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Emerging Contaminants in
Drinking Water
By
Nicholas Valkenburg, PG
September 18, 2019

Perfluorinated Compounds (PFCs)
• PFAS—Per- and poly fluoroalkyl substances
• PFOA—Perfluorooctanoic acid (also known as C8)
➢ NYSDOH MCL—50,000 ng/L
➢ USEPA Health Advisory Level—70 ng/L (lifetime exposure)
➢ Phased out of production 2000-2015

• PFOS--Perfluorooctanesulfonic acid

➢ NYSDOH MCL—50,000 ng/L
➢ USEPA Health Advisory Level—70 ng/L (lifetime exposure)

• NY State Drinking Water Council has recommended an
MCL of 10 ng/L
•
•
•
•

ppt--parts per trillion or ng/L
ng/L--nanograms per liter
HAL—health advisory level
MCL—maximum contaminant level in drinking water
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Sources of PFAS
Examples of Common Uses:
• Consumer Products
➢ Oil and water resistant finishes on paper, textiles, carpeting,
cookware—Teflon and Scotchguard

•
•
•
•
•

AFFF--Aqueous film forming foams (firefighting)
Electroplating mist suppressants
Semiconductor manufacturing
Aerospace and electronics applications
Materials commonly used in labs and
environmental sampling
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Magnitude of PFAS Problem

May 2016 U.S. EPA Set
Lifetime Exposure Health
Advisories in Drinking Water
for PFOS & PFOA – 70 ppt
combined

© Arcadis 2016

• One or more
PFAS detected in
2% of public water
supplies
• 60 water utilities
(green dots)
exceed Lifetime
Exposure Health
Advisories in
Drinking Water
• Likely liver toxin
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Characteristics of PFAS

• Persistent in the environment
• Bioaccumulative

• Toxic to humans and animals
•

Can be removed from water with granular
activated carbon
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Potential Health Effects of PFAS
•
•
•
•

Most people have PFOA and PFOS in their bodies
due to exposure from consumer products
Some studies show increased risk of cancer from
long exposure to high concentrations
Prolonged exposure over HALs may increase risk
of developmental problems, and liver and
thyroid problems, among other issues
Research on health effects is not conclusive; this
is one reason USEPA has not yet developed MCLs
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1-4 Dioxane
• Known human carcinogen
➢USEPA 1 in a million cancer risk value is 0.35 ug/L
➢USEPA 1 in 100,000 cancer risk value is 3.5 ug/L

• No federal drinking water standard
➢USEPA intends to regulate compound
➢Some states have drinking water standards. Examples:
• CA: notification level in drinking water of 3 ug/L
• MA: Reporting limit for public water supplies of 3 ug/L

• NY State Drinking Water Council has recommended
an MCL of 1 ug/L
➢Currently NY State uses an MCL of 50 ug/L in drinking
water

• Note: 1 ug/L is virtually equivalent to 1 ppb
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1,4-Dioxane, continued
•Contained in many common products
➢Stabilizer in 1,1,1-trichloroethane degreasing
products
➢Hair relaxers, dyes and bleaches
➢Soaps, detergents
➢Petroleum-based cosmetics
➢Paint strippers

•Soluble in water
•Very slow to degrade in groundwater
•Mobile in groundwater and can travel
long distances
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Perchlorate
•Sources
➢Military operations
➢Nitrate (Chile) and potash (Canada and US)
fertilizers

•Uses
➢Oxidizer in explosives (rocket fuel, munitions,
fireworks)
➢Nuclear industry (perchloric acid)
➢Paints, lubricating oil, dyes, tanning

•Fate and Transport in Water
➢Highly Soluble
➢Stable and persistent in the environment
➢Mobile in groundwater
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Perchlorate
•Drinking Water
➢Several states have action level of 18 ug/L
➢USEPA Proposed MCL is 56 ug/L (June 2019)
➢USEPA also seeking comments on other
standards
• Perchlorate is apparently not a large concern in
drinking water supplies
• 18 ug/L as MCL
• 90 ug/L as MCL
• Withdrawal of intent to regulate

•Can affect thyroid function by replacing iodine
• Note: 1 ug/L is virtually equivalent to 1 ppb
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Additional Emerging Chemicals
•Glyphosate
➢Active ingredient in Roundup
➢First registered in 1974
➢Designed to decompose in the environment within days
➢Binds to soil and can persist up to 6 months
➢Low mobility in groundwater
➢Listed as probable carcinogen by European Union
➢Main exposure route appears to be through handling of
Roundup or generic equivalent
➢Some evidence that it can be taken up in vegetables

•Human and veterinary drugs
➢Synthetic hormones (eg testosterone, estriol, estrone, equilin)
➢Breakdown products of antibiotics
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Additional Emerging Chemicals cont’d
• Dietary supplements
• Endocrine Disruptors
➢PCBs
➢Plasticizers
➢Pharmaceuticals
➢Some pesticides

• GenX Compounds

➢2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoate (FRD902)
➢Meant to replace PFOA as a better alternative but appear to
have some of the same issues
➢Fire fighting foams
➢Packaging
➢Coatings
➢Cleaning products

• Personal Care Products
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Additional Emerging Chemicals cont’d
•Many of these compounds are large
organic chemicals with low solubility
and low mobility in the environment
•However, their chemistry and behavior
in the environment are not well
understood
•These chemicals are the subject of
much ongoing research
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Treatment Technologies for
Emerging Contaminants
By
Michael Hauptmann P.E.
September 18, 2019

Chemistry is the key to treatment
• Low or high solubility in water
• Low or high Henry’s Law Constant
• Large or small molecule
• Hydrophobic or hydrophilic (or both)
• Ionic or organic compound
• Weak or strong chemical bonds
• Large or small atoms (e.g., hydrogen or chlorine)
These and other considerations like regulatory requirements will
drive the efficiency, energy requirements, equipment
complexity, waste management needs and ultimate COST of
treatment technologies.
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Perfluorinated Compounds (PFCs)
Most common treatment technologies are ineffective
• A strong fluorine-carbon bond and low vapor pressure can
make PFOA and PFOS resistant to many municipal and home
water treatment technologies, including direct oxidation,
biodegradation, air stripping, vapor extraction and direct
photolysis (ultraviolet light) [Water World, 3/1/16]
Treatment Options
• Granular Activate Carbon (GAC) - common, well accepted
• Membrane Filtration - expensive and complex
• Anion Exchange - leads to waste product management of
resins
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Activated Carbon Treatment and Ion Exchange
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1-4 Dioxane
Most common treatment technologies are ineffective

• A low vapor pressure and high water solubility can make 14 Dioxane resistant to many municipal and home water
treatment technologies, including traditional
biodegradation (activated sludge), air stripping, and vapor
extraction.

Treatment Options

• Chemical oxidation and direct photolysis (ultraviolet light)
or ozone – relatively common, well accepted, high energy
input, high maintenance cost

• Advanced biodegradation – requires selected bacteria and
co-metabolite

• Trickling filters – low throughput and susceptible to
chlorinated contaminants
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UV-Oxidation System

24

Perchlorate
Most common treatment technologies are ineffective

• A low vapor pressure and high water solubility can make
Perchlorate resistant to many municipal and home water
treatment technologies, including traditional
biodegradation (activated sludge), air stripping, and vapor
extraction.

Treatment Options

• Ion Exchange – most common to achieve HAL
• Bioreactor– requires anaerobic bacteria and co-metabolite
• Liquid Phase Carbon Adsorption (GAC) – Medium efficiency,
suspended solids can lead to fouling

• Permeable Reactive Barrier – similar to bioreactor installed
in path of groundwater flow

• Membrane Technologies (Electrodialysis and Reverse
Osmosis) – high energy input required
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Glyphosate
Wellhead treatment technology is highly effective due to:
high affinity for adsorption to organic compounds.
Groundwater treatment not typically advised due to low
mobility
Treatment technologies
• GAC at wellhead
• Typical municipal chemical/oxidative disinfections
(chlorination)
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Other – Pharmaceuticals, antibiotics,
endocrine disruptors (BPA), plasticizers
(phthalates)
Many of these compounds are large organic chemicals with low solubility
and low mobility in the environment. However some are small
compounds that may be highly soluble, and/or have a high Henry’s Law
constant.
Possible treatment options
• GAC at wellhead
• Chemical oxidation including conventional chlorination
• Air stripping, vapor extraction- in situ or wellhead
• Biodegradation – traditional or enhanced
• Membrane technologies, reverse osmosis
In situ groundwater treatment may have low efficiency due to slow movement and low
concentrations but for smaller compounds the in situ methods may apply.
Each chemical/situation will require unique evaluation.
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Future Trends in
Drinking Water Supplies
By
Nicholas Valkenburg, PG
September 18, 2019

Unregulated Contaminant
Monitoring Rule (UCMR)

•The 1996 Safe Drinking Water Act amendments
require that once every five years EPA issue a new
list of no more than 30 contaminants to be
monitored by public water systems.
•The fourth UCMR Rule was published in 2018
•The fifth UMCR Rule is due in 2023
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Future Trends cont’d
•UCMR Rule likely to identify new
contaminants
➢2018 rule monitors 10 cyantoxins, 2 metals, 8 pesticides,
3 semivolatile compounds, 3 brominated haloacetic
acids, 3 alcohols
➢2023 Rule will likely include pharmaceuticals and their
breakdown products

• Analytical Methods will Continue to Improve

➢Lower concentrations will be detectable
➢Research on health and environmental impacts will
follow
➢MCL’s are likely to decrease for some compounds
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Future Trends cont’d
•After Flint, MI problem, water customers will
insist on NO detectable contaminants
➢Political problems if water is out of compliance
with MCLs

•New treatment technologies for additional
compounds will be needed
•Water treatment costs likely to rise

➢Example is Long Island where treatment for 1,4dioxane is expected to cost $840 MM in capital
expenditures

•Large investments in infrastructure needed
to improve water quality
➢Lead pipe problem occurs in many locations
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Future Trends cont’d
•Future environmental regulations to prevent
contaminants from entering source areas
➢Watershed protection
➢Example is New York City
➢Yes, aquifers have watersheds

• Cleanups of existing problems are necessary
➢Surface water sources can be cleaned up quickly
➢50% of water supplies are groundwater
➢Groundwater cleanups will take decades
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Aquifers are Like Sponges
Surface Water Impacts from Groundwater Discharge

19 Beaches in Nassau County are Repeatedly Closed After Rains Due to High Bacteria Counts
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PFAS and Beyond:
A Legal Perspective
Nicholas C. Rigano
nrigano@riganollc.com
Rigano LLC
538 Broad Hollow Road, Suite 301
Melville, New York 11747
631-756-5900
www.riganollc.com
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Contaminants At Issue
 PFOA/PFOS
 Gen-X
 1,4-dioxane
 Perchlorate

 Glyphosate
 Pharmaceuticals

Liability Exposure
• Because these contaminants were not contaminants of
concern until very
recently, they were generally not
investigated with proper detection limits and protocols, if at
all.
• Further, existing treatment is ineffective at treating many of
them
• This renders manufacturers, existing property owners, and prior
dischargers potentially on the hook for significant new liability.
36

CERCLA
Comprehensive Environmental Response, Compensation,
and Liability Act of 1980, as amended (“CERCLA”).
CERCLA is a federal statute.

• Scope of Liability
(1)Hazardous substances were disposed at a facility
(2) There has been a release or threatened release
(3) Response costs have been incurred
374

(4)The defendant is included within one of four
classes of responsible parties (commonly referred
to as “PRPs”).

• A PRP is responsible for: (a) the response costs
incurred by the government or private parties,
and (b) any resulting natural resource
damages.
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CERCLA Hazardous Substances


The term “hazardous substances” is very broad, but it
excludes petroleum.



Currently PFOS/PFOA, Gen-X, Glyphosate, and
Perchlorate are not listed as hazardous substances.



EPA has announced an action plan that will list
PFOS/PFOA as hazardous substances by year-end


Some states, including New York, have listed
PFOS/PFOA as hazardous substances under state
law.

CERCLA PRPs
The following Parties are PRPs:
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•

The current owner or operator of the facility;

•

The party that owned or operated the facility at the
time of disposal of the hazardous substances;

•

The party that arranged for disposal, treatment or
transportation of the hazardous substances;

•

Any person who accepted hazardous substances
for transport, disposal or treatment.

407

CERCLA Defenses
 Bona fide prospective purchaser - a prospective
purchaser may buy the property knowing and having
reason to know of contamination on the property and still
be afforded CERCLA protection.
 Innocent landowner
 Contiguous property owner
 Divisibility
 Pesticide application (Glyphosate)
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Contribution Protection
 CERCLA section 113(f)(2) provides contribution protection for
any party that enters into a consent order with a federal or
state government regarding “matters addressed.”
 Courts have held that this contribution protection may bar
state law contribution claims, including those based in tort
or contract.
 “Matters addressed” are case specific. Courts have looked
to the site, particular substance at issue, geographic scope
of the consent order, timeframe of the release, etc.
 This means the parties cannot be sued by any party under
CERCLA, and likely under state law, for contribution.
 Query whether this applies to non-hazardous substances such
as PFOS/PFOA, Gen-x, Perchlorate, etc., particularly where a
party enters into a consent order with a state environmental
agency.
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Tort Liability
 Negligence
 Nuisance
 Trespass
 Strict liability
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Existing Litigation
 PFOA/PFOS
 Multi-District Litigation for fire fighting foam against foam
manufacturers
 Various other cases throughout the country against 3M,
and DuPont, among others that produced the
chemicals.

 Chemicals have been linked to a variety of diseases
including testicular cancer, kidney cancer, ulcerative
colitis, hypertension, as well as reproductive issues.
 In around 2000, these chemicals were detected in 99% of
the population’s blood.

 Gen-X
 PFOA substitute
 Nationwide class action for health study
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Existing Litigation Cont.
 1,4-dioxane
 EPA designated likely human carcinogen

 Dozens of water districts, mainly on Long Island have sued
manufactures of 1,4- dioxane for contamination

 Glyphosate
 Roundup chemical
 Jury verdicts exceeding $2 billion have been issued
for personal injury defendants claiming Roundup
caused non-hodgkins lymphoma
 Most of these verdicts have been significantly reduced, but
Bayer is still on the hook for hundreds of millions and has
reported that over 10,000 cases remain.

45

Practical Considerations
Contractual Discharge of Liability
 Five elements to proper contractual discharge
 “As Is” Sale. This alone likely is not enough.
 Assumption of liability
 Release
 Indemnification
 Survival Clause


Environmental Insurance

 Consent Order with government to obtain contribution
protection
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Due Diligence
 More important than ever. New contaminants may escape Phase I
review due to their ubiquity in everyday consumer/commercial
products and overlooked sources of contamination.
 Of course, all properties which had a historic industrial use, gas station
or dry cleaner are suspect.
 But now, so are farms, waste to energy facilities, airports, fire training
facilities, etc.
 As many of these chemicals, including 1,4-dioxane, PFOS/PFOA, were
used in connection with other chemicals, previously closed superfund
sites may be re- opened.
 When sampling, environmental consultants must be directed to use
proper detection limits and sampling protocol.
 For example, PFAS is in PVC piping. To the extent a PVC pipe is used for
sampling, results may not be accurate.

Biography
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Nick represents clients in litigation and transactional real property matters involving environmental
issues. His practice primarily concentrates on subsurface contamination and solid waste. He is the
Chair of the Environmental Law Committee for the Nassau County Bar Association and is the cofounder of the Environmental Professionals Association, a 100+ member networking group for
professionals in the environmental field.


Notable environmental experience includes:


Represent municipality in multi-million dollar litigation seeking recovery of costs associated with PFAS
contamination



Represent water districts as creditors in Chapter 7 bankruptcy resulting in a multi-million dollar recovery
from the sale of a superfund site



Represent buyer and seller (with a conflict waiver) of a superfund site resulting in administrative
releases of both parties



Represent plaintiff in multi-million dollar CERCLA cost recovery litigation against dozens of potentially
responsible parties



Represent defendants in multi-million dollar litigation brought by water district for treatment
costs associated with 1,4-dioxane contamination



Represent municipality as defendant in a suit brought by a property owner for recovery of costs
associated with alleged release of contaminants at municipality’s former property



Obtained eight figure federal tax deduction resulting from a conservation easement on behalf of a
developer client



Represent well-known developers in pre-closing environmental due diligence and contract/lease
negotiations



Nick has authored numerous articles published in periodicals such as the Bloomberg Law Reporter,
Wall Street Journal Pro, the American Bankruptcy Institute Law Review, the New York Real Estate
Journal, the Nassau Lawyer and the New York Environmental Lawyer. He has lectured extensively
on various environmental, bankruptcy and litigation topics at venues such as the Harvard Club,
Nassau County Bar Association, prominent CLE providers as well as for the New York State Bar
Association.



Nick has been quoted or appeared in various media outlets including Newsday, The New York Post,
News12, ABC News, NPR, the Garden City News, the Bethpage Tribune, and Bloomberg BNA.



Nick is an Eagle Scout.
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Sterling Environmental Services

Why Should your Client Worry About
Environmental Exposure?
➢

Environmental liability attaches in a strict,
joint and several manner to owners,
operators, generators and/or transporters
➢

➢
➢
➢
➢

➢

➢
➢

See CERCLA and ECJ, 26:4, 308-18 (2014)

Unexpected exposures affect indoor air
quality
Owner is liable from contractors creating
or exacerbating contamination
Leaking underground and above ground
storage tanks
Solvents, petroleum, metals, fumes, odors,
lead, asbestos, bacteria, fungi, legionella,
mold, carbon monoxide
Contaminants from historic operations at
properties migrate in soil and groundwater
onto and from the property
Emerging contaminants
Natural resources damages
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Sterling Environmental Services

What are Other Examples of Recently Filed
Claims?
➢

➢
➢
➢
➢
➢
➢
➢

➢

50

Volatization of compounds in and
regional factors i.e. Perchlorate, Lead,
PFOA, PFOS or MTBE in drinking water
Vapor intrusion into building structures
Tenant operations impacting property
PCB containing electrical equipment
Storage and use of chemicals in
operations
Disposal of contaminants into septic
systems or sanitary waste water systems
Inadequate containment in storage areas
and loading/unloading areas
Re-development and renovations such as
tank upgrades lead to discovery of latent
conditions or cause new conditions
Natural disaster/severe or wet weather

Sterling Environmental Services

What are 5 Examples of Innovative
Environmental Product Solutions?
➢

Site Pollution Liability (5-10 Years)
➢

➢

Renewable, typical deductible/self-insured retention is 50k

Day to Day Business Operations = Combined Form (1Yr.)
➢

See Handout Summary - Combined Form for Manufacturers and Distributers

➢

General Liability + Site Liability + Contractors Liability +
Professional Liability + Products Liability + Products Pollution

➢

May Save Clients $$ while greatly expanding coverage

➢

Portfolio of Real Estate (3 Years)

➢

GREEN Program (1 Location, 1 Year, 1M, Less than $1,000)

➢

Development/Construction Projects (Length of Project +
Completed Operations)
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Sterling Environmental Services

What Do I Need to Do to Purchase an
Environmental Site Policy?








Environmental reports (if available)
Construction or redevelopment plans (if applicable)
Former, current, and future site usage
Details on contractual risk transfer (if applicable)
2-3 weeks for underwriting and negotiation (can be expedited)
A knowledgeable broker and counsel
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Sterling Environmental Services

What Do Site Pollution Liability Policies Cover?
➢

Pollution liability insurance protects owners and operators for
environmental liability from owning property or operating
facilities

➢

Covers onsite and offsite pollution conditions, transportation of
materials or wastes, and pollution at offsite disposal sites

➢

Both sudden and gradual pollution conditions

➢

New and pre-existing (historical) pollution conditions

➢

The cleanup of your own property

➢

Claims by others demanding offsite cleanup of pollution
conditions

➢

Paying for the loss of value of the offsite property (Diminution in
Value)
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Sterling Environmental Services

What is the Lawyer’s Role during the
Underwriting Process?
➢

Recognizing Exposure For Your Clients (Do not bury
knowledge or concerns)

➢

Involve Your Environmental Practice Group early

➢

Request GL Policy Declarations Page and Endorsement
Schedule and/or Property Value Schedule for Risk
Management Guidance

➢

Compiling Underwriting Information for Transaction
➢

Technical Reports (Phase I, II, and Remedial Action
Plan)

➢

Regulatory Correspondence

➢

Deal Specifics (P&S Agreement, Parties, Development
Plans, Future Use)

➢

Assist Insurance Broker with Negotiations with Insurance
Markets to Protect Your Client’s Interests

➢

Partnership Approach Among Lawyer, Broker, Client, &
Underwriter For Claims as well as Underwriting
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Sterling Environmental Services

Efficacious Claims Handling

➢
➢
➢
➢

55

Negotiate a comprehensive and clear policy to avoid
coverage disclaimers
Understand the nature of the claim and the policy (be
mindful of exclusions)
Keep in mind emergency response costs
Report early to avoid notice issues

Sterling Environmental Services

Thank You
Michael Hauptmann P.E.
mhauptmann10@gmail.com
Frank Piccininni
Fpiccininni@sterlingrisk.com
Nicholas C. Rigano
nrigano@riganollc.com
Nicholas Valkenburg, PG
nickvalkenburg44@gmail.com
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