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PFAS Limits gl | R IR A TECH

* NY MCLs vs Michigan EGLE Rule 57

PFAS NY MCL (ng/l or ppt) MI EGLE Rule 57 (ng/l or ppt)

* Main pathway through NPDES permitting
* Industrial Pretreatment Program (IPP) pathway for discharges to POTWs
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Types of PFAS Treatment

* Absorption

= Granular Activated Carbon (GAC)
* lon Exchange Resin (IX)

* Separation
= Filtration
= Reverse Osmosis
= Foam Fractionation (FF)

* Destruction
= Supercritical Water Oxidation
» Electrochemical Oxidation
= Sonolysis
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Types of PFAS Treatment - Pros and Cons T | TETRA TECH

GAC IX FF RO

GAC is readily available Slower PFAS selective Not selective, but

Relatively low capitol breakthrough for Relatively low effective at treating

cost short-chained O&M cost most contaminants
PFAS than GAC Ease of Can discharge on-site
Relatively low operations Concentrate can be
capitol cost Low residual recirculated on-site
Some selectivity volume (~1%) Simple operations

Not selective, other IX resin is more Relatively high Relatively high capitol

contaminants interfere expensive than capitol cost cost

with PFAS removal GAC High residual volume
Quicker breakthrough for Relatively high (~10-15%)

short-chain PFAS than IX O&M cost

Relatively high O&M cost
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Case Study Site T

 211.3 acre MSW Landfill in Michigan
= 159.8 acres active, 51.5 acres closed

100,000 gpd total leachate generation
* Discharge to a POTW (under IPP)

pretreatment
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PFAS contaminants of concern (EGLE RU#e..SY'
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* Existing pre-treatment plant for 50,000 gpd
= Flocculation and sedimentation to reduce TSS
» GAC (for PCB removal ) with bag filters for




Case Study Site | TeTRA TECH

* Need for treatment

= Discussions with POTW about PFAS to be
added to permit

= Not consistently meeting PCBs limit due
to inconsistent pre-treatment operations
of flocculation and sedimentation

* 56,000 gpd proposed capacity

» Leachate/ condensate/ dewatering liquid
* Treatment technologies considered:

= GAC with IX > POTW

= GACwith FF> POTW
= RO > On-site

B e
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Case Study Site

* Treatment considerations
= Pilot testing completed to confirm
» Re-use of existing if possible
— Building with dual containment
—GAC vessels
— Bag filters
— Storage tanks
* Modifications required
» Effluent storage tanks to EQ tanks
* Rearrange equipment

* No LFG available for use
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Granular Activated Carbon and lon Exchange Tt | TETRA TECH

Sand
Filter

Clarifier

Coag

w Bag Filters Effluent

Discharge

Sludge
Disposal
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Granular Activated Carbon and Foam Fractionation

o Sand
Clarifier Filter
Oil Water
Sep
Sludge
m_ Disposal
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Reverse Osmosis Tt | TETRA TECH

[

S— Effluent

Dual Stage RO with Discharge
High-pressure (1800 psi) > >
Concentrate Stage
Degasifier
Anti-foul/ Cor!centrate
Anti-scale Disposal :
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Cost Considerations: Capital Costs

I

Site Improvements Supporting Equipment Engineering

Conveyance
infrastructure, utilities,
foundation, building,
storage/EQ tank

Pre- and post-treatment Design, construction
equipment, tanks, pumps, management and
instrumentation, controls oversight

Treatment Equipment Construction

GAC, IX, FF, RO Delivery, installation,
Equipment testing, startup, training
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Case Study - Capital Costs

TETRA TECH

Capital Cost GAC and IX
Site Improvements -
Equipment $353,000
Construction $1,038,000
Contingency (15%) $208,650
Total $1,599,650

Total (Debt Service, Annual)* $133,860

* Assumes 30 year loan with 5.5% interest rate
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GAC and FF
$71,000
$1,977,000
$567,000
$392,250
$3,007,250

$119,000
$2,189,000
$1,321,000

$544,350

$251,640 $349,220

$4,173,350



Cost Considerations: Operations and Maintenance Costs

i

Sampling and
Analytics

Staffing

e Parttime
e Full time

Cleaning/
Maintenance/
Replacement

* Equipment
* Media

Processing
Chemicals and
Materials
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Electrical Supply

I

Residuals
Management

 Waste materials
e Sewer Service Fees
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Case Study - Annual Operations and Maintenance Costs Tt | TETRA TECH

Operations and Maintenance GAC and IX GAC and FF RO*
Cost

Staffing and Analytics $234,000 $187,060 $89,500
Processing Chemicals $222,940 $172,540 $269,330
Electricity $31,980 $36,970 $40,560

Residuals Management §79,170 $131,540 $205,810
Sewer Service Fee $500,000 $500,000 $500,000

Contingency (15%) $160,210 $154,220 $165,780
Total $1,228,300 $1,182,330 $1,270,980

* Assumes off-site disposal of concentrate and effluent discharge off-site to POTW, i.e., conservative approach
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Case Study - RO Annual Operations and T | TETRA TECH
Maintenance Costs

Operations and RO* RO (Direct Discharge) RO (Direct Discharge & on-
Maintenance Cost site Concentrate Recirc)

Staffing and Analytics $89,500 $89,500 $89,500
Processing Chemicals $269,330 $269,330 $269,330
Electricity $40,560 $40,560 $40,560

Residuals Management $205,810 $205,810 $67,600
Sewer Service Fee $500,000 SO S0

Contingency (15%) $165,780 $90,780 $70,050
Total $1,270,980 $695,980 $537,040

* Assumes off-site disposal of concentrate and effluent discharge off-site to POTW, i.e., conservative approach
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Case Study - Cost Comparison T | TETRA TECH

GACand IX | GAC and FF RO (Direct

Discharge)
Capital Cost (Debt Service, Annual)  $133,860 $251,640 $349,220 $349,220 $349,220
Annual O&M Cost $1,228,300 $1,182,330 $1,270,980 $695,980 $537,040
Total $1,362,160 $1,433,970 $1,620,200 $1,045,200 $886,260

RO (Direct Disch.
& on-site Recirc.)

Cost per Gallon $0.067 $0.070 $0.089 $0.051 $0.043

Cost to haul leachate
~$0.14 per gallon
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Main Factors for Consideration Tt | TETRA TECH

o

[ ]

- Are there discharge Wl ° IS there a budget
requirements for preference/
other constituents? constraint for:

» Capital Costs

= O&M Costs

* |s there a local
POTW capable of
treating PFAS?

= |sitdirect
connection or
hauling?

= Whatis the sewer
service fee?

* |s there existing

treatment
equipment on site?

L
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Thank You, Questions? T | TETRA TECH

Kirstie Shurie
Kirstie.Shurie@tetratech.com
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