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Heartland Water Technology

Heartland Concentrator™

Proven Performance: 
• 20 Installations across the U.S. 
• Two decades of proven performance

Market Focus:
• Landfill Leachate
• O&G Produced Water
• Power FGD
• Municipal Biosolids

Recognition: 
• Award-winning, globally recognized solution
• 2022 GWI’s Industrial Project of the year

HelioStorm™ Gasifier
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PFAS Treatment Technologies

Source: GWI Water Data 
Treatment and 
Destruction options for 
PFAS
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1. Heat Source
2. Induced Draft Fan
3. Heat Transfer System
4. Feed and Recirculation
5. Evaporation Zone
6. Droplet Separator
7. Sump and Blowdown
8. Exhaust7

8
Heartland Concentrator™

Settled 
Solids

Liquid 
Residual

Residual Management

▪ Direct-contact Thermal Evaporator

▪ Over 95% volume reduction

▪ Waste Heat Integration   
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Targeted PFAS Compounds by Developing Regulations

>9,000 known PFAS 
compounds; little 
agreement on which 
compounds should be 
regulated

Toxicology data will drive 
regulatory standards 

Heartland tracking key 
regulations – CERCLA, 
RCRA, SDWA

Compound CERCLA RCRA SWDA

PFOA Proposed Hazardous Substance
Proposed Hazardous 

Constituents
Proposed MCL: 4 ppt

PFOS Proposed Hazardous Substance
Proposed Hazardous 

Constituents
Proposed MCL: 4 ppt

PFDA
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

PFBA
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

PFBS
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

Proposed MCL: 10 ppt Hazardous Index 

Applicable

PFHxA
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

PFHxS
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

Proposed MCL: 10 ppt Hazardous Index 

Applicable

HFPO DA
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

Proposed MCL: 10 ppt Hazardous Index 

Applicable

PFNA
ANPRM 

(Intent to Propose)

Proposed Hazardous 

Constituents

Proposed MCL: 10 ppt Hazardous Index 

Applicable
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PFAS Process Testing - Mass Balance Approach

Ambient air
(ground level
multiple locations)

Liquid Testing Location

Air Testing Location

Leachate Feed

Liquid Residuals

Hot Gas
Vapor Stream

Flow MeterM

M

M
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Properties Affecting PFAS behavior

Chemical Form

• Determination of Ionic vs acid form is pH dependent
• Above a pH of 5, dominant PFAS in leachate exist 

nearly entirely in the Ionic (non-volatile) form

Low Vapor Pressure

• The vapor pressure of most PFAS are low, making 
these compounds non-volatile

High Solubility

• The solubility of PFAS are generally high, and 
therefore remain dissolved in liquid

Ionic Form Neutral to high pH Non-Volatile

Acid Form Low pH More Volatile

Chemical Form is pH Dependent
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Ionic vs Acid form of PFOA & PFOS 

PFOS Ionic

PFOA Ionic

pH

Typical 
Leachate 

pH

100% Ionic Form
Non-Volatile
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Optimized Design to Concentrate PFAS into Residuals

Operational pH: 

• Operational pH range: 6.5 - 8.5 

• PFAS compounds exist in ionic form - PFAS concentrated in liquid residuals. 

LM-HT Evaporation Zone : 

• Large “macro-droplets” are reduced to smaller droplets in a highly wetted 
evaporation zone. 

• Avoids spray drying, a process that involves rapidly drying a liquid or slurry 
at high temperatures to form a dry particle that could be volatilized.  

Low Temperature: 

• 130-160°F result in efficient evaporation while maintaining temperatures 
well below the boiling point PFAS compounds, avoiding PFAS volatilization. 

3-Stage High Efficiency Mist/PM Elimination: 

• Minimizes PFAS vapor emissions from PM and airborne droplets/aerosols

➢ Removes liquid & PM droplets from vapor stream

➢ Removes PFAS associated with droplets/PM

3-Stage Mist Elimination System

Low-Temp Heat

Water Vapor

PFAS

95% Volume Reduction

pH > 6.5

Low Temperature Evaporation
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PFAS Liquid Testing – Leachate Case Study Site 2

• System was operated at ~94.2% volume 
reduction (~17.2 x Concentrator Factor)

• PFAS concentrated similar to non-
volatile indicator parameters (metals) 

• Summary – PFAS was retained in the 
system residuals.

Compound Unit
System 

Feed

System 

Residuals

Concentration 

Factor 

PFOA ng/l 1,900 34,380

PFOS ng/l 330 5,660

PFBS ng/l 10,000 174,580

PFHxS ng/l 1,100 20,070

PFNA ng/l 99 1,890

PFBA ng/l 1,500 35,850

PFHxA ng/l 8,500 125,910

HFPO-DA ng/l <200 1,600

PFDA ng/l 70 1,330

Total ng/l 23,499 401,270 17.1

Total Metals / Solids

Total Metals mg/l 2,672 45,327 17.0

Total Solids mg/l 10,900 189,236 17.4

Landfill Leachate - Site 2

Third party review by HDR, Inc.
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PFAS Liquid Testing – Leachate Case Study Site 1

• System was operated at ~96% volume 
reduction (~25x Concentrator Factor)

• PFAS concentrated similar to non-
volatile indicator parameters (metals) 

• TOPS testing – precursors retained

• Summary – PFAS was retained in the 
system residuals.

Third party review by HDR, Inc.

Compound
System

 Feed

System 

Residuals

Concentration 

Factor 

PFOA 1,145 28,950

PFOS 219 7,025

PFBS 466 11,550

PFHxS 908 23,650

PFNA 58 1,735

PFBA 1,505 35,700

PFHxA 1,995 43,650

HFPO-DA <2.85 <475

PFDA 10 337

Total 6,305 152,597 24.2

TOPS Total 7,533 183,550 24.4

Total Metals / Solids

Total Metals 4,050 99,613 24.6

Total Solids 13,600 324,000 23.8

Landfill Leachate - Site 1
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PFAS Mass Balance Summary Confirms PFAS Concentration

Conclusion

The mass of PFAS entering the 
system is equivalent to the mass in 

the system residuals, within the 
error of measurement

Leachate 

Feed

System 

Residuals

Leachate

 Feed

System 

Residuals

lb/hr lb/hr lb/hr lb/hr

PFOA 0.000021 0.000021 0.000017 0.000017

PFOS 0.000004 0.000005 0.000003 0.000003

PFBS 0.000009 0.000009 0.000087 0.000088

PFHxS 0.000017 0.000018 0.000010 0.000010

PFNA 0.000001 0.000001 0.0000009 0.0000010

PFBA 0.000028 0.000027 0.000013 0.000018

PFHxA 0.000037 0.000032 0.000074 0.000064

HFPO-DA <0.000001 <0.000001 <0.000002 0.0000004

PFDA 0.000000 0.000000 0.000001 0.000001

Total 0.000115 0.000113 0.000204 0.000203

Diff. Between

Feed & Residuals
2.0%

Diff. Between

Feed & Residuals
0.8%

PFAS 

Compound

Site #1 Site #2

lb/yr PFAS 1.81.0

Third party review by HDR, Inc.
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PFAS Testing Methods – Liquid vs Air

Air Sampling Train – OTM 45

Liquid Testing Vapor Stack Testing 

High volume PUF XAD Resin 
Ambient Air Samplers

Testing Method: Modified 537

46 Total Compounds
PFAS Families Measured

Ambient Air Testing

PFCAs PFECAs

PFSAs FASAs

FTCAs FASAAs

FTSAs PFECAs
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Ambient Air Levels Found Below State Standards

NON-DETECT RESULT

Modeling performed 
by Tetra-Tech
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PFAS Management Within the Landfill

Pace Analytical, Municipalities Guide to PFAS Contamination and Testing

• Landfills do not generate PFAS. Landfills are passive 
receivers

• PFAS levels in Landfills will reflect a composite of 
historic and ongoing levels of disposed materials.

• Landfills are an important repository for safely 
sequestering PFAS from the environment. 
• Landfilling is presented as one of three technologies 

commercially available and have the potential to 
control the migration of PFAS to the environment(1)

• “Modern MSW landfills, when constructed with appropriate 
controls can control the migration of PFAS into the 
environment”

(1) December 2020 – USEPA Interim Guidance on the Destruction and Disposal of PFAS



Heartland Water Technology
15

Onsite PFAS Treatment & Retention

References.
1. A critical review of perfluoroalkyl and polyfluoroalkyl substances (PFAS) landfill disposal in the 
United States, Science of The Total Environment, Volume 905, 2023,
Thabet Tolaymat, Nicole Robey, Max Krause, Judd Larson, Keith Weitz, Sameer Parvathikar, Lara 
Phelps, William Linak, Susan Burden, Tom Speth, Jonathan Krug,
2. PFAS in municipal solid waste landfills: Sources, leachate composition, chemical 
transformations, and future challenges.  Environmental Health and Health.  Coffin, Reeves, 
Cassidy. 2023

Third party review by HDR, Inc.
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Concentrate Recirculation – 2005 to Present
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From 2005 to present, approximately 100% of the evaporator residual was recirculated to the landfill’s open face. TDS and 
Chloride levels have fluctuated but show no sign of elevated concentration. PFAS is anticipated to behave similarly.

In2005 - Submerged 
Combustion
Evaporator Installed 

In2015 - Remove submerged 
combustion evaporator; 
installed HWT Concentrator
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Assured PFAS Separation Through Evaporation

✓ The Heartland Concentrator is an 
effective separation technology for long 
and short chain PFAS from wastewater

✓Multi-site testing data demonstrates 
the vast majority of PFAS is retained in 
the system residuals (PFAS mass 
balance confirmation)

✓Ambient Air tests below detection limits 

✓ PFAS in system residuals can be safely 
contained within the landfill or further 
fed to destruction technologies



Mike Ditton
Product Manager
mditton@heartlandtech.com
www.heartlandtech.com
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PFAS Process Testing - Mass Balance Approach

Liquid Testing Summary

• (2) MSW Landfill Sites - Multiple samples per Site

• Analytical Method - EPA Method 1633 (3rd Party Certified Lab)

• Process sample locations - Raw leachate feed and final system residuals 

Mass Balance Approach 

• PFAS Mass in Feed (lb/hr) = Inlet (Concentration x Flow)

• PFAS Mass in Residuals (lb/hr)  = Residuals (Concentration x Flow)
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PFAS Ambient Air Sampling

Ground 
Level

Key Results: 

All amb. Air PFAS below 
detection limits



Concentrate Solidification/Stab. Study

Notes: 

- Testing conducted using various cement-based products.  Reported results are top performing blends, dosed at ~1:1 stabilizer to concentrate by mass. 

- Testing was also conducted using a proprietary hydrating polymer solidification product, retention ranged from 70 – 90%.

High PFAS Retention

Concentrate Stabilization Testing Results
(ave. of 2 Sites)

Parameter

Heartland
Concentrate

(pre-stabilization)

SPLP Leachate 
Concentration

% PFAS Retained 
(Post-Stabilization)

ng/l ng/l %

Perfluorobutanesulfonic acid (PFBS) 31,000 55.5 96.4%

Perfluorobutanoic acid (PFBA) 45,000 91 96.0%

Perfluorodecanoic acid (PFDA) 1,050 2.4 95.4%

Perfluorohexanesulfonic acid (PFHxS) 2,600 7.1 94.6%

Perfluorohexanoic acid (PFHxA) 42,500 81 96.2%

Perfluorononanoic acid (PFNA) 585 2.3 92.1%

Perfluorooctanesulfonic acid (PFOS) 4,150 12.8 93.8%

Perfluorooctanoic acid (PFOA) 11,700 36 93.8%

HFPO-DA (GEN X) ND ND ND

total 138,585 288 95.8%

SPLP = Synthetic 
Precipitation Leeching 
Procedure


