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1. Objective of Proposed Work 
The objective of this Statement of Need (SON) is to improve our understanding of bioavailability, 
bioaccumulation and biomagnification of per- and polyfluoroalkyl substances (PFASs) in the 
subsurface. Specific research areas of interest include: 
 

• Improved understanding of the uptake and excretion rates of PFASs by organisms 
throughout the food web is needed to at least include competitive uptake and/or 
selective bioaccumulation at different trophic levels. 

• Determine the rate and extent of PFAS uptake from soils and water by lower-trophic 
level organisms, along with the potential biotransformation of perfluoroalkyl acid 
(PFAA) precursors, in order to determine the relevant mixtures for further study with 
higher-trophic level organisms. 

• Identification of physical and geochemical factors affecting bioavailability of PFASs 
in sediments and soils.  

• Compare the potency of PFASs in relation to chain length (C8 vs. C6 sulfonates), 
functional group (carboxylic acid vs. sulfonate), and varying levels of fluorination 
(complete vs. partial fluorination).  

• Assess PFAS bioaccumulation/biomagnification throughout a food web. Questions that 
could be addressed include: 
 Are PFASs accumulating in biota within areas of known aqueous film forming 

foam (AFFF) use? 
 Which PFASs biomagnify? Does the relative distribution of PFASs change with 

each subsequent trophic transfer? What is the relative role of PFAA precursors 
in determining total body burdens? 

 Do the collective data show direct pathways from soils/sediments to higher 
trophic levels?  

 How important are these pathways to potential human exposure?  
 
Proposers are not required to address all of the needs listed in any individual proposal.  
 
To provide strategic guidance for future research and demonstrations on management and 
remediation of AFFF-impacted sites, SERDP and ESTCP conducted a workshop on May 2-3, 2017 



  

in Washington, D.C. Reviewing the Workshop Report for additional detail on these research needs 
is essential prior to submitting a proposal.  
 
2. Expected Benefits of Proposed Work 
Addressing the research needs described above will meet a critical need for the Department of 
Defense (DoD) to better understand the environmental impact of AFFF-impacted sites. This 
improved understanding will directly impact the DoD’s ability to manage these sites more cost 
effectively while being protective of human health and the environment. 
 
3. Background 
AFFF formulations have been used by the DoD since the 1970s to suppress fires, and there are 
hundreds of sites with associated PFAS contamination. The DoD used AFFF mixtures containing 
significant quantities of perfluorooctane sulfonate (PFOS) and related perfluoroalkyl sulfonates 
such as PFHxS until 2002, when production stopped, although the DoD continued to use PFOS-
containing AFFF stocks for some time after. Although the DoD’s legacy use of AFFF included 
various fluorotelomer-based formulations, the vast majority of DoD’s environmental liability 
likely results from the use of PFOS-based AFFF. Additional research on PFASs is timely given 
the USEPA’s recent drinking water health advisories for two common PFASs, perfluorooctanoic 
acid (PFOA) and PFOS, as well as the numerous states that are beginning to promulgate drinking 
water standards. SERDP has been funding research on AFFF contamination for several years to 
improve PFAS analysis, to develop tools for assessing the fate of PFASs in the subsurface, and to 
evaluate the potential for in situ remediation.  
 
Ecological risk characterization for PFASs was recently identified as a clear and immediate 
information gap by the Tri-Services Environmental Risk Assessment Working Group 
(TSERAWG) and the EPA, as well as by the participants in the SERDP & ESTCP workshop. 
PFASs are persistent in aquatic and terrestrial environments, and are known to accumulate in fish 
and wildlife. Management of PFAS-contaminated sites requires ecological risk evaluations for 
listed and non-listed wildlife species. However, the basic PFAS ecotoxicological data necessary 
to derive soil or sediment-based clean-up levels (CULs) for AFFF sites are lacking. While single-
compound CULs can be derived using standard soil or sediment toxicity tests, CULs for protecting 
higher trophic level organisms (e.g., threatened and endangered species) – or human health based 
on fish consumption – require a more complete understanding of fate and transport, as well as 
uptake, bioaccumulation, biomagnification, and trophic transfer kinetics. 
 
Ecological risk assessments at AFFF sites are complicated by the fact that the PFASs occur in 
complex mixtures, with over 200 different fluorinated organic chemicals having been identified in 
AFFF-impacted waters and soils so far. Biota are exposed to a mixture of PFASs, but what remains 
a critical research need is the bioaccumulation, food-web biomagnification, and the relative 
potency of both individual PFASs and the mix of constituents present at AFFF sites. Determining 
these relationships for a range of PFASs in addition to PFOS and PFOA will allow more reliable 
risk assessments at AFFF sites. 
 
Toxicity and kinetics of PFASs are, at least in part, driven by their physical and chemical 
properties. For instance, in mammals, shorter-carbon chain PFASs (such as PFHxA and PFBA) 
are less overtly toxic than longer-carbon chains (PFOS and PFOA). Differences in chain length 

https://www.serdp-estcp.org/Featured-Initiatives/Per-and-Polyfluoroalkyl-Substances-PFASs/2017-Workshop-Report-on-Per-and-Polyfluoroalkyl-Substances


  

also drive bioaccumulation rates since in general, as the rate of elimination decreases with 
increasing chain length. However, the uptake and elimination kinetics, absorption/binding 
efficiency, in vivo precursor transformation rates, and competitive bioaccumulation effects from 
PFAS mixtures remains relatively uncertain. 
 
For aquatic environments, only PFOS has been found to significantly biomagnify up the food 
chain. The degree to which other compounds (e.g., PFHxS) bioaccumulate and biomagnify 
remains unknown. That PFASs are bioaccumulative in water is well-established, as all published 
Bioaccumulation Factors (BAFs) are > 1. However, to date the only BAFs in the scientific 
literature are for individual PFASs to soil/sediment invertebrates and to fish. Additional work 
establishing bioaccumulation (uptake) to organisms at the base of the food chain is needed for soil 
invertebrates, sediment infauna, and phytoplankton/zooplankton. 
 
Workshop participants identified a number of research needs associated with bioavailability, 
bioaccumulation and biomagnification of PFASs. It is essential that proposers view the Workshop 
Report to obtain additional detail concerning these discussions. 
 
4. Cost and Duration of Proposed Work 
The cost and time to meet the requirements of this SON are at the discretion of the proposer. Two 
options are available: 
  
Standard Proposals: These proposals describe a complete research effort. The proposer should 
incorporate the appropriate time, schedule, and cost requirements to accomplish the scope of work 
proposed. SERDP projects normally run from two to five years in length and vary considerably in 
cost consistent with the scope of the effort. It is expected that most proposals will fall into this 
category.  
 
Limited Scope Proposals: Proposers with innovative approaches to the SON that entail high 
technical risk or have minimal supporting data may submit a Limited Scope Proposal for funding 
up to $200,000 and approximately one year in duration. Such proposals may be eligible for follow-
on funding if they result in a successful initial project. The objective of these proposals should be 
to acquire the data necessary to demonstrate proof-of-concept or reduction of risk that will lead to 
development of a future Standard Proposal. Proposers should submit Limited Scope Proposals in 
accordance with the SERDP Core Solicitation instructions and deadlines. 
 
5. Point of Contact  
Herb Nelson, Ph.D.  
Director 
Strategic Environmental Research and Development Program (SERDP)  
4800 Mark Center Drive, Suite 17D03  
Alexandria, VA 22350-3605  
Phone: 571-372-6400  
E-Mail: herbert.h.nelson10.civ@mail.mil 
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