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THE BASICS

ARSENIC:

 National MCL is 10 ppb
 NH MCL is 5 ppb effective 7/1/21
 Negatively charged with a valence of 3 or 5
 Estimated in 20% of NH bedrock wells over 10 ppb
 Estimated in 30% of NH bedrock wells over 5 ppb



THE BASICS
PFAS, PFOA, and the list goes on:

 No National MCL
 Measured in PPT (parts per trillion)
 NH MCLs: PFOA-12, PFOS-15, PFNA-11, 

PFHxS-18
 Complex man made chemical chain
 It is everywhere!
 Very difficult to treat



A PRACTICAL GUIDE TO CHOOSING
THE “BEST” TREATMENT

1. How much space do you have? It doesn’t matter how good it is if it doesn’t 
fit!

2. How much time do you have to monitor it. If the best system needs to be 
checked every day, that just might not be practical. Be realistic.

3. Is the system complex with many components or simple with few moving 
parts? Is it in a room that gets checked routinely or “out of sight out of mind”?

4. Lower capital cost usually means higher operating cost. Consider both. Which 
is easier to manage, one large initial cost or repeated smaller ongoing costs?

5. Sometimes cheaper is just plain cheap. Evaluate value, not price. What do you 
give up for a lower price and what do you gain by spending more?



ARSENIC REMOVAL TECHNOLOGIES
 Anion Exchange for arsenate (AS V)

 Impact from sulfates and hardness
 Ability to dispose of backwash
 Prevention of corrosion

 Adsorption  
 pH, silica, phosphates, valence
 Disposal of exhausted media “special waste”

 Co-precipitation / filtration
 Oxidation
 How much iron is enough iron
 pH
 Ability to dispose of backwash

 RO
 POU (Point of Use)
 Ability to dispose of effluent



Arsenic III and Arsenic V
Speciating Arsenic

 Essential to speciate arsenic
 How much AS III and AS V
 Some technologies will not remove AS III
 Best done in the field. Many labs will 

speciate if within an hour of taking the 
sample



ANION EXCHANGE

 Removes negatively charged particles from water.
 Most commonly used for arsenic and uranium removal
 Anion Exchange for arsenate (only AS V)

 Interference from hardness
 Capacity consumption from sulfates
 Ability to dispose of backwash
 Prevention of corrosion



Anion 
Exchange



Solar salt brine tank





ADSORPTION

 Media designed to attract and retain arsenic
 Capacity impacted by pH, silica, phosphates, valence

Lose significant capacity as pH approaches 8
 Removes AS III and AS V, but much more capacity for V
 Resin based and metal oxide based options
 Disposal of exhausted media “special waste” – cannot 

throw it in the trash
 POE (Point of Entry) or POU (Point of Use)



Metsorb:
Titanium

oxide



Concept of lead-lag
Rebed, change order of tanks



Oxidation and Activated Alumina



COPRECIPITATION
Remove arsenic with iron

 Co-precipitation / filtration
 Oxidize iron and arsenic to form solid particle
 How much iron is enough iron

Typically at least 20 iron to 1 arsenic
Arsenic of .030 mg/L (30 ppb) requires .6 

mg/L (ppm) iron
May need to add iron with chem feed

 Ideal pH 7 to 7.8
 Media is heavy, requires a lot of water to 

backwash
 Ability to dispose of backwash with ferric 

iron and arsenic





Well flow decreases due to drawdown
Could impact backwash flow rate









REVERSE OSMOSIS (RO)

 RO removes 90% to 95% of all TDS
 Does not remove AS III as well as AS V
 POE (Point of Entry) or POU (Point of Use)

Very expensive to treat all the water
Reasonable for centralized POU (One RO 

to multiple locations)
Can use small residential RO for specific 

locations if not too many
 Waste volume a consideration. Waste to 

product can be 3:1.
 Ability to dispose of effluent high arsenic 

content







CHOOSING THE “BEST” SYSTEM

Anion Exchange:

Pro – long media life, low maintenance, low operating cost, 
not pH dependent, also removes uranium

Con – only removes AS V, produces corrosive water, 
backwash disposal, doesn’t tolerate iron, manganese, or 
hardness

Adsorption:

Pro – no moving parts, no backwash disposal, removes both 
III and V

Con – can have high operating cost with media replacement, 
pH dependent, doesn’t tolerate iron and manganese



Coprecipitation:

Pro – long media life, very high capacity for AS and high 
water volume, also removes iron and manganese

Con – high backwash flow and volume, might have to filter 
backwash, requires the most operator time, most complex 
system (chem feeds, backwashing filters, and potential

discharge filter)

Reverse Osmosis:

Pro – only treats drinking water, removes many other 
contaminants, low operating cost

Con – can be high capital cost, can waste a lot of water, not 
practical in larger multi building systems



BUT I ALREADY HAVE AN 
ARSENIC TREATMENT SYSTEM…

DO I NEED TO GET A NEW ONE???

 Blended systems with treated water between 5 and 10 ppb

 Adsorbers that require frequent or expensive rebeds



PFAS REMOVAL TECHNOLOGIES

 Adsorption  
 Carbon or specialty resin
 Disposal of exhausted media “special waste”

 RO
 POU (Point of Use)
 Ability to dispose of effluent



ADSORPTION

 Activated Carbon (GAC) – requires 10 minutes of EBCT –
systems are big

 Resin based specialty media designed to attract and retain 
PFAS compounds – requires 3 minutes EBCT

 Disposal of exhausted media “special waste” – cannot 
throw it in the trash

 POE (Point of Entry) or POU (Point of Use)



“

”

POU adsorbers



REVERSE OSMOSIS (RO)

 Removes 90% to 95%of all TDS

 Removes all PFAS compounds

 Include carbon or resin after the RO for redundancy

 POE (point or entry) or POU (point of use)

 Very expensive to treat all the water

 Reasonable for centralized RO (one RO treats multiple locations)

 Can use small residential ROs if not too many locations – testing cost

 Waste volume a consideration. Waste to product can be 3:1

 Ability to dispose of effluent



Centralized RO



SIZING SYSTEMS

All media rated for contact time by the manufacturer

 EBCT (Empty Bed Contact Time) – how long it takes the 
water to travel through the media

 Flow per cubic foot of media

 Flow per square foot of tank cross section

 Must consider flow rate, flow volume, and water content –
media loading



SEQUENCING OF EQUIPMENT

 Considerations

 Water chemistry required for next step

 Pressure drop across pieces

 Backwash requirements

 Well recovery rate, other demands







QUESTIONS?

STEVE GUERCIA
SGG@SECONDWINDWATER.COM

DIRECT 603-518-3109

mailto:sgg@secondwindwater.com
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