Risks to Private Wells

TEAM 2: PRIVATE WELL RISK ASSESSMENT
JACQUELINE MACDONALD GIBSON, DAVID GENEREUX, JAVAD ROOSTAEI

NC PFAS Testing (PFAST) Network, a research program funded by the NC Policy Collaboratory



High Variation in GenX and PFAS in
Private Wells Has Been Observed

>1200 well water samples tested

> 19% > health goal
© 31% non-detect

Map Key

> Red => 140 ng/L
> Yellow = 0- 140 ng/L
> @Green = nondetect

Figure courtesy of DEQ




There Are Many Ways PFAS Could Get
Into Well Water
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There Are Many Ways PFAS Could Get
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There Are Many Ways PFAS Could Get
Into Well Water
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Experience Elsewhere Shows Travel with
Wind Can Be the Most Important Source

PFAS spread with wind to
water wells near
Parkersburg, WV,
Chemours facility.

Is wind also important in
NC?




Research Objectives

1. Determine why some wells are contaminated and others are not.

> What features of the wells, landscape, geology, weather, and geographic location
influence risks to wells?

2. Develop user-friendly web site to help private well owners assess risks.

3. Estimate how long it will take to “flush out” the PFAS that are already in the
groundwater.



Methods




Use “Artificial Intelligence” to Predict
Wells at Risk

U.S. NATIONAL ACADEMIES OF SCIENCES,
ENGINEERING, AND MEDICINE

DOCTORS USE IT TO DIAGNOSE DISEASES

Artificial Intelligence
Practitioner System

“Artificial intelligence is M

Emergency

test results

being called the “new
electricity.”

Reasoning
result,
explanation




Our Artificial Intelligence Algorithms
Search for Patterns in Data

BIG DATABASES TAKE UP A LOT OF
SPACE

IF WE CAN IDENTIFY PATTERNS, NEED
LESS SPACE TO STORE DATA
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4 1 1 4 0 0.58483979 216886298 9.96128288 7.7924199 103516515 99.6351954  3.71E-31 316133495 11.1590828 3.56258358 204414931
5 1 1 5 0 21.2813212 37.2109309 318617597 47.2109909 7.80920491 235482012  6.47E-06 33.9640839 16238231 3.77831526 199346129
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12 1 1 5 0 480059202 580322582 473061859 496942371 257330031 355.061154 0.1 69.2563435 19.9586418 4.59771717 217240072 Showr
13 1 1 6 0 29328806 57.2544401 555216021 29350038 425981802 339.772321 0.1 70026799 20.0955127 4.89707308 225074325
14 1 1 7 0 444346605 432466045 105580191 32.0630377 48.8700524 304693249 001467007 68.1071488 18.138348 465300341 225654916
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17 1 1 3 0 57.3655713 514153945 6.29094709 10777496 16.7572748 301.088384 0.09999957 30.2843787 13.2087581 3.41826417 199308991
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20 1 1 6 0 245923161 50.9269425 412267895 44.9819635 24.3109184 348.335314 0.09999999 46.8920697 18.7177632 4.21899481 209062637
21 1 1 7 0 29.1260754 396942371 344957399 18.7318358 37.7433278 297.498974 009649754 67.2372233 18.1589306 4.54826549 218236588
22 1 1 1 0 30.2194307 19.350038 235825189 23.8237388 42.4363893 274.802913 2.19E-13 50.8381482 16.5736701 4.54977185 221899013
23 1 1 2 0 7.29881529 43.0945566 10964098 9.91637053 29.1259149 176.381751 1.65E-18 429634826 13.5636777 405053325 2.15179768
24 1 1 3 0 265549921 43.914573 28.2152462 13.2613506 23.8057524 223.610811 0.02116139 62.8283018 13.6499928 3.99423291 2.08502171 Internet
25 1 1 4 0 41.2893488 26.7241115 225887817 541844991 35.6520538 299.498546  8.296-06 26.5304627 15.1936766 4.37440029 212449057
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27 1 1 6 1 482950301 628017738 30.0067235 43.1674014 35.3104892 294.080619  2.01E-08 58.4493159 18.0411688 439806255 2.12812779
28 1 1 7 1 183092847 52.2170116 284830607 42.2032482 20.2093798 281055272 0.02707851 63.6219364 189790423 428839492 2.1617652
29 1 1 1 1 246367164 19.2011428 7.36504852 31699377 43.2488915 1833725 151E-32 419399142 163767455 4.2760435 2.14761856
30 1 1 2 1 52.6475777 55.7894743 27.7821956 17.8664438 68.8455981 277.012394 0.1 915817563 15.896369 456947856 2.17991135
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We Built a Database of Multiple Factors
That Might Influence GenX in Well Water

803 wells
76 types of data
M “Waste Sites \
7 gk andﬁ"s
S septic
i | Systems




We “Train” the Model on Part of the Data

and Test Its Accuracy on the Rest
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Preliminary Results




Artificial Intelligence System Predicts Where
GenX Is Likely to Exceed Health Goal

~.  Predicted chance of GenX
occurrence above provisional
health goal (140 ng/L)




Distance, Wind Direction Are the Major
Factors Influencing GenX in Wells (So Far)
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Distance, Wind Direction Are the Major
Factors Influencing GenX in Wells (So Far)

Impervious surface t
area

GenX risk ﬁl

Impervi rface area

Probability of GenX visional health goal




Distance, Wind Direction Are the Major
Factors Influencing GenX in Wells (So Far)
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Model Can Achieve High Accuracy In Finding
At-Risk Wells (But with “False Positives”)

Chance of Finding Wells with High Chance of a False Positive

GenX

91% 57%
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Model Can Achieve High Accuracy In Finding
At-Risk Wells (But with “False Positives”)

Chance of Finding Wells with High Chance of a False Positive
GenX
91% 43%
87% 57%
85% 39%
61% 19%



rototype Web Version Allows Users to
redict Risks at Untested Wells
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BPFAS
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Risk of GenX in Private Wells Near the Chemours Facility, NC

Bayesia Simulator JMG Model 8¢ JMG for Web

Distance from Chemours plant (miles)

— Probability of GenX > provisional health goal
Mean —

>140 HE0.19
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Well location relative to wind direction
Ground elevation (feet)

Impervious surface area

Urban land in township




To Improve Accuracy, We Need Data

on Well Characteristics

» Depth

» Year constructed

» Construction type
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Summary

Our goals are to

1. Predict which wells are at risk of PFAS contamination, and identify factors
influencing those risks.

2. Develop a user-friendly web tool for well owners to use to predict risks.
3. Understand how long it will take for PFAS to “flush out” of the groundwater.

Results so far suggest that
> @enX in private wells may originate from GenXin air.
> Risk can be predicted, even with limited data on well characteristics.



Next Steps

> Collect data on well depth, construction type, age for as may of the 803 wells
as possible.

> Refine the predictive model with these new data.
> Make the model available on the Web.

> Answer questions about how long it will take for GenX and other PFAS to flush
from the groundwater.
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