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HOW DID WE GET HERE? 
1. A casual lunch with a long-time friend and colleague from the OGN 

2. A brief summary and resolution of world problems 

3. A more lengthy discussion on classic rock 

4. A brief question, “what do you know about PFAS” 

5. Over lunch we proposed a sampling and testing methodology for PFAS in 

RO concentrate 

6. There was no “how to” or textbook; no “what does a successful test look like” 

7. So, we wrote it on a lunch napkin  

8. And so began 2 1/2 years of research on cementitious encapsulation of 

PFAS in RO concentrate 

9. LH now has a patent pending on the process 

 

 



LEACHATE TREATMENT OVERVIEW 



RO Concentrate Tank 



PROPRIETARY CEMENT BINDER 
  



MIXING CEMENT BINDER 
 

 



The Spraying Process 

Loading Sprayer Truck 

Spraying Alternate Daily Cover 



Encapsulated PFAS in Alt Daily Cover 



SPRAYING SLURIED RO CONCENTRATE 

 






APPLIED DAILY COVER @ 15 MINUTES 
 



EPA Method 1310B  
Structural Integrity Test 



EPA Method 1310B  
Structural Integrity Test 



EPA Method 1310B  
Structural Integrity Test 



Site 1 As Received SPLP 
Sand  Results Results 

ppt ppt 
PFNA 150 ND 
PFOS 630 0.75 
PFOA 2,400 4.6 

Site 2 
No sand 
PFNA 222 ND 
PFOS 383 ND 
PFOA 7,460 30.5 

    Sample Analytical Results 



Sample Analyt ical Results 
 Parameter As Received Treated Units 

Arsenic 432 1.3 mg/L 
Beryllium <5 ND mg/L 
Cadmium <1 ND µg/L 
COD 5,460 38 µg/L 
Chloride 6,940 53 mg/L 
Chromium 446 5 µg/L 
Copper 22.7 2.3 µg/L 
Iron 19,100 890 µg/L 
Magnesium 425,000 410 µg/L 
Manganese 2,980 22 µg/L 
Mercury <0.2 ND µg/L 
Nickel 418 11 µg/L 
N, Ammonia 1,850 15 mg/L 
Potassium 1,930,000 65,000 µg/L 
TDS 22,000 1,760 mg/L 
Selenium 43.5 ND µg/L 
Silver <1 ND µg/L 
Sodium 4,930,000 80,000 µg/L 
Sulfate 8,530 3.1 mg/L 
Zinc 541 ND ug/L 



Paul Ruehl, US Environmental 
Remediation Coordinator 
• Masters in Chemistry, Paul has over 43 years as 

an environmental professional, 39 years in the 

cement industry with 38 years focused on cement 

solidification/stabilization (S/S) at contaminated 

sites across North America. 

• Over last 2+ years, actively conducting research to 

determine the best cementitious mix design for the 

encapsulation of PFAS in landfill leachate. 

• Specializes in resource recovery type projects and 

alternative end uses. 

• Paul.ruehl@lafargeholcim.com 

• 313-506-8495 
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