determine to 
what extent the rain garden was reducing these pollutants. This 
green car wash was designed by the RCE Water Resources Pro-
gram and funded by a grant from the New Jersey Department of 
Environmental Protection.  Funding for the research project was 
provided by the New Jersey Water Resources Research Institute. 
 
.ÁÎÃÙ -ÏÒÒÉÓȟ !ÓÓÉÓÔÁÎÔ #ÕÂ 3ÃÏÕÔ -ÁÓÔÅÒ ÓÁÉÄ Ȱ7Å ÈÁÖÅ ÎÅÖÅÒ ÄÏÎÅ ÓÏ ×ÅÌÌȦ /ÎÅ ÍÁÎ ÃÁÍÅ ÂÁÃË 
with 3 cars. People were very pleased to hear that it was an environmentally friendly car wash. The 
set up worked great. It is definitely nice to know we are helping the environment in addition to 
ÃÌÅÁÎÉÎÇ ÐÅÏÐÌÅȭÓ ÃÁÒÓ ÁÎÄ ÒÁÉÓÉÎÇ ÆÕÎÄÓ ÆÏÒ ÏÕÒ #ÕÂ 3ÃÏÕÔ ÐÁÃËȢȱ  
 
The car washing was mimicked on Cook campus in a controlled environment where samples of the 
dirty wash water could be collected and analyzed for total phosphorus (TP), total suspended solids 
(TSS), and surfactants, which are synthetic chemicals used in detergents and are toxic to aquatic life. 
The dirty runoff was also applied to miniature experimental rain gardens built in containers (known 
as mesocosms) to see how well the rain gardens removed the pollutants of concern. After 24 hours, 
samples were collected from the bottom of the mesocosms and sent to a laboratory to be compared 
to the pollutant levels in the dirty wash water.    
 
Results showed that the rain gardens removed between 84 to 95% of the TSS and between 89 to 
96% of the surfactants from the wash water. Although surfactant concentrations were significantly 
reduced, the final levels were not below what has been reported by other studies to be toxic to 
aquatic life. Surfactants are used around the world for household and industrial cleaning as well as 
textile manufacturing. Surfactants can damage the gills and mucus membranes of fish as well as im-
pact larval growth and fertilization of many aquatic animals.  
 
An additional research finding was that more phosphorus was coming out of the rain garden meso-
cosms than going into them. This is not the first study to show that rain gardens may leach phospho-
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rus. In this case, the excess phosphorus may have been from the soil media used during mesocosm con-
struction. The rain garden mesocosms will be monitored long term to determine how long it takes for 
the phosphorus to be reduced.  
 
This is the first study looking at the effectiveness of using rain gardens to treat car wash pollutants, spe-
cifically surfactants. Additional research is underway to further determine how well rain gardens re-
move pollutants associated with car wash runoff.  
 
Rain gardens are often installed on school grounds to educate students and parents about the impor-
tance of watershed protection. Considering the popularity car wash fundraisers for student activity 
clubs an enormous potential exists to marry these two activities. Car wash events could become an edu-
cation and outreach opportunity not just for students, but also for parents who help organize these ac-
tivities and drivers who have their cars washed. Through this project, RCE is hoping to educate the pub-
lic about the potential of rain gardens to help reduce the negative impacts of car wash runoff.  
 
&ÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÉÓ ÐÒÏÊÅÃÔȟ ÏÒ ÔÏ ÈÅÌÐ ÓÔÁÒÔ Á ȰÇÒÅÅÎȱ ÃÁÒ ×ÁÓÈ ÉÎ ÙÏÕÒ ÔÏ×Îȟ ÃÏÎÔÁÃÔ -ÉÃÈȤ
ele Bakacs, Environmental and Resource Management Agent- Middlesex/Union Counties at 
bakacs@njaes.rutgers.edu, or (732) 398-5274. 
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This July, I was delivering a presentation at a confer-
ence discussing water concerns for the nursery and 
greenhouse industries.  I was presenting with a col-
league from Riverside, California, and I had to joke 
that in the month of June some parts of New Jersey 
received as much rain in a month as Southern Cali-
fornia typically does in a year! 
 
Rainfall in June varied across locations in New Jer-
sey, with locations in Salem County reporting over 
12 inches (Table 1). 
 
This is a lot of rain, especially when compared with 
the average monthly rainfall for this time of year, 
often 3 or 4 inches (Table 2). 
 
High volumes of intense rainfall can be detrimental 
to local rivers and lakes, especially if that rain 
moves as runoff across the landscape or through 
stormwater infrastructure.   Stormwater runoff 
moving quickly to a receiving stream can erode 
stream banks and create muddy water.  Further-
more, stormwater can carry phosphorus with 
eroded soil from lawns or fields, which can cause 
blooms of algae and weeds in lakes and ponds. 
 
Healthy soils in a watershed, however, can signifi-
cantly reduce the volume and intensity of stormwa-
ter flowing to a local stream.  Healthy soils are often 
uncompacted and have considerable pore spaces.  
This allows rain to percolate into the soil instead of 
moving off lawns and fields as runoff.  This reduces 
runoff, supplies water for plant growth, and re-
charges groundwater. 
 
For more information on soil quality and ways to 
improve soil health in your landscape, see Man-
giafico (2011). 
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The National Mall in Washington, D.C.  Compacted lawn ar-
eas with sparse vegetative cover are likely to have a low ca-
pacity to infiltrate rainwater quickly, thus generating storm-
water runoff during intense rain events. Photo: Sal Man-
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A stream in the Cohansey River watershed.  The water is 
relatively clear, with some coloring by natural tannins in the 
water.  The minor erosion on the stream bank and the pile of 
gravel in the stream are evidence of occasional higher flows 
during rain events.  Photo: Sal Mangiafico.  






















