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A GROWING ENVIRONMENTAL CONCERN
Some per- and polyfluoroalkyl substances (PFAS) are
considered to be contaminants of emerging concern. Two of the
most widely recognized PFAS compounds, perfluorooctane
sulfonic acid (PFOS) and perfluorooctanoic acid (PFOA), have
been used in a variety of applications – including coatings, fire
suppressants, surfactants and waxes, among others – since the
late 1940s. Their historical uses in many industrial and
commercial applications and consumer products, coupled with
their high persistence and widespread detection in the
environment, have resulted in intensified public and regulatory
concern.

OUR EXPERTISE
For more than two decades, Ramboll has developed
PFAS management solutions for our clients. We
understand the complex environmental, chemical and
toxicological characteristics of PFAS and the challenges
that they present. We combine our global network of
experts with local knowledge to help clients navigate the
rapidly evolving regulatory environment surrounding
PFAS management.
We are currently supporting broad-based research into a
range of innovative and destructive technologies for
PFAS in soil and groundwater. Our deep understanding of
PFAS remediation technologies allows us to assist our
clients with selecting the most effective technology for
the specific site conditions.

ABOUT RAMBOLL
Ramboll is a leading engineering,
architecture and consultancy
company employing more than
16,000 experts in 300 offices in
35 countries. We constantly strive
to achieve inspiring and exacting
solutions that make a genuine
difference to our clients, end-users
and society at large.

Learn more about our research into destructive PFAS technologies

A HOLISTIC APPROACH
Ramboll's multidisciplinary and global expertise uniquely qualifies us to
provide a broad range of services to successfully address the complexities
associated with PFAS management.
Click on each of the services below for more information.

SITE INVESTIGATION
& REMEDIATION
Ramboll has extensive experience with site investigations,
feasibility studies, risk assessments, remedy selection,
remedial design and remedial action implementation at
PFAS sites around the world. We focus on collecting
representative and defensible data to support clients
through the complexities of remedial decision making,
providing innovative, risk-based strategies tailored to our
client's site-specific needs. Our experts are also leaders in
developing and contributing to various PFAS guidance
documents.
Select project experience

FORENSIC ANALYSIS
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Identifying potential sources and their contributions to
PFAS impacts is a key element in liability assessments,
allocation and apportionment of costs and damages, and
development of conceptual site models. However,
identification can be particularly challenging given the
ubiquitous use of PFAS and its complex fate and
transport characteristics. Thus, when assessing a site, our
experts evaluate historical, operational, physical and
chemical evidence. We use a variety of assessment tools,
including reconstruction of operational histories, chemical
fingerprinting, chemical fate and transport evaluation and
modeling, and conduct hydrogeological assessments. In
particular, we apply state-of-the-science chemical
fingerprinting techniques that include advanced
multivariate statistical analyses allowing us to distinguish
impacts from multiple sources.
Select project experience

HEALTH SCIENCES
Environmental impacts of PFAS and their potential
implications are complicated, particularly from the
perspective of the surrounding community. Our health
scientists are recognized experts in their fields and have
more than two decades of experience in researching the
toxicological, epidemiological and pharmacokinetic
effects of PFAS. We take a holistic, risk-based approach –
built through our work at thousands of industrial,
commercial and hazardous waste sites around the world
– to evaluating environmental and human health risks
associated with exposures to PFAS. Our expertise has
earned us a reputation as a trusted advisor and
significant credibility with regulators.
Select project experience

DUE DILIGENCE & COMPLIANCE
Performing environmental due diligence for transactions
in the rapidly changing PFAS regulatory environment is
often challenging. Current ASTM Phase I environmental
site assessment standards do not account for PFAS, and
many regions have no regulations specific to the
contaminant. This lack of consistent regulation creates a
complex situation in business transactions. Our experts
take a proactive and practical approach to managing
risks in business and/or property transactions and
navigating the issues associated with the presence
of PFAS.
Select project experience

AIR QUALITY
We identify, quantify and mitigate PFAS air emissions and
their environmental impacts through emissions testing,
dispersion modeling, and air emissions control
engineering and construction. Our experts assist both
PFAS manufacturers and secondary users of PFAS
compounds to reduce emissions through a variety of
services, including source investigation and
quantification, compliance demonstrations, and fate and
transport evaluations.
Select project experience

EXPERT SERVICES
Our experts are well versed in the nuanced procedures
that constitute court proceedings and have worked on
many seminal environmental, toxic tort and product
liability cases. For PFAS in particular, we recognise the
importance of well-reasoned expert opinions based on
defensible science, rigorous analysis and an intimate
understanding of environmental practice, policy and
regulation.
Select project experience

WASTEWATER TREATMENT
Ramboll takes a holistic approach to understanding and
reducing PFAS discharges, working across the project
lifecycle – from planning, permitting and treatability
evaluations to engineering and treatment plant
construction through operations and maintenance.
We assist with identifying appropriate and cost-effective
technologies based on site-specific conditions and unique
regulatory requirements for industrial wastewater, landfill
leachate and biosolids management.
Select project experience

DRINKING WATER TREATMENT
Ensuring the quality and safety of drinking water requires
a constant focus on the water supply and water
treatment processes. We work with clients on new and
existing facilities, providing consulting, design and
construction services for groundwater and surface water
supplies, including water quality sampling, treatment, and
operations support. Ramboll uses conventional and
innovative technologies that remove turbidity and natural
inorganic and organic constituents, including emerging
contaminants such as PFAS and 1,4 dioxane.
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Select project experience

TREATMENT TECHNOLOGY
RESEARCH & DEVELOPMENT
Our research into PFAS treatment technologies provides
a strong basis for the evaluation of available technologies
and the cost of implementation. We leverage our
expertise to help clients select the appropriate
technologies for their site-specific conditions.
Ramboll has developed a field-scale pilot application
based on proprietary chemistry that is proven to
mineralize PFAS in solution. This water treatment system
is based on unique chemistry coupled with ultraviolet
light to stimulate a reductive defluorination reaction that
systematically disassembles PFAS molecules to water,
fluoride and simple carbon compounds.
We are also currently participating as a Partner
Organisation in an Australian Research Council Special
Research Initiative for PFAS Remediation, in collaboration
with the University of Newcastle, Australia. Our experts
are undertaking research on the combination of
electrochemistry and sonochemistry to destroy and
detoxify PFAS.
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SELECT PROJECT EXPERIENCE:
SITE SOLUTIONS
Specialty coatings facility
Ramboll conducted a source area investigation at a
facility that applied polytetrafluoroethylene (PTFE)
coatings to medical devices where nearby public and
private drinking water wells were found to be impacted
with PFAS. We developed a comprehensive multi-media
PFAS sampling programme that included soil,
overburden and bedrock groundwater, drinking water,
stormwater, air emissions, surface water, sediment, roof
materials, residue inside of stacks and on the roof, and
coating products used by the facility. The results assisted
in the development of a comprehensive conceptual site
model, indicating multiple sources were responsible for
observed impacts. Furthermore, legacy residues from
chemicals used at the facility (prior to completion of the
PFOA stewardship programme in the US) were identified
as the primary source of PFAS to the environment.
Onsite plating sludge landfill
We investigated an onsite landfill that contained
stabilised hazardous waste sludges from former plating
operations. Ramboll facilitated the client's relationship
with the regulatory agency, resulting in fast-track review
and approval of a phased approach to data-driven
investigation. Scope included sampling of stormwater,
leachate, leak detection water, effluent, groundwater and
residential drinking water. Landfill leachate was found to
contain high concentrations of PFAS, including PFOS and
PFOA. Following a pilot study, Ramboll designed and
constructed a GAC pretreatment system for the landfill
leachate, costing about one-third of previous consultant’s
recommended system.

Fire-fighting training area
We investigated a fire-fighting training area known to be
impacted from former aqueous film-forming foams
(AFFF) usage. Ramboll reviewed historical site data;
conducted soil/groundwater sampling for PFAS,
including total oxidisable precursor (TOP) assay;
developed a PFAS-specific conceptual site model;
conducted offsite groundwater plume delineation;
assessed potential offsite human health risks; and led
community consultation and engagement. Project
challenges included consideration of various remediation
goals, including continued commercial/industrial land
use, restricted use (i.e., restriction of groundwater use),
and development of the site for a residential land use.

SELECT PROJECT EXPERIENCE:
FORENSIC ANALYSIS
Multi-media dataset from PTFE coating facility
Ramboll conducted a multivariate statistical analysis to
evaluate PFAS sources in drinking water. The
comprehensive dataset evaluated included data for
various media, including drinking water (public and
private wells), surface water, soil and groundwater for
potential on- and offsite sources. The PFAS profiles from
the facility differed from the surrounding area, indicating
additional sources.
Warehouse fire near surface water
Ramboll conducted a forensic evaluation of data from a
small creek to assess the nature and extent of impacts
from a nearby warehouse fire. We were able to define a
limited area of impact, reducing the area proposed for
remediation of PFAS and other potentially fire-related
substances in creek sediments and bank soils.
Multiple sources in urban setting
Ramboll used multivariate statistical analysis of PFAS in
an urban setting thought to be impacted by multiple
potential sources. Our forensic evaluation confirmed the
existence of multiple sources; findings were also used to
constrain the limits of future investigations, both on- and
offsite. Our evaluation also demonstrated impacts found
at a municipal water supply well one mile from the site
were not associated with former or current site
operations.

Landfill with historical disposal of PTFE coatings
We used multivariate statistical analysis of data from a
landfill site where historical disposal of PTFE coating was
hypothesised as the source of PFAS-impacted
groundwater affecting residential wells up to two miles
downgradient. Our analysis determined a significant
portion of the groundwater impacts were attributable to
AFFF. This analysis helped to identify other potentially
responsible parties thereby reducing our client's liability.

SELECT PROJECT EXPERIENCE:
HEALTH SCIENCES
PFOA exposures from consumer products
Ramboll assessed potential human health risks associated
with exposures to PFOA measured in a range of
consumer articles manufactured or treated with
fluorinated materials, including carpeting, clothing,
upholstery, non-stick cookware, high-performance hose
and tubing, cable and wire insulating layers, and various
liquid consumer products. We estimated potential
exposures associated with numerous pathways. Risks
were characterized through the development of a
pharmacokinetic model to relate PFOA exposures to
corresponding concentrations in blood, and a comparison
of estimated levels of exposure to published criteria and
toxicity benchmarks derived by Ramboll. We concluded
that the articles tested would generally contribute only a
small fraction of the PFOA concentrations that have been
detected in human blood. Our work was reviewed by a
panel of independent experts in the area of exposure and
risk assessment and summarized in an article published in
Environmental Science & Technology.
PFAS toxicity criteria development
We were retained to develop toxicity values for several
PFAS compounds for which such criteria have not been
issued by state or federal agencies. Our derivation of the
toxicity values, which will be used in a human health risk
assessment required by the relevant environmental
agencies to support facility permit applications, is based
on standard USEPA approaches and data available in the
scientific literature, as well as information provided by
the client.

Environmental PFOA and historical manufacturing
Ramboll conducted a comprehensive evaluation of
releases of perfluorinated compounds (PFCs), including
PFOA, from the manufacturing, processing, use and
disposal of fluorotelomers to assess the extent to which
specific sources contributed to exposures. We estimated
concentrations of PFCs in various environmental media,
including air, soil, surface water, groundwater, produce,
livestock, and fish, and associated exposures for
populations living both near potential sources and at
distant locations. Exposures of human populations and
ecological receptors were quantified using a global
exposure model that included the atmospheric and
oceanic transport of PFCs from North American sources
to the Canadian Arctic. Our work was reviewed by a
panel of independent experts in the area of exposure and
risk assessment and summarized in two separate articles
published in Environmental Science & Technology.

SELECT PROJECT EXPERIENCE:
DUE DILIGENCE & COMPLIANCE
Due diligence for a materials coating company
Ramboll assisted a private equity firm by assessing the
potential for PFAS to have been historically released into
the environment via spray booth/oven emissions and
stormwater roof runoff at a materials coating company.
Our Phase II environmental site assessment resulted in
the confirmation of PFOA present in both soil and
groundwater at concentrations above state screening
levels considered protective of drinking water. However,
as Ramboll confirmed that the facility is not located near
a private/public water supply or any other sensitive
receptor, the private equity firm determined that the
financial risk associated with the acquisition was
acceptable. As a result of our work, the parties were able
to agree on an equitable risk strategy and the transaction
was successfully completed.
Pre-sale M&A due diligence for parts manufacturer
Ramboll assisted a private equity firm by evaluating the
potential for PFAS releases to have occurred at an
automotive parts manufacturing company that
currently/historically performed metal plating operations
at multiple facility locations. We evaluated historical
onsite data for several of the facilities, identifying
significant concentrations of PFAS in wastewater and
roof stormwater runoff. Our experts determined that
several of the facilities were located nearby to
private/public water supplies which was determined by
the private equity firm to be an open potential liability.
We also estimated that the potential costs for
investigation and remediation of PFAS could easily
exceed several million dollars. Based on our findings the
private equity firm ultimately decided the potential risks
outweighed the benefits and chose not to proceed with
the acquisition.

SELECT PROJECT EXPERIENCE:
AIR QUALITY
Air emission measurements and assessment of
local impacts
Ramboll performed air emissions testing to evaluate
whether air emissions from the facility’s operations could
be contributing to impacts observed in the local
environment. We also conducted air dispersion and
deposition modeling to predict where PFAS particulate
matter would deposit over time. A material balance of
PFAS from raw materials used by the facility was
combined with these results to successfully convince the
regulatory agency that current facility emissions are not
adversely impacting the environment.
Semiconductor manufacturer regulatory support
We provided technical and regulatory consulting services
to support a demonstration to EU regulators of the
essential use of a specific PFAS ahead of a proposed
regulatory restriction. We conducted environmental
testing, a degradation study and an alternatives
assessment. Following a thorough review of air and water
pollution control equipment and environmental sampling
around the entire manufacturing process, we developed a
comprehensive material balance for the PFAS compound,
including releases to air, water, and waste.
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Emission source testing services
Our experts provided emission source testing services to
three primary chemical manufacturers of various PFAS
compounds for both internal engineering and regulatory
compliance purposes.

SELECT PROJECT EXPERIENCE:
EXPERT SERVICES
Litigation support and expert testimony for cost
recovery
Ramboll provided litigation support and expert testimony
on behalf of an industrial client seeking cost recovery for
response actions completed by the client, following the
identification of PFAS in the environment and private
water supply wells. We rendered expert opinions and
provided deposition testimony regarding the
reasonableness and appropriateness of completed
response actions, and whether the response actions were
investigative or remedial in nature.
Cost allocation support
On behalf of a recent purchaser of a PTFE coating facility,
Ramboll assisted legal counsel by evaluating multiple
lines of evidence, including sampling of roof residues and
current coating materials, review of historical safety data
sheets (SDS), multivariate statistical analyses and use of
marker compounds. Ultimately, the adverse party
reversed their original position of “no fault” and agreed to
a settlement of several million dollars in favor of our
client.
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Evaluation of potential exposures to PFAS in
groundwater and air
Ramboll was retained to evaluate potential exposures of
numerous plaintiffs in Ohio who claimed that they had
been exposed to PFAS in air and groundwater over
periods as long as 30 years, pursuant to a class action
settlement agreement. We have prepared separate
expert reports for over 25 individual plaintiffs and
presented expert testimony at deposition on potential
levels of PFAS exposure, historical PFAS measurements
in human blood, and PFAS fate and transport in the
environment.

SELECT PROJECT EXPERIENCE:
WASTEWATER TREATMENT
Landfill leachate assessment and advocacy
A landfill owner/operator was under state and local
requirements to develop a source identification and
elimination plan for potential sources of PFAS in leachate.
Ramboll performed bench- and pilot-scale leachate
treatability testing to evaluate treatment alternatives,
including a novel solution to perform centralised
treatment at the public wastewater treatment plant
(WWTP). The WWTP expressed interest in this
collaborative approach to incorporate PFAS treatment or
polishing at one or more points within the treatment
process. We completed data collection around the
WWTP and will conduct centralized WWTP-based
treatability and pilot-scale testing in subsequent phases.
Costs and benefits associated with the pretreatment and
centralised treatment approaches will be compared,
recognising other potential sources of PFAS within the
WWTP’s service area.
AFFF contamination at food and beverage facility
We supported a food and beverage client to determine
the impact of an accidental AFFF release to the local
WWTP. Ramboll assessed the timeframe for impacts from
the release to no longer be present in the WWTP sludge
based on our wastewater treatment and system modeling
experience. Our modeling and environmental sampling
work also resulted in confirming the presence of PFAS at
the WWTP that could not be associated with the
industrial facility, which helped to limit further
responsibility for biosolids disposal and associated
liabilities.

SELECT PROJECT EXPERIENCE:
DRINKING WATER TREATMENT
5 MGD drinking water treatment facility
Ramboll designed and constructed a 5 MGD drinking
water treatment facility under a unique fast-track
approach with execution through startup in just 10
months. The project was constructed without cost
over‐runs through a highly collaborative effort involving
the municipality, contractors and Ramboll. We also
assisted the city in successfully securing full cost
recovery from the federal government. Since the PFAS
treatment facility began operating in December 2017, we
continue to provide the municipality with technical
support, including additional rapid small-scale column
treatability testing (RSSCT) testing for alternate GAC
products, changeouts of the GAC media and regular
monitoring of PFAS levels at multiple stages in the
treatment process.
200 GPM drinking water treatment facility
We designed a drinking water treatment facility for a
Department of Defense installation with PFAS
contaminated water supply. The project required a
unique design to accommodate a historically significant
building. Three smaller GAC contactors in series were
required to fit in the building, while providing adequate
contact time for contaminant removal. The system
includes ion exchange for softening and piping
configured to avoid release of PFAS with wastewaters
from GAC and ion exchange units.

GLOBAL PFAS EXPERIENCE
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