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Two Most Discussed PFAS Chemicals

Carbon - Fluorine
chain generally
‘common to all PFAS

This is the Problem
Perfluorooctane sulfonate (PFOS)
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Their chemical properties make them very persistent PFOA - perfluorooctanaic acid
in the environment -> “Forever Chemicals”

PFOS - perfiuoroactanesulfonic acid

Over 4,000 known PFAS compounds!!

ITRC PFAS Fact Sheet 04 (2018)

PFAS Chemical Properties

Chemical properties of PFAS Properties that make
* Water soluble
* Low volatility
* Resistant to biodegradation
* Oil and water resistant -
* Temperature and fire resistant
* Electrical insulating

them persistent in
the environment

Properties that make
them useful in
manufacturing and
fire fighting
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Fire-Fighting Foams Practice Facilities
(military bases and airports)

Air
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Why are we concerned about PFAS?

3M vs State of

Minnesota Settlement

Source: Minnesota’s PFAS Blueprint Summary, MPCA

Reasons for Increased Contamination Sites East Minneapolis Metro

3M Settlement Timeline

Increased awareness, more people are looking for it s

Better understanding of health impacts e

Better testing allowing for lower level detection -

o
-

https://3m \t.state.mn.us/sites/default/files/Irc-pfc-3sy21_1.pdf
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What is a Part Per Trillion (PPT)?

PFAS Contamination in East Minneapolis Metro

3M Manufacturing and Disposal Facilities

* Cottage Grove Facility — Produced PFAS g
(mainly PFOA) from 1940s to 2002 k

* Concentration = 1 nanogram per liter (ng/L) m
* Variety of industrial disposal areas in the

* 1 postage stamp in an area the size of Dallas, TX

East Metro
* 30 seconds out of every 1 million years « PFAS contamination in groundwater T
* Traveling 6 inches out of a 93 million mile journey to th * 14 communities impacted e

* PFAS advisories and regulations are proposed at PPT levels

Private Well Advisory Locations m

*  Aher May 2017 {MDH

Aug. 2016 - May 201
Belore Aug. 2018

noa) ann

guidancal

https://www.health.state.mn.us/communities/environment/hazardo
us/topics/sites.htm|#0D
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PFAS Contamination in East Minneapolis Metro

3M Settlement Priorities
* Two top priorities for funding:
* Priority one — Ensure safe and sustainable drinking water
* Priority two — Enhance natural resources
* Provides guidelines for how the state can use the money to resolve issues Dr' n k| ng Water Treatment
related to priorities 1 and 2.
Case Study

* Directs the MPCA and DNR to set up working groups to guide use of the
settlement funds through development of a long-term Conceptual Drinking
Water Supply Plan (CDWSP).
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PFAS Contamination in East Minneapolis Metro Introduction & Background

Conceptual Drinking Water Supply Plan City of Woodbury - Distribution System

The Plan * 19 Supply Wells in three
2 Fos Wellfields ?
e s e * Various PFAS Contamination Levels I~ Tamarack
° B e i | wellfield
o /.—\} e T Ry * Woodbury’s Long-Term PFAS
P \ i - Issues to be Addressed Through
i : K ° o the 3M Settlement
= T ‘: * Near-Term Solution is Required:

 Can the system mix PFAS concentrations
to acceptable levels or is temporary
treatment required?

e [ South 7 71
& | Wellfield % ==

https://3msettiement.state.mn.us/sites/detault/nies/Irc-prc-3syZ1 1.pdr
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Contamination Levels

PFAS Contamination in East Minneapolis Metro

1 3.04 293
onceptual Drinking Water Supply Plan ity of Woodbury - ampling and Trends (July ata) E !
Conceptual Drinking Water Supply PI City of Woodbury — PFAS Sampling and Trends (July 2021 Dat 2 o o

= e 4 214 224
i =) ~ 5 1.10 0.88
| fns Settlement E ste serriment | 6 3.42 3.46
e 7 3.40 334
o 1AMBD  g151.3M 8 0.64 041
9 3.08 297
; 10 025 0.14
& - 11 101 062
- 12 0.59 039
=2 13 446 398
s 14 045 031
o 15 0.12 0.05
=4 16 0.16 0.11
i 17 136 1.08
3 18 04 003
19 0.70 0.48
Acceptable Level: HI £ 0.9
e

e Source: DRAFT Woodbury Water Supply Master Plan

K = (RE2S & Jacobs) - 2019 PFAS Sampling Data
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Expedited Project Application

Distribution System PFAS Mitigation Feasibility Study

Development of a hydraulic model
focused on:

* PFAS mixing

« System operational dynamics

Evaluate impact of:

Losing water supply wells

The mixing dynamics and dilution
of PFAS

The hydraulic implications of each — v T —

well. ..
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Expedited Project Application

Distribution System PFAS Mitigation Feasibility Study

Percentage of Water with PFAS within the HI Range

HI Range 2020 Summer Demand: 18.2 MGD 2025 Summer Demand: 19.2 MGD
On Average Maximum On Average Maximum
<05 74.36% 55.64% 67.72% 44.10%
05-09 23.96% 1341% 2931% 12.87%
09 1.1 1.37% 8.51% 2.53% 5.88%
L1-20 030% 22.23% 0.54% 31.97%
20-3.0 0.01% 021% 0.01% 5.17%
Percentage of Water with PFAS within the HI Range
HI Range 2020 Peak Demand: 23.0 MGD 2025 Peak Demand: 24.3 MGD
On Average Maxi On Average Maximum
<05 52.23% 36.93% 50.01% 35.28%
05-09 29.09% 12.05% 22.69% 10.21%
09 1.1 15.58% 477% 18.23% 4.89%
L1-20 3.08% 37.64% 9.05% 37.82%
20-3.0 0.01% 8.61% 0.02% 11.50%
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Woodbury Mixing Model PFAS Results

City of Woodbury — Required Temporary Treatment

Woodbury Modeled Diurnal Demand and Production

40,000
Well Production Required

35,000 as

T Wel Production Required (improved Operations)

5 /N

= 3000

2 / \

£

3 2500 / \ Treatment Required

2 / \ 2

5§ om0 _/ \ ~

g - \ —~ 4,000 gpm 6,800 gpm

3

J R \ 7 <

s ~ v N

& 10,000 N - 7

£ ~

8 - Current Non-Impaired Well Firm
5,000 Capacity: 16,822 gom

26,800 gom Lost from Impaired Wells

2/9/2022

Woodbury Temporary GAC Treatment Plant

City of Woodbury — Required Temporary Treatment

« Since time of modeling, Well 17 became
fully impaired

4,200 GPM
HI<0.9

* Construct temporary treatment for
Wells 4, 6, 7, and 17 with some room for

expansion m J
* Treatment with GAC m

« Determined 4,000gpm of treatment was
required

Expansion space for
treated Well 3 and/or
5 if needed.
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Woodbury Temporary GAC Treatment Plant

Construction Schedule

Prosect Schedule | ot | iy | by | s |
[iaTalilalilalalaliTalale]

requires creative

scheduling and many
of moving parts!

Woodbury Temporary GAC Treatment Plant

Construction Schedule

Project Schedule

Fast-tracked schedule
requires creative
scheduling and many
of moving parts!
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Woodbury Temporary GAC Treatment Plant

Construction Schedule

Project Schedule

e Pyt v s ol
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requires creative
scheduling and many
of moving parts!

Woodbury Temporary GAC Treatment Plant

CMAR Selection Criteria

FINAL SCORES

Criteria Max Score

Rater's Final Score

Firm's existing workload andavalable
capacity 0

* Why CMAR?

* Allowed Woodbury to establish a
GMP (Guaranteed Maximum Price)
and only do 1 grant agreement.

* Gave Woodbury the opportunity to
select a contractor that they felt was
prepared to work with the
community as a team-mate.

* Interviewed 3 contractors
« Selected Rice Lake Construction

<—
Rici

CONSTRUCTION GROUT
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Woodbury Temporary GAC Treatment Plant

Concept Development - Tank Layout

27
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Woodbury Temporary GAC Treatment Plant

Concept Development - Building Layout

Woodbury Temporary GAC Treatment Plant

Concept Development - Site Plan

T

&
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Woodbury Temporary GAC Treatment Plant

City of Woodbury - Project Photos — Foundation Construction
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Woodbury Temporary GAC Treatment Plant

Woodbury Temporary GAC Treatment Plant
City of Woodbury - Project Photos

City of Woodbury - Project Photos - Foundation Construction

Woodbury Temporary GAC Treatment Plant Woodbury Temporary GAC Treatment Plant

City of Woodbury - Building Envelope City of Woodbury - Project Photos - Site Utilities

Woodbury Temporary GAC Treatment Plant

About the Presenter
AE2S Water Specialist

Aaron Vollmer, PE
Market Area Leader at AE2S

12+ Years of Experience in
Municipal Drinking Water

Aaron.Vollmer@ae2s.com

City of Woodbury - Project Photos - Building Envelope
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A key consideration is what to
do with the PFAS waste streams.
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PFAS Contamination in the US - 2017 PFAS - “The Forever Chemical” in the Media

Netflix documentary “The Devil We Know”
Movie “Dark Waters”
In February: 4,108 online articles about PFAS

https://www.ewe. org/interactive-maps/2019_pfas_contamination/map/
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PFAS Contamination in the US (as of Jan 6, 2021) Long-Chain vs. Short-Chain PFAS

e ik ¢ ! LONG-CHAIN SHORT-CHAIN

* More than 6 or 7 carbon atoms * Less than 6 or 7 carbon atoms
* Older PFAS compounds * Newer PFAS compounds

* PFOA and PFOS

* More harmful (increased
bioaccumulation)

* More stringent regulations

« Easier to treat in drinking water
(due to larger size)

* Less harmful
* Less stringent regulation
* More difficult to treat

GenX is replacement of PFOA
PFBS is replacement for PFOS

42
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Long-Chain vs. Short-Chain PFAS Increasing Regulatory Awareness

On Track for EPA
Drinking Water

LONG-CHAIN L Feguiaion

Earty Attantion

PFOS* PFOA’

UCMR3

* More than 6 or 7 carbon atoms

* Older PFAS compounds
* PFOA and PFOS

* More harmful (increased
bioaccumulation)

* More stringent regulations

Carrman State Analytes

All PFAS

Incraasing
Attantion

* Easier to treat in drinking water Al Other PFAS Atiension
(due to larger size)

ITRC PFAS Fact Sheet 06 (2017)
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Long-Chain vs. Short-Chain PFAS Monitoring PFAS in Community Public Water Systems

SHORT-CHAIN it for | Mmber oS Cp—

* Less than 6 or 7 carbon atoms
* Newer PFAS compounds
* Less harmful

Statewicte PEAS

« Less stringent regulation Manitorieg
* More difficult to treat

LOMR S

Total CPws 2008
vampled for PFAS 2025 .
GenX is replacement of PFOA
PFBS is replacement for PFOS "
S— S I ——
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Monitoring PFAS in Community Public Water Systems

PFAS Regulations in

Drinking Water

PFAS UCMR 3 ucmP Statewide UCMRA S
Resparnse 13-201 1 Manitaring
Monitoring

48
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How Do We Treat For

So What if you have
PFAS?

Granular Activated Carbon (GAC)

So What If You Have PFAS In Your Water?

Identify the source

* Removal Mechanism: PFAS (and other like

. . TOC) compounds absorb to the porous carbon
Identify the compound? (short or long chain?) part?des P P

How will this impact your water supply capacity? * Most proven PFAS treatment technology

Do | have an alternate water source? * Less effective at short-chain removal
* Treatment Considerations: Typically arranged

Treatment Options? in a lead lag configuration

Costs? . .

e
50 53

Anionic Exchange (IX)

* Removal Mechanism: Eositively charged
resins/polymers bind the negatively charged PFAS

P F n S Treat e nt * Can be specialized for specific PFAS compounds

* Most IX resins used for PFAS are single use media

* Treatment Considerations: Significant reduction in
treatment footprint. (3min EBCT vs 10min EBCT)

Options

* May need extensive pretreatment

* Pilot testing is a must
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Reverse Osmosis (RO)

Removal Mechanism: contaminated water is
pressurized and forced through a semipermeable
membrane that filters out PFAS (and other
contaminants)

Best broad spectrum PFAS removal

Most costly treatment solution

Treatment Considerations: RO brine will contain
concentrated PFAS and may require treatment
depending on disposal method

« Significant waste stream generation

* Potential synergies with treatment of other
contaminants

MN PFAS HBVs and HRLs (PPT)

eros pro L P ) PFPeA PFHXA
epaAdvisory £
AN -HBY
subchronic 15 3000 @
chronic 5 2000 @
AN - HRL
Subehvonic o ) 9000 7,000
chronic 30 El 7000 7200
Index Value 15 ) 2000 @ 7,000 Future

30 days t 10% of than 10%oflfetime

Index approach used to normalize and add all regulated  Ceras  Crrga  Creuxs | Ci Ceros

= Index Value
PFAS compounds (less than 1.0 s in compliance); 2,000 7,000t 47 5 - [ndexValu

However, in practice, a drinking water supply (e.g. well) is in violation if the running average of four
samples is above an index value of 0.9 (10% buffer for uncertainty)
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