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PFAS Project Considerations & Lessons Learned

Pennsylvania PFAS MCL Rule

Source:  PADEP Bureau of Safe Drinking Water PFAS MCL Rule Website
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EPA Proposed PFAS National Primary Drinking Water Regulation

EPA anticipates finalizing the regulation by the end of 2023

Source:  EPA PFAS Substances Website
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Horsham Air National Guard Base, PA

• 200 GPM
• Groundwater Well
• ~13,000 ppt PFOS, PFOA
• Granular Activated Carbon
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Northeast NY

• 20 MGD 
• Surface Water Treatment Plant
• ~15 ppt PFOS, PFOA
• Granular Activated Carbon Contactors
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Central PA

• 2 Well Sites @150 GPM
• Groundwater Wells
• ~10 ppt PFOS, PFOA
• Granular Activated Carbon
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North NJ

• 4 MGD 
• 12 Groundwater Wells
• ~20 ppt PFOS, PFOA
• Ion Exchange
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Central NY

• 3 MGD
• 9 Groundwater Wells
• ~10 ppt PFOS, PFOA
• GAC Contactors
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PFAS Project Components & Considerations to be Discussed Today

• Pilot Testing

• Hydraulic Analysis

• Pre-Filtration

• Chemical Feed Placement

• Start Up Backwash

• ‘Normal Operations’ Backwash

• Flow Control & Monitoring

• Media Exchange

• Structural/ Architectural

• Site Development

• Permitting
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What’s Best for My Project - GAC or Resin ??

• GAC

- Shorter Bed Life may result in Shorter Pilot Test Period

- Long History of Performance Data

- PADEP usually doesn’t require Pilot Testing

- CAN be Backwashed after placed in operation to resolve HL

• Resin

- Longer Bed Life may result in Longer Pilot Test Period

- Shorter History of Performance Data

- PADEP usually requires Pilot Testing

- CAN NOT be Backwashed after placed in operation
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Small Scale Pilot Test Arrangement
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Small Scale Pilot Test Arrangement
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Pilot Test Monitoring Schedule
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Relative Reactor Size

Loading Rates
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Footprint Comparison

Loading Rates
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Reactor Height Comparison

Effective Bed Contact Time
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How Long will the Media Last ???
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Filtration Package Components

- GAC or Ion Exchange Resin Filtration Media 

- Vessels

- Valve Tree

- Sample Ports

- Air Relief Valves

- Differential Pressure Switch & Transmitter

- Rupture Disk

- Expansion Joints
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Resin Units
400 GPM

Overall Height = 18 feet
Overall Length = 20 feet
Overall Width = 8 feet
Diameter = 6 feet

Add Working Clearance

Footprint = ~ 300 SF
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Hydraulic Analysis

Existing Well Pump upsizing may be required to 
accommodate additional Head Loss / added TDH
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How Does WQ Affect Media Life???

Note:  Consult Media Vendor for recommendations pertaining to their particular product 
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Example of Pre-Filtration for TSS

Cartridge Filter Vessel

~ 7 feet

~ 2 feet diameter
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Chemical System Considerations

• Evaluate Chemical Feed Impacts on PFAS Filtration Media

• Some Treatment Chemicals may Harm Media and Shorten Life

• Locate Feed Pump Injection Points Accordingly !!

• Floor Plan Layout & Space Allowance for –

- Bulk Storage Tanks

- Day Tanks

- Chemical Containment Areas

• Emergency Eyewash Stations

• Sampling Points / Sample Sink

• Chemical Residual Analyzers

• Chemical Delivery Access / Fill Panels / Overfill Alarms
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Chlorine Feed

• Inject POST PFAS Filters

• Resin Unit Discharge Piping
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Corrosion Inhibitor Feed

• Inject POST PFAS Filters

• Resin Unit Discharge Piping
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Ammonia Feed

• Inject POST PFAS Filters

• System Sendout Yard 
Piping
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Backwash Considerations – Start Up & Operations

• Is My Site Backwash Supply & Pressure Adequate?  

• Site Supply Options – Hydrant, Yard Piping, Tanker Truck & Pump Skid

• GAC requires initial BW to remove fines and Arsenic

- Normal Ops BW may be required

• Ion Exchange Resins require initial BW to remove fines

- Volume Required is significantly less that GAC

- Resin SHOULD NOT be Backwashed after placed in service

• Backwash Disposal - Storage Tank, Frac Tank, Sanitary Sewer
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GAC Installation, Backwashing, & Conditioning
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Structural/ Architectural Considerations

• Masonry vs Pre-Engineered Building 

• Hybrid Masonry & Pre-Engineered

• Interior Room Layout (Chem, Elec, Mech)

• Provide 3’ min clearance around vessels

• Rollup Door vs ‘Knock Out’ Panels

• Windows & Louvers

• HVAC
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Chemical 
Rooms

Electrical / Process 
Control

Backwash Pumps

Pre-Filtration

Vessel Line UpFuture

Vessel Feed Pumps
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PFAS Model Simulation - MODPATH

• Develop Particle Tracking & Time of Travel
Simulations for different system pumping scenarios

• Estimate drawdown capture areas around actively
pumping wells

• Simulate contamination plume flow paths

• Develop PFAS isolation strategies
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Site Considerations

• Initial Backwash 

- Frac Tank Staging Area if applicable

• Backwash Discharge/Disposal - Storage 
Tank, Frac Tank, Sanitary Sewer

• Media & Chemical Deliveries

- Access

- ~50’ truck turning radius allowance

• Stormwater Management

• Landscaping Screening for Residential Areas
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PFAS Permit Requirements and Other Approvals

• Permitting as Part of Design

- Local Planning Commission/Zoning

- Land Development/Stormwater Management

- State DEP/Public Water Supply

• Simultaneous Compliance

- NPDES Construction/Conservation District

- Municipal-specific Ordinances (e.g. sprinklers)

Backwash

• Act 537 Sewage Planning/Exemption

• NPDES Permit

• Flow rate discharge limits or sampling 
requirements 
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PFAS Permit Requirements and Other Approvals

• Public Meeting

- Landscaping/Rendering

- Architectural Considerations

• Construction

- Building Permit/Code Inspections

• Operations

- DEP Operations Permit/Special Conditions

- Sampling
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Operations - What Have We Learned?

• Site Access

- Potential residential impacts

• Startup Sampling/Secondary Contaminants

- Sampling not typically required as part of Compliance 
Monitoring Schedule (TDS, chloride, etc.)

- Changes from Historic Source Water Quality

• Expand background sampling during design

• Simultaneous Compliance

- Return to Initial Lead/Copper Monitoring
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Operations - What Have We Learned?

• Media Change Out

- Single Treatment Train – Unit 1 Lead, Unit 2 Lag (Series operation)

- Monitor mid-treatment concentrations

- When media in Unit 1 (Lead) is spent, replace with new or reactivated media.

- Unit 2 moved to the Lead position.

- Unit 1, with fresh media, placed in the Lag position.

- The effluent of Unit 2 (now Lead) is monitored to trigger changeout.

- Each Site Unique - Break Through Time Varies Widely based on Water
Quality Parameters and Plant Sendout (Higher Influent PFAS ≠ Shorter Run
Time and vice-versa)

• Pilot Test results may be the best predictor

- Sampling requirements with new media/rinsing

• Arsenic
• Chloride/sulfate ratio
• Can impact time system is out-of-service for changeout
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Operations - What Have We Learned?

• Adding GAC where Aeration is existing

- GAC may remove contaminants targeted by aeration (VOCs)

• Competing contaminants

• Pilot testing/Permit modifications

- Precipitation of calcium can affect carbon

• Low levels of Iron/Manganese

- GAC may eliminate need for sequestering

• Permit modification

• Nitrates

- IX resin may favor nitrate removal over PFAS

• TOC

- IX and GAC can reduce DBP formation

- Higher TOC negatively impacts effective PFAS removal with GAC
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Operations - What Have We Learned?

• Piping and Valves

- Maintain wet carbon bed

• Add check valve/pipe loop

- Permit requirements

• Eliminate potential bypass of system

- Block and bleed valves

- Spool pieces and blind flanges

- Real world operation

• Operational Costs are Real

- Compliance and Operational Sampling (cost and TAT)

• How frequent if proposed MCLs are 4 ppt?

- Media Changeout Cost

- Media Disposal – cost and responsibility

- Rate impacts
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Beyond Drinking Water

• Wastewater

- NPDES Permit limits 

• Monitor and Report

- PFAS impaired waters

• Sludge

- Disposal/Land Application

• Soil/Groundwater

- Hazardous substance designation – CERCLA/Superfund

• Air

- Carbon incineration

• PFAS Destruction

- Hydrothermal Processes

- UV



Presentation Title Placeholder

Open Discussions/ Q&A



THANK YOU!

Dave Hughes, PE    dahughes@gfnet.com Terry Funk, PE   tfunk@gfnet.com
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