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sources and behavior of these compounds in the environ-
ment; the concentrations that may cause health or environ-
mental effects; and the parties responsible for mitigation 
DQG�FOHDQXS��7KHVH�XQNQRZQV�KLQGHU�WKH�GHWHFWLRQ��FOHDQXS��
and management of these chemicals in our water systems, 
exacerbating the loss of crucial water sources. 
 When PFAS are found in groundwater wells at levels 
DERYH�HYROYLQJ�JXLGHOLQHV��WKRVH�ZHOOV�DUH�W\SLFDOO\�WDNHQ�
out of service. The groundwater that would have been 
pumped from those wells must be replaced, often with 
imported surface water from distant sources, further stress-
ing water supplies. In the western U.S., drought condi-
tions have accelerated the rate at which PFAS are found in 
groundwater (5). Some water agencies have implemented 
and others are exploring treatment options to remove PFAS 
DQG�DOORZ�WKH�JURXQGZDWHU�UHVRXUFH�WR�EH�SXW�EDFN�LQWR�
service, but designing and implementing new treatment solu-
tions is expensive and time-consuming. 
 Why this issue needs consensus among stakeholders. 
Although there are thousands of PFAS with a wide range of 
chemical and physical properties, the process of developing 
regulatory thresholds for chemical compounds typically pro-
FHHGV�RQH�FRPSRXQG�DW�D�WLPH�²�PDNLQJ�LW�QHDUO\�LPSRV-
VLEOH�IRU�UHJXODWLRQV�WR�NHHS�SDFH�ZLWK�WKH�QHZ�FRPSRXQGV�
EHLQJ�GHWHFWHG�DQG�LGHQWL¿HG�LQ�WKH�HQYLURQPHQW��SDUWLFXODUO\�
as analytical methods and detection limits improve. These 
FLUFXPVWDQFHV�PDNH�LW�FKDOOHQJLQJ�WR�WDNH�LPPHGLDWH�DFWLRQ�
WR�NHHS�ZDWHU�VRXUFHV�LQ�VHUYLFH�DQG�XVH�LPSDFWHG�JURXQG-
water basins to store new sources of supply. Solving this 
LVVXH�ZLOO�UHTXLUH�FRQVHQVXV�DPRQJ�YDULRXV�VWDNHKROGHUV�WKDW
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DQG�HYROYLQJ�GDWD�DQG�NQRZOHGJH�RQ�3)$6�ZKLOH�VLPXO-
taneously allowing use of groundwater resources. These 
solutions should continue to adapt over time to incorporate 
WKH�PRVW�XS�WR�GDWH�LQIRUPDWLRQ�DYDLODEOH��6ROXWLRQ�VHHNLQJ�
will require a consensus between public and private parties 
on the importance of groundwater basins, which will inform 
the regulatory process as well as streamline and accelerate 
WKH�SURFHVV�RI�¿QGLQJ�FROODERUDWLYH�DSSURDFKHV�WR�WUHDWPHQW�
and remediation. 

Defining the goals 
 When designing solutions to allow the use of water sup-
plies impacted by PFAS and other emerging contaminants, it 
LV�FUXFLDO�WR�¿UVW�GH¿QH�FRUH�JRDOV��VXFK�DV�SURWHFWLQJ�SXEOLF�
health and restoring access to groundwater resources, among 
RWKHU�REMHFWLYHV��'H¿QLQJ�WKH�LGHDO�RXWFRPH�ZLOO�KHOS�LQIRUP�
WKH�GHYHORSPHQW�RI�VSHFL¿F�VROXWLRQV�DQG�WKH�YDULRXV�VWHSV�
needed to achieve those solutions.
 Protect public health��7KLV�JRDO�VKRXOG�EH�WKH�NH\�
component of any solution and must be communicated to 
WKH�SXEOLF�LQ�D�ZD\�WKDW�SURPRWHV�FRQ¿GHQFH�LQ�SXEOLF�ZDWHU�
supplies. While designing solutions, we must anticipate that 
UHJXODWRU\�WKUHVKROGV�OLNH�KHDOWK�DGYLVRU\�OHYHOV�DQG�FOHDQXS�
goals may change over time, and that treatment and monitor-
ing may also need to adapt over time.
 Develop new drought-proof sources of water supply. 
Given the changes in hydrology that are resulting from 
climate change, it is more urgent than ever to use water 
HI¿FLHQWO\�DQG�GHYHORS�QHZ�VRXUFHV�RI�VXSSO\��,QYHVWPHQW�
in stormwater capture infrastructure is needed on a large 
scale. Water recycling for irrigation, indirect potable supply 
such as reservoir or groundwater augmentation, and direct 
potable reuse is driving the development of regulations 
and new treatment approaches. Desalination may also be 
an important source of new water supplies. Solutions will 
need to be regionally tailored, as the feasibility of alternative 
water supply strategies will depend on local conditions (e.g., 

storing new supplies in groundwater basins where possible, 
developing direct potable reuse where storage options are 
limited, or remediating water supply sources impacted by 
saltwater intrusion). 
 Restore access to groundwater resources. Solutions 
VKRXOG�DGYDQFH�WKH�KLJKHVW�SRVVLEOH�EHQH¿FLDO�XVH�RI�
groundwater, typically potable supply, and must allow 
groundwater basins to store new sources of supply, such as 
captured stormwater and recycled wastewater. Quantifying 
and recognizing the value of returning groundwater wells to 
service and using the storage space in groundwater basins 
to develop and store new water supplies will help improve 
water system resilience, especially during times of drought. 
 Designing solutions that will incorporate the best avail-
able science.�6LJQL¿FDQW�LQYHVWPHQWV�DUH�EHLQJ�PDGH�WR�
determine how best to treat and regulate PFAS. For example, 
studies are underway to identify commercially scalable 
destructive treatment technologies that will eliminate PFAS, 
rather than simply concentrate them into waste streams 
that require subsequent disposal. Regulatory approaches 
to source control have the potential to change the type 
and quantity of PFAS in water supply sources. Regulatory 
DQG�WHFKQLFDO�DSSURDFKHV�VKRXOG�LQFRUSRUDWH�ÀH[LELOLW\�WR�
respond to and incorporate this information over time.

Who is responsible for implementing solutions?
 Groundwater cleanup projects are typically implemented 
by potentially responsible parties (PRPs) who have caused 
contamination to occur. However, they may have limited 
authority and ability to participate in solutions. 
 For example, consider a remediation and management 
strategy for a groundwater basin impacted by PFAS and 
other pollutants. PRPs would potentially be responsible 
for cleaning up PFAS and other pollutants from industrial 
RU�PDQPDGH�VRXUFHV��%XW�353V�ZRXOG�QRW�EH�UHVSRQVLEOH�
for cleaning up pollutants from non-point sources, such as 
selenium or arsenic from natural sources or nitrate from 



  August 2022 aiche.org/cep 47
Copyright © 2022 American Institute of Chemical Engineers (AIChE). 
Not for distribution without prior written permission.

historical agricultural practices — yet these pollutants  
must be addressed to ensure that groundwater can be put to 
EHQH¿FLDO�XVH��
 Public water agencies can be part of water supply 
solutions, as they may have the ability to access resources 


