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Stormwater is a valuable resource that, with proper infiltration, can provide new groundwater resources or 
supplement groundwater quantity. Thus, it can be a significant water source for many managed aquifer 
recharge facilities.1 The US Environmental Protection Agency (EPA) is encouraging subsurface infiltration of 
stormwater (including the disposal of contaminated stormwater) to protect surface water quality.2 This 
infiltration can have an additional benefit of recharging groundwater aquifers3. We think stormwater Best 
Management Practices (BMPs) (including ongoing maintenance and monitoring) should be encouraged and 
designed to conserve and protect both surface water and groundwater resources. However, we recognize 
that more research is needed regarding groundwater quality impacts of stormwater infiltration, identifying 
appropriate BMPs for different hydrogeologic settings and climate conditions, and aquifer-protective 
infiltration designs.4,5 

  
EPA’s current approach of infiltration of contaminated stormwater to protect surface water is a siloed 
approach that needs to be broadened to a more holistic water resource approach (which includes impacts on 
groundwater). The Clean Water Act (CWA) National Pollutant Discharge Elimination System (NPDES) 
municipal separate storm sewer system (MS4) permit focuses on keeping stormwater pollutants out of surface 
water without consideration of groundwater quality impacts. The NPDES program emphasis is on managing 
the quantity of stormwater, rather than the quality effects on the subsurface disposal zone and possible later 
water discharged to surface water.6   

Stormwater infiltration could also be considered stormwater “harvesting” (the collection, storage, treatment, 
distribution, and use of stormwater runoff for beneficial purposes). However, to be truly effective, benefit to 
groundwater resources should also be achieved. BMPs that do not transfer pollution from surface water to 
groundwater resources should be used, and steps should be taken to protect the quality of groundwater 
during stormwater harvesting. In a study on Managed Underground Storage of Recoverable Water (2007), 
the National Academy of Sciences cautioned that “Urban stormwater….is highly variable in quality; for this 
reason, caution is needed in determining whether stormwater is of acceptable quality for recharge.”7  

Quality of stormwater is variable from one watershed to another and between different storm events. Different 
land uses (such as industrial and commercial watersheds, high traffic paved roads, residential and urban 
watersheds, and agricultural watersheds) will have different potential contaminants that may require different 
BMPs.7 Stormwater runoff can contain chemicals, pesticides, sewage overflow, road salt, oil and grease, 
animal waste, disease-causing bacteria and viruses, used motor oil, fertilizers, paint, construction debris, 
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industrial waste, PAHs (Polycyclic aromatic hydrocarbons) and PFAS (perfluoroalkyl and polyfluoroalkyl 
substances).7,8  

A holistic (rather than siloed) approach would be a “one-water” approach9 that considers all waters in an 
aquifer-watershed space and evaluates the appropriate quantity and quality steps to manage the water 
(surface and ground) in that space, valuing all water sources. Contamination of groundwater by untreated 
stormwater infiltration could impact the over 1500 MS4 permit holders that are located coincident with 
groundwater-supplied communities10 and potentially adjacent groundwater-reliant communities and private 
well owners. If the contamination exceeds groundwater/drinking water standards, those affected may incur 
water treatment costs that should have been addressed at the point of infiltration. 

Some stormwater infiltration structures fall under the Safe Drinking Water Act (SDWA) Underground Injection 
Control (UIC) program, which would require the protection of underground sources of drinking water 
(USDWs) from injection activities that would cause contamination.  EPA has set minimum standards to address 
the threats posed by all injection wells, including stormwater drainage wells. Under the UIC program, 
stormwater injection is a concern because (as discussed previously) stormwater may contain contaminants. 

Climate extremes (flooding, drought, decreased snowpack and early melting, to mention a few) and 
hydrogeologic vulnerability (which affect the stormwater infiltration rate) must also be considered when 
evaluating potential impacts to groundwater. In areas receiving more rainfall, stormwater and floods will 
potentially be more greatly affected by quality issues.11 Research on the longer-term effects of infiltration of 
untreated stormwater to surface- and groundwater-sheds over a range of geologic settings is extremely 
limited.12, 7  Forty-eight groundwater settings have been identified in the United States.13 Fifteen percent of the 
continental United States has karst topography – 40 percent east of the Mississippi River14 – that is very 
vulnerable to infiltration of potential stormwater contaminants15. Pretreatment, prior to infiltration, in some 
hydrogeologic settings may be needed be protect the quality of groundwater and ultimately base flow to 
surface water derived from groundwater.16 

Research on impacts to groundwater quality from the infiltration of untreated stormwater is limited7, 17 and 
inconclusive.18 For example, EPA has been conducting investigations at two sites over a three-year period; 
however, no guidance has resulted from the evaluation of management practices nor on the design of 
representative long-term monitoring on an area-wide basis. The general lack of research in multiple 
hydrogeologic settings13 and lack of evaluation on time of travel and degradation of contaminants in 
groundwater is needed. Results from this type of research (or collating existing research results) is needed and 
should be used as the basis for design guidance for the hundreds of sites expected to receive CWA/NPDES 
stormwater permits. 

A total “one-water” management approach that promotes the protection of valuable water resources (surface 
water and groundwater) should be encouraged and based on sound research that looks at stormwater 
enhancement of both water quality and water resource factors, rather than an approach that focuses on 
narrow stove-piped permitting efforts. Stormwater and its potential to enhance groundwater resources should 
be viewed as a resource of broad utility to communities rather than a nuisance and a waste to be quickly 
disposed. 
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