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This is Going to be Expensive

Maximum Contaminant Level Maximum Contaminant Level u
Chemical Goal (MCLG) (MCL) 3 yea rS Of
PFOA 0 4.0 ppt monitoring &
PFOS 0 4.0 ppt i
PFHXS 10 ppt 10 ppt reportin g
HFPO-DA (GenX chemicals) 10 ppt 10 ppt

[ |

PENA 10 ppt 10 ppt 5 yea rS to
Mixture of two or more:; PFHxS, |Hazard Index of 1 Hazard Index of 1 a C h |eve
PFNA, HFPO-DA, and PFBS

compliance

*Compliance is determined by running annual averages at the sampling point
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This is Going to be Expensive Of the 50,000 Community
Water Systems in the US,

Table 7-1 Annual Costs to Household for Removing PFAS from Drinking Water 80% are Sma", SerVi ng
Category Population Range Population Costs per Household
25 t0 100 $3570 - $3570

2 101-500 245 $1675 - $1750 B Very Sma“ (54%) $298/m0
3 501-1,100 736 $1360 - $1390
4 1,001-3,300 1,939 $575 - $640 _’» small (27%): $48_146/m0 COSt per
: 3,301-10,000 5,696 sw0s-s325 1~ Medium (10%): $25-27/mo C(‘)‘fg::':gr
6 10,001-50,000 20,613 $200 - $225
7 50,001-100,000 67,417 $155 - $175 — La rge (8%) $13_19/m0 removal
8 100,001-1,000,000 204,194 $65 - $70 n
9 >1,000,000 1,700,000 $115 - $120 — Very Large (1%): $5-10/mo

American Water WITAF 56 TECHNICAL MEMORANDUM, PFAS National Cost

] Works ASSOCiation Model Report for AWWA, Black & Veatch, March 7, 2023




Manage Risk & Cost by Understanding Sources

" Treatment is frequently necessary,
but less is more

= Understanding sources helps to
minimize treatment requirements

Q. pfas AND ("water utility" or "water utilities") X §§ & Q
AND (groundwater OR "ground water") AND
treatment

o~ Treatment: 9,000 results
c Q. pfas AND ("water utility" or "water utilities") X § & Q

AND (groundwater OR "ground water") AND
("source identification" OR "alternate source")

Sources: 700 results



What are the potential
sources of contamination
observed in existing
wells?

Which potential well sites
have the least risk of
PFAS contamination?

~, ., ~ The Problem

Many wells impacted by PFAS

Aging wells need replacement,
reliability concerns

Infrastructure investments are
significant, reduce risk

Local data on PFAS occurrence
and historical uses is limited
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Practical Risk Evaluation and Screening

Objective: Focus & Prioritize

= | everage existing tools
= Use publicly available data s

= Target best candidate sites e & ‘ § a2
for further investigation

Well-Source

Potential
Well Pair 1 ‘
i _JlasL

Potential

n
Total Risk Capture Potential Infiltration
2 Zone Source Susceptibility
Score Component (i) Component (i) Component (i)
Potential
Sources —
i=1ton
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Capture Zone Delineation

= Geology

- " Hydrogeology
ﬂ; = Existing wells
| = Potential well
. Screened sites

Interval
Screened
Intervals




Capture Zone Delineation

" Groundwater
flow modeling
(MODFLOW)

= Particle tracking
(MODPATH)

-

Particle Tracks

INTERA



Capture Zone Delineation

50_YearCapture o De“neaUOn Of

T
Zone at.Surfacea, 50-yr capture
zones w buffers

= 1strisk score
component

= Bounds the
environmental
record search

Particle Tracks



Potential Sources of PFAS Contamination

50-YearCapture
Zone at Surface

Environmental_Sites

. Automotive and Paint
Buildings and Construction
Car Wash

Chemical Industry

. Cleaning Product Manufacturing

. Coatings and Paints
Consumer Products

I ory Cleaner

. Electronics Industry

. Energy Sector

. Fire Department

[ cendfin

- Metal Manufacturing

. Paper Mills and Products
Photoprocessing

[ Plastics and Resins
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Potential Sources of PFAS Contamination

Industry/Activity Risk
Ranking

Pre-1980’s Uses?

(Poor Housekeeping
Practices)

Documented Release
of PFAS or Common
Co-Contaminant

HIGH RISK MED RISK LOW RISK
Ranked Industry/Activity Ranked Industry/Activity Ranked Industry/Activity

+0.3 +0.2 +0.1

RELEASE TO RELEASE TO RELEASE TO NO DOCUMENTED
GROUNDWATER SOIL AIR RELEASES

+0.4 +0.3 +0.2 +0.0

POTENTIAL SOURCE SCORE COMPONENT (0-1)

UNRELATED
Industry/Activity

+0.0

2"d risk score
component

Type of use

Poorer practices
assumed pre-
1980’s

Documented
releases



Vulnerability to Surface Contamination

K @/ = Relative risk that
~ PFAS Contamination surface release
' I reaches groundwater
= Soils
* Regulated PFAS

® = Vadose zone
“modeled thickness

groundwater level 5= | = Pervious surfaces



Vulnerability to Surface Contamination

Concentration at 10 ft deep

= Applied Gou, et al
(2022) vadose zone
screening model

sandy clay

i /\ | ﬂ\ " Evaluated parameter
SR S sensitivity

i Il I = Generalized selected
H / | /\ parameters
A U

Guo, B., J. Zheng, M. Brusseau, and Y. Zhang. 2022. A screening model for
quantifying PFAS leaching in the vadose zone and mass discharge to groundwater.




Vulnerability to Surface Contamination

Years Until 1 ppt Reaches Various Depths [ | Ti m e for 1 p pt to reaCh

10 ft 20 ft 301t
40 60 80 60

T W | mw groundwater from a
aaaaaaaaaaaaaa unit surface release

Con . - = Conservatively selected
-] .| .- fastest arriving PFAS

40 ft 50 ft
a4 g 55

aaaaaaaaaa

aaaaaaaaaa

aaaaaaaaaaaaaa

aaaaaaaaaa

Infiltration
Component Score

Time to 1 ppt

loam 1 40 g 50
f T T T b T T T T
o 20 40 60 [} 20 40 60 80
Years Years

Guo, B., J. Zheng, M. Brusseau, and Y. Zhang. 2022. A screening model for
quantifying PFAS leaching in the vadose zone and mass discharge to groundwater.




Vulnerability to Surface Contamination

= 3" risk score component
= Mapped across study area

= Based on quickest arrival of 1
ppt to groundwater

" Predominantly sand & gravel
= Variable vadose zone thickness
= Adjusted for perviousness

g Infiltration Susceptibility Source D SGB GW Model Domain
Component Faults (USGS)

....... |nfe"ed
— = = Moderately Constrained




Score Potential Sites to Evaluate Relative Risk

= Sum risk scores associated
with each potential source

= Compare to available water
qguality data

@ Existing Wells Pot;ntial PFAS Source  Potential Source Score Infiltration Susceptibility
. . @) Potential Well Sites Impact Score (size) Component (color) Source Component
= Put in context of hydrogeologiC s o & D wa _Ja
. .y [ capture Zone O =08 O <08
understanding & utility system = emzmen O = o =
n
Tarall (R Capture Potential Infiltration
S Zone Source Susceptibility
core Component (i) Component (i) Component (i)
Potential e
Sources "\__
i=1lton
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Practical Insights

= Higher-risk areas to avoid for new wells

= Potential lower-risk well sites to investigate further,
with specific guidance

= |dentification of potential sources to existing wells
with specific guidance for further investigation.
Remediation? Cost recovery?

= Coordination with neighboring agencies to share
information - changes in water quality, pumping
patterns

=

y
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Thank You!
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