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Global 
Problems:

Groundwater 
Contamination 
is now one of 
them.



NASA 
Identifies 
California 
As a Place 
Where 
Freshwater is 
in Danger.



One Water LA:
Potential 
Public Health 
Disaster.

Let’s see why…



What are 
Emerging 
Contaminants?

Over 100 chemicals are on the USEPA CCL 4 
list:

Chemicals that disrupt the endocrine system

Pharmaceuticals

Solvents

 Flame retardants

Pesticides 

Herbicides

Many more



How are 
Chemicals on 
the CCL 4 list 
identified?

The Contaminant Candidate List (CCL) is 
a list of contaminants that are currently 
not subject to any proposed or 
promulgated national primary drinking 
water regulations, but are known or 
anticipated to occur in public water 
systems.



What is the 
state 
regulating and 
at what levels?

As our ability to measure smaller amounts of 
chemicals in the environment expands we can 
see the impacts of low dose exposure on public 
health much better.

The last two regulatory levels set by the state 
have been in the low parts per trillion.

The health impacts we measure are alarming: 
carcinogenicity, immune systems impacts, 
neurotoxicity, and damaged kidneys to name a 
few.



PFAS 
Chemicals: The 
Forever 
Chemicals



The Graphic of 
Emerging 
Awareness



These 
chemicals have 
been made 
since the 
1940s.



PFAS 
Chemicals
Encompass a 
Large 
Chemical 
Family.



PFAS 
chemicals are 
now a 
ubiquitous 
pollutant in 
stormwater.



PFAS 
Chemicals are 
ubiquitous in 
fresh water 
resources 
globally.



What these 
Chemicals
used for?



Major Known
PFAS Sources:

Landfills
Chrome Platers
Fire fighting Foam
Wastewater Plants



Chrome 
Platers in 
Los Angeles
Are a 
Suspected 
Source of 
Contamination



How we test 
for PFAS 
Chemicals 
Makes a
BIG Difference 
In What We 
SEE.



PFAS 
Chemicals 
have Created
HUGE 
Contamination 
Plumes  many 
miles long.



This plume in 
Minnesota is 
100 square 
miles.



Shorter-
chained PFAS 
Tend to Travel 
First in the 
Groundwater.



PFAS 
Chemicals 
Have Many 
Uses.



What is 
Aqueous Film 
Forming 
Foam?

AFFF



Conceptual
Models of 
AFFF Sites 
show us what 
we should be 
looking for at 
the leading 
edges of the 
plumes.



Testing: You 
only find what 
you look for. 

Message: Look 
for everything 
you can find 
with existing 
methods.



Most PFAS 
Mass is Missed 
with the 
Current Test 
Method.



AFFF
ACCIDENTS
HAPPEN



Drinking Water
With PFAS 
Contamination 
Raises Your 
PFAS Body 
Burden by 29-
38%.



Plasma, 
Serum, and 
Breastmilk all 
have some 
PFAS 
Chemicals in 
them.



Polar Bears are 
Impacted: 
More PFAS in 
polar bears 
than PCBs, 
Dioxin, PBDEs, 
and Mercury
Combined



PFHxS and
PFOS
In the Polar 
Bears and 
Seals of the
Arctic



How do PFAS 
Move Through 
the
Environment?



Unfortunately 
“non-stick” 
chemicals 
breakthrough 
granular 
activated 
carbon.



Complete PFAS
Treatment 
technologies 
will be on the 
most 
expensive end 
of the scale.



Unfortunately,
Not all PFAS 
are Treated
Effectively 
with the Same 
Treatment 
Systems.



1,2,3 TCP



1,2,3 TCP
Treatment 
Technologies 



What is the 
Incidence of 
1,2,3 TCP in 
California?



To sum up on 
1,2,3 TCP:

Very expensive to remove from drinking 
water.
Those Environmental Justice 

communities least able to absorb the 
costs are going to bear the burden of 
cleanup.
The state needs a plan on how to help 

those Communities.



1,4 Dioxane



1,4 Dioxane:
What is it used 
for?



1,4 Dioxane:
Commonly 
found with 
solvent 
plumes, very 
toxic.



1,4 Dioxane:
Treatment 
Technologies



1,4 Dioxane:
Second Verse 
same as
The First.

Communities impacted by some of the other 
contaminant plumes will also find 1,4 Dioxane 
in their water.

 It will need a different treatment technology.

 It will be expensive.

Those communities least able to afford the 
cost will be the most impacted.

Sound familiar?



Groundwater 
Contamination:

The Never-
Ending 
Story

We knew in the 1960s that there were 
chemicals that were getting into 
groundwater.  This was the impetus for 
the Resource Conservation and Recovery 
Act.
We still do not have any program for the 

pre-market review of the over 85,000 
Chemicals in commercial production.



So…
What’s  the 
damages?



Take
Away 
Message

We need a better plan on 
Groundwater!
We need a comprehensive 
strategy that includes keeping 
contaminants out of our water 
resources.
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