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• 50,000 gpd leachate

• Pretreatment plant

• Direct discharge
▪ Port Huron WWTP
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Leachate 
Treatment 

Plant

Smiths Creek Landfill



2026 Federation of New York Solid Waste Conference 3

Leachate Storage 
100,000 gallons

CO2 Stripping
35,000 gallons

NH2 Stripping
35,000 gallons

Sodium Hydroxide
2x 5,000 gallons

(not in use)

Sludge Holding
35,000 gallons

Wet Well

Sedimentation

Flocculant, Coagulant

Landfill

To Disposal

Port Huron WWTP

Aerated Lagoons

Kimball Township
Sewer

Ferric Acid

IUP Compliance 
Point

• Carbon dioxide and ammonia stripping

• Solids removal

• Aerated Lagoons

Existing Leachate Pre-treatment Plant
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Regulatory Framework
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• Clean Water Act (1972) as amended
▪ 40 CFR Part 445 et seq., Categorical Pretreatment Standards for Landfills

• EGLE responsible to implement and enforce regulation consistent with CWA

• Direct Discharges are subject to National  Pollution Discharge Elimination System 
(NPDES) permit issued by EGLE
▪ Rule 57 Water Quality Values (last revised October 18, 2024)

• Indirect Discharges to Port Huron WWTP are subject to Local Limits and Industrial 
User Permits (IUP) by the WWTP

• US EPA to promulgate new standards for landfills (‘Plan 15’)
▪ Plan 15 effluent guidelines will include limits for PFAS (last update January 2023)
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Parameter Average Range IUP Limit

Total Suspended Solids (TSS) (mg/l) 140 24 – 770 2,977

Total Cyanide (mg/l) 0.20 0.054 – 0.43 1.1

Total Mercury (mg/l) 0.000012 0.0000041 – 0.000031 <0.0002

Total Zinc (mg/l) 0.12 0.031 – 0.63 1.86

pH (SU) 6.0 – 11.0

Ammonia Nitrogen (lb/d) 48 0 – 259 345.6

Ammonia Nitrogen (mg/l) 

(based on discharge of 50,000 gpd)
122 0.02 – 690 828.24

Perfluorooctane Sulfonic Acid (PFOS) (ng/l) 140 28 - 510 130

Effluent from Existing Pre-treatment Plant
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• Treatment technologies capable of meeting discharge limits
▪ Commercially available

▪ Proven technologies

▪ Present and likely future limits

• Projected Total Cost of Ownership (TCO)
▪ Maximize reuse of existing structure and equipment

• Technologies evaluated – separation technologies
▪ Foam Fractionation (FF)

▪ Granular Activated Carbon and Ion Exchange Resin (GAC/IX)

▪ Reverse Osmosis (RO)

7

Leachate PFAS Treatment Feasibility Study
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Foam Fractionation
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• Induces bubbles in 
leachate

• PFAS attach to the 
leachate/bubble interface

• PFAS selective, minimal-
to-no effect on other 
compounds

• Lower efficacy in 
removing short-chain 
PFAS
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Foam Fractionation Pilot Testing

Parameter EGLE WQV (ng/l) IUP Permit Limit (ng/l) Average (ng/l) Range (ng/l)

PFOS 12 130 <12.44 <2.25 – <42.2

PFOA 170 <6.30 <1.05 – <18.3

PFNA 30 <6.33 <1.03 – <19.1

PFBS* 670,000 687 427 – 1,110

PFHxS* 210 <21.26 <3.53 – <61.8

Table Notes:

1. Testing results are from 9 ect2 pilot testing trials for treated water from the lag fractionator (2nd stage of 
foam fractionation).

2. Blue values exceed the EGLE WQV limit.

3. Short-chain PFAS compounds are noted with an * and include: PFBS and PFHxS.

4. All results were non-detect except results for PFBS.
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• Targeted compounds
▪ Volatile organics

▪ Semi-volatile organics

▪ Heavy metals

▪ Dissolved solids

▪ PFAS

• Co-contaminants present in 
leachate ‘compete’ with PFAS for 
adsorption
➔more frequent media exchanges
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Granular Activated Carbon & Ion Exchange Resin
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GAC and IX Pilot Testing

Day After GAC After IX

1 <1.5 <1.6

2 <16 <15

3 <16 <15

4 <16 <16

5 18 <15
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PFOS (ng/l)

GAC Pilot Testing Results

PFOS IUP 
Limit: 130 ng/l
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• Highly effective for treatment of many contaminants

• PFAS removal rates > 99%

• No interference with treatment of PFAS
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• Can replace 
off-site 
disposal

• Requires daily 
concentrate 
disposal

Reverse Osmosis
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TSS 
(mg/l)

Total 
Cyanide 

(mg/l)

Total 
Mercury 

(mg/l)

Total Zinc 
(mg/l)

pH (SU) Ammonia 
Nitrogen 

(mg/l)

PFOS 
(ng/l)

IUP Permit Limit 2,977 1.1 <0.0002 1.86 6.0 – 11.0 828.24 130

Effluent
(Raw Leachate)

<0.376 <0.0018 <0.00007 <0.00652 5.65 1.73 <0.67

Effluent
(Pre-treated Leachate)

<2.83 <0.005 <0.0002 <0.05 6.59 3.95 <0.72

PFOS (ng/l) PFOA (ng/l) PFNA (ng/l) PFBS (ng/l) PFHxS (ng/l)

EGLE WQV 12 170 30 670,000 210

Effluent (Raw Leachate) <0.67 <1.1 <0.88 <0.82 <0.78

Effluent (Pre-treated Leachate) <0.72 <1.2 <0.96 <0.89 <0.84
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No exceedances of PFOS or other IUP Effluent Limits

Reverse Osmosis Pilot Testing
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Foam Fractionation GAC & IX Reverse Osmosis

PFAS Selective ✓ - X

Effective at Removal of Other 
Constituents

X - ✓

Protective of Potential Future Changes - ✓ ✓+

Relative Lead Time Fast Medium Long

Relative Capital Cost Medium-Low Low High

Relative Operating Demand Low Medium High

Residuals Foamate (~3%) Spent Media (Varies) Concentrate (~15%)

Discharge WWTP WWTP On-site

Comparison of Treatment Technologies Evaluated
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Cost (Annual)
Current 

Operations
GAC/IX

Foam 

Fractionation

RO – Discharge 

to Port Huron 

WWTP

RO – Discharge 

On-site

Annualized Capital Cost* $0 $188,000 $170,000 $421,000 $421,000

Annual Operations and 

Maintenance Cost
$504,000 $1,009,000 $975,000 $1,706,000 $1,601,000

Total Annual Cost $504,000 $1,197,000 $1,145,000 $2,126,000 $2,021,000

Unit Cost per Gallon                                  

(based on 50,000 gpd)
$0.028 $0.066 $0.063 $0.116 $0.111
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*Not shown is debt service for the existing treatment facility.
**Costs presented for treatment options include costs to operate the existing treatment facility.

Estimated Total Cost of Ownership
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• Direct connection and low 
sewer service fee

• Existing pre-treatment 
equipment
▪ Otherwise met permit limits

▪ Recent capital investment

• Fit in existing building

• No liquid recirculation on-site

• Timeline ~ 1 Year
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Key Factors for Selection at Smiths Creek Landfill
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Project Timeline
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PFOS

Percent Removal:
65% - 80%

Compliant with IUP Permit:
130 ng/l

System Performance
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Actual Costs

Operating Expenses 
(Annual)

Existing                         
Pre-treatment 

Operations

Operations 
With Foam 

Fractionation

Staffing and Analytics $250,000 $356,000

Processing Chemicals $88,800 $198,400

Utilities (Electric, Water, Gas) $67,500 $103,300

Kimball Township Sewer Fee $84,000 $84,000

Residuals Management $13,900 $18,000

Total $504,200 $759,700
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Capital Cost: ~$1.5 million

Incremental Annual Operational Cost: ~$255,500
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Actual Costs Compared to Estimated Costs
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Operating Expenses (Annual) Estimated Incremental Cost Actual Incremental Cost

Staffing and Analytics $67,000 $106,000

Processing Chemicals $268,800 $109,600

Utilities (Electric, Water, Gas) $35,800 $35,800*

Kimball Township Sewer Fee - -

Residuals Management $4,200 $4,100

Subtotal $275,800 $255,500

Contingency (25%) $69,000 N/A

Total $344,800 $255,500

*Estimated

Estimated Capital Cost Actual Capital Cost

~$1.7 million ~$1.5 million
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Thank You and Questions
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Sr Project Manager, Leachate Management Services
Tetra Tech

Kirstie.Shurie@tetratech.com
(p) 818.903.2387

Kirstie Shurie

Director
Smiths Creek Landfill

mwilliams@stclaircounty.org
(p) 810.989.6979

Matthew Williams
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