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In 2018, the Bill Hinkley Center for Solid and Hazardous Waste Management funded a followup 
study to continue work on leachate clogging control technologies and understanding of leachate 
clogging mechanisms. Clogging of leachate collection systems can cause potentially catastrophic 
failures in landfill operation. The primary cause of clogging is calcium carbonate precipitation, 
which forms inside the pipe around a nucleus of silt, sand, microbial colonies, or other particles, 
although the trigger mechanism is not well understood. Over the past 4 years, FAU Laboratories 
for Engineered Environmental Solutions (Lab.EES) has teamed up with University of Florida and 
the Solid Waste Authority of Palm Beach County to conduct scientific studies on possible strategic 
solutions to combat biogeochemical rocking in the leachate collection system (LCS) including 
dilution, acid addition, and carbon dioxide offgassing. This research is needed to identify the best 
preventative measures and removal techniques to keep leachate collection systems clear of 
clogging. 
 
Several ideas for dealing with preventative maintenance in the LCS have been proposed. These 
include 1) leachate dilution with ambient groundwater from the interceptor well system or other 
sources of fresh water, 2) acid addition, 3) disinfection, and 4) air stripping technologies. As 
landfills continue to expand, new cells and LCS components will be installed. It may be helpful to 
consider design changes for future cells that would allow for more comprehensive scale control 
measures such as the ability to introduce acid, dilution water, pressurized jets, or antiscalants 
directly into the laterals near the center of the landfill, where leachate first collects. Other 
engineering modifications could include utilizing shorter distances between manholes and steeper 
slopes for the LCS laterals or pressurizing the collection system at each header rather than relying 
on the use of gravity. 

The objective of this study will be to determine the impacts of varying the flow regime in leachate 
collection pipes, applying disinfection to eliminate biofilms, and adjusting the pH to mobilize 
mineral deposits to determine if any of these preventative measures will negatively impact 
downstream disposal. 

 
 

                                                      
1 Professor & Associate Chair, Dept. of Civil, Environmental & Geomatics Engineering, Florida Atlantic University,  
777 Glades Road, 36/206, Boca Raton, FL 33431-0091, Phone: (561) 297-2658, E-Mail: dmeeroff@fau.edu 
 

2 Ph.D. candidate, Dept. of Civil, Environmental & Geomatics Engineering, Florida Atlantic University, E-Mail: 
bshaha2015@fau.edu 

http://www.hinkleycenter.org/
mailto:dmeeroff@fau.edu
mailto:bshaha2015@fau.edu


 

PROGRESS REPORT  
(December 2018) 

 
Project Title: MANAGEMENT SOLUTIONS FOR LEACHATE BIOGEOCHEMICAL 
CLOGGING 
Principal Investigator: Daniel E. Meeroff, Ph.D.  
Affiliation: FAU  
Phone number: (561) 297-2658  
Project website: http://labees.civil.fau.edu/leachate.html  
Student: Bishow Shaha, Ph.D. Candidate 
 

Methodology/Scientific Approach  
TASK 1. Determine impacts of flow regime. FAU will conduct biweekly sampling and water 
quality monitoring of leachate from critical locations at the SWA facility, as required. FAU will 
perform a leachate bleed test using a side-by-side leachate test loop developed for a previous 
project, with the goal of collecting solids in the y-strainer and the spool piece to analyze using 
XRD/XRF analysis and microscopy. To investigate the role of flushing, several different volumes 
of dilution water at different flow depth/Reynold’s numbers will be tested against water quality 
impacts (for pH, alkalinity, calcium, total dissolved solids, temperature, sulfides and sulfates to 
determine LSI/RI) and solids characteristics. FAU will model the water quality impacts of dilution 
with alternative sources other than local groundwater to achieve the goal of minimizing clogging 
in the gravity collection system and the deep injection well. 

TASK 2. Determine impacts of biological activity trigger mechanisms. To investigate the role 
of biological activity, the effect of disinfection will be tested against water quality impacts (for 
pH, alkalinity, calcium, total dissolved solids, temperature, sulfides and sulfates to determine 
LSI/RI), heterotrophic plate counts and microscopic morphological analysis, and solids 
characteristics. FAU will also perform a laboratory test to compare disinfected leachate and 
controls with respect to solids analysis and water quality impacts.  

TASK 3. Determine impacts of pH adjustment for precipitation control. To investigate pH 
adjustment impacts on scale prevention, FAU will conduct laboratory experiments for extended 
duration times with carbon dioxide addition to determine the water quality impacts (for pH, 
alkalinity, calcium, total dissolved solids, temperature, sulfides and sulfates to determine LSI/RI 
and buffering capacity) and solids characteristics. These experiments will also be repeated with a 
nitrogen gas control and a landfill gas mix (50% methane, 15% carbon dioxide, 35% nitrogen). 
FAU will perform a leachate field test using the side-by-side leachate test loop with the goal of 
collecting solids in the y-strainer and the spool piece to analyze using XRD/XRF analysis and 
microscopy. An acid/antiscalant/CO2 addition chemical feed pump unit is already installed to 
meter the different doses of additive for this experiment. The goal is to provide guidance on how 
to operate an acid injection system for maximum scaling control.  

TASK 4. Determine downstream impacts to leachate disposal. Using the data developed in 
Tasks 1-3, an assessment will be conducted to evaluate the impacts to ultimate disposal of 
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leachate. FAU will monitor the flows and loadings (key water quality parameters and solids) 
going to the deep injection wells based on monthly flow reports provided by SWA. 

TASK 5. Develop final recommendations and prepare publication materials. Interim and 
final reports will be developed and submitted. A plan will be developed for follow-up work 
based on comments from reviews. Furthermore, a scholarly publication will be developed, 
including but not limited to, a poster and a conference paper. 

 
Upcoming Research Tasks 

 
TASK 1. Determine impacts of flow regime. FAU will continue biweekly sampling and water 
quality monitoring of leachate, leachate bleed test using the onsite test pipe network.  
TASK 2. Determine impacts of biological activity trigger mechanisms. FAU will heat 
sterilize the leachate to identify the impacts of microbes in clogging.  
TASK 3. Determine impacts of pH adjustment for precipitation control. FAU will conduct 
laboratory experiments for extended duration times with carbon dioxide addition to determine 
the water quality impacts. 
TASK 4. Determine downstream impacts to leachate disposal. Using the data developed in 
Tasks 1-3, FAU will evaluate the impacts to ultimate disposal of leachate. 
TASK 5. Develop final recommendations and prepare publication materials. Interim and 
final reports will be developed and submitted .
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