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Industry Concerns with leachate disposal 
• Changing regulation landscape 
• POTW/WWTP restrictions 
• Hauling costs 
• Leachate quantity, quality variability 

• Leachate disposal optionality
• Reduce Costs 
• Long Term solution for leachate 

management; less reliant on third parties  

Project Goals for Landfill 

Path from off - site hauling to direct discharge
Florida Landfill LeachateStory



Site Background

• Class III C&D landfill in Florida Panhandle 
• Generates between 6,000 and 15,000 gallons per day of leachate, hauled off - site
• Cell expansion leading to 30% increase in leachate volume
• Existing wetland pond leachate treatment added little value
• Wetland permit in place, additional treatment requiring permit modification through DEP
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Site Request 

1.Analyze raw leachate versus discharge data 
2.Propose design to meet tight direct discharge (GW) limits 
3.Run pilot to confirm design success 
4.Permit mod application, approval 
5.On board, commission, testing 
6.Additional tests, looping water while awaiting construction certificate 

Path to On -site Discharge

• On- s ite treatment leading to direc t dis c harge
• C lean leac hate to meet FDE P Ground Water Limits  +E PA 

4 0  C FR Part 258 Appendix I
    

Reduc e relianc e on third party haulers , POT W for 
leac hate dis pos al – own the proc es s



Site Assessment

The Challenges
• Existing wetland system added little value
• Very tight, almost potable, GW limits to meet 

for direct discharge
⚬ S pec ific ally elements  s uc h as  boron, 

ars enic  
• Permit modific ation needed  
• Limited C apex availability
• B ig fluc tuations  in leac hate generation

The Advantages
• 20 0 ,0 0 0  gallon landfill pond availability – 

s ave c os t of water tanks  for bio pre-
treatment

• Low ammonia leac hate
• Willing, c reative owner
• Available 3  phas e power on s ite

2
ponds available

1-5
truckloads/day
hauled off-site



The Solution started with the 
data...data drives the design

• Reviewed raw leachate characteristics
• Evaluated treatment goals (GW limits) plus 40 CFR Part 258 

      Appendix I parameters
• 24 metals – Aluminum to Zinc
• General Chemistry limits such as ammonia, chloride, nitrate, hydrogen sulfide, TDS
• Identified contaminants of concern – boron, arsenic, ammonia

Contaminant
Raw Leachate

mg/l
GW Discharge Limits

mg/l

Ammonia 62.6 2.8

Arsenic Total 0.317 .01

Boron Total 22 1.4

Sulfate 1390 250

TDS 4730 500



Proposed Treatment Design Based 
on Data Analysis

• Convert wetland into aeration bio pre - treatment pond
• Scalable to accommodate rain events , up to 40,000 gpd influent
• Starlink connection enables remote PLC monitoring, data logging, operations, warnings

UF Reject

Fe3+







Confirm Design Success with Pilot
• Verified treatment performance
• Tested assumptions before system deployment
• Generated data for design decisions
• Helped support stakeholder confidence 

Contaminant
Raw Leachate

mg/l
GW Discharge Limits

mg/l
Pilot Results

mg/l

Ammonia 62.6 2.8 .8

Arsenic Total 0.317 .001

Boron Total 22 1.4

Sulfate 1390 250

TDS 4730 500

Non Detect

.21

32

41



Design Detail Step 1 – 
Aerated Biological Treatment

Bio- treatment Pond with 5 HP Aerators
• Ammonia, BOD reduction
• Low Capex, use 200,000 gallon 

ponds vs. water tanks
• Replaced water tank; tank costs 

exceed pond prep costs 



Design Detail Step 2 – 
Gravity Clarifier

Gravity  Clarifier
• TSS reduction
• Low capex, Opex 
• RAS returned to aeration pond



Design Detail Step 3 – 
Ultrafiltration + Double Reverse Osmosis

UF + Double  RO
• Boron, Arsenic, Sulphate reduction
• TDS reduction first pass RO 
• Need licensed operator 
• RO reject generation 



Gravity Clarifier
T S S  reduc tion

UF + Double RO
B oron, Zinc , T DS  reduc tion

Leachate System Design

Bio- treatment Pond with Aerators
Ammonia, BOD reduction

Clean 
water 
held for 
testing 
prior to 
discharge



Leachate System Design



Leachate System Design

Footprint 40’ x 40’
• Skid mounted 

versus container



Data Results: Meeting and 
exceeding GW; Part 258 limits

Contaminant
Raw Leachate

mg/l
GW Discharge 

Limits
mg/l

Production  Results
mg/l

Ammonia 62.6 2.8 .4

Arsenic Total 0.317 .001 Non Detect

Boron Total 22 1.4 0.243

Sulfate 1390 250 Non Detect

TDS 4730 500 30 99.4%

100%

98.9%

100%

99.4%

Reduction



Permitting Collaboration - 
Another Success Story

• Permit modification required
• Collaborative approach including provider, Tetra Tech,  

owner 
• Coordination with engineering and regulatory 

stakeholders
• Data-backed design helped move the project forward
• Compliance considerations built into implementation
• Running system in a loop to maintain bio activity in pond, 

testing, awaiting construction certificate 



Lessons Learned

• Start with data – data drives design 
• Define treatment goals early – direct discharge? Simple 

ammonia reduction to maintain POTW relationships? 
• Pilot before scaling
• Align design with permitting requirements
• Build for operational realities, not just lab performance
• Design lessons at the FL Landfill
• Biological activity must be managed
• RO reject must be managed
• Consider upsizing system for rain events
• Plan for varying leachate levels (add capacity) 



Value Delivered

Original Request

• More control, ownership of leachate disposal
• Less reliance on third parties to dispose leachate
• Budgeting accuracy, cost savings
• Scale for landfill expansion
• Long term operational plan for leachate disposal



Q&A / Discussion

obligatory before and after picture here!



THANK YOU

Booth #4

Jeffrey Palutis | jpalutis@atmos-technologies.com

Chip Benjamin | cbenjamin@atmos-technologies.com

Wenjun Liu | wliu@atmos-technologies.com
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