Reporting Results of
Well Water Tests

Andrew George, UNC Institute for the Environment
Kelsey Pieper, Virginia Tech
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If you have questions,
Text: uncwells to 22333, or visit: pollev.com/uncwells



Our research goals

1. Measure contaminants in drinking water
from private wells

2. Examine well water quality and recovery
behaviors after Hurricanes Florence and
Michaael.

Funded by the US Environmental Protection
Agency and the National Science Foundation.



Sample collection

6+ hours no Flushed for
water use 5 minutes

WATER SOURCE:
1. What household water supply source was drawn for sampler Check one:
Qwell U spring Ucistern U other 2 specify:
If well is checked above: (a) isita: W dugor bored well W drilledwell W don’t know;
(b) what is the well’s depth, if known? ______ ft W don’t know

(c) what year was well constructed, 1f known? J don’t know

2. What water treatment devices are currently mnstalled? Check all that apply:
 none  acid neutralizer
U ultraviolet (UV) light U water softener (conditioner)




= (20 water samples

| = were collected from
lraaz .
- 242 residents



% VirginiaTech
Deparmeent of Civil ard Envirenmenta] Engineerms
418 Crarharn Hall, 1143 Pemy Strest, Blackshurz, VA 240461

Ta: Mame Aample [T 1=
Address Dizta: 27282012
Addresg

Sampling location: Address
Health-baszed water qualify parameters

. | wvsERa He HC LA
Parameter Your Rezsult | Units -"11'-1:1: Eroundwater and health
stanc standard® | screening leval*
Antimawy 201 w2l ] - 1
Arzemic =0.1) psl 10 10 -
EBarimn 2.1] peL 2,000 Tan -
Eoron 8.5 w=l - 7oa -
“Chrarnies (Taotal) 040 pzL 100 10 -
“Hexavaleat Chromium {Crf) 0I0[ pel 0.07
Cobalt 02| peL - - 1
Fluoride 01| meT 4 2 -
Selenium 1.9] p=L 50 20 -
Thallivm <0.1) p=l 2 0.2
Uranium 199 pL el -
Wanadinm L1 p=l - 0.1 0.3
Firs drow sapple
Cadrmium =01 w2l 5 2 -
Coppsr 4330 p=T 1,300 1,000 -
Lzad 14| pL 15 15 -
Mickel 23.0] p=L - 100 -
S-minnte fTach romple
Cadrminm 0.1] w=T 1.300 1,000 -
Coppsr <1.0] paL 1,300 1,000 -
Lzad =011 p=l 15 15 -
Mickel =0.1] pel - 100 -
Tha UE EPA kas sat legally s=forcaatls bealth-based Maxmmm Confamirant Lavels and Action Leveks for regulaied musiciz

aytams. Thase stamdards arg naed a5 3 guida for privete vl

“The WG DEQ kas set the 154 HOAC 0L 0202 Sroundweter Quality Standards Thess are the mexoum allovwebls concsnrztions
of confamirants = groundvwtss which may e tolerated without creating 2 thraat 1o bhuman healte or whick wewld cthenwise rander
the srousdaater wesarable for nie 25 a drinking water sowrss.

"The MG DE sets interim maxinvzn allow consentrations (TMAT) for sobstances when 2 stendard has not beex astablished. Thess
2re devaloped based on tordicologizal and spddeesiological data, stody requles, a=d calolabons.

“Tha M DEHHS sat 2 health sereeming leval for baxavalant chromives a1 a2 concsemraiios 1o be prossctive of peopls mgesting tha
watar over & Hfgtiag, An excesdance does not mean teat negative kaalth sffects would e sxpected for parsons imgesting the nate,
bt it Indicates a need to take 2 closer Jook.

! VirginiaTech

Department of Civil and Enviresmsental Engineermg

218 Drarkam Hall, 1145 Perry
418 Crarhar Hall, 1143 Permy

Tao: Xame
Address
Address

Lampling location: Address

Strest, Blacksburs, VA 24061
Strest, Blacksburs, VA 24061

Sample [Or 1=
Doata: 2723/2012

Nuisance-based water guality standards”

Parameter Vour Fesult | Units -Jq;;cd:;&ai
Abarnimar <10.0( pel 200
Chloride 3.7] msL 250
Irom 23867 pel 300
Manganeze 217 psTl 30
Bulfats 4] mzL 250
Tzl dizzabved solids 1068 | mzl 500
First draw samyle

Jinc | 33420 peLl | 5,000
S-miruse fTach sample

Jinc 283 pel | 5,000

"The Exvironsnertal Protection Azercy has s22 these velustary Secendary Maxizum Costapinamt Level
CEMCL) muizance-hazed standards for regulated pomicipal systems. These standands are uzed as 2 suide for

mrivate walls.
Unregulated water quoality parameters
. - Fecammended

Parameter Your Fesalt | Units Lirmits
Calchma 1| m=sL -
Hardness 6.6 | mal -
hlzmmesium 10| m=L -
hlalybdenum 224 p=T -
Potazzium 3678 pel -
Bodinm 23] msL 20
Aroniom 1728 p=T -

For more information contact Eel:ey Pieper at Virginis Tech or Andrew George at TMC:

Ealzey Bieper
Virginia Tech
kpieper @t adu
(318} 0280177

Andray Creorze

LC Institute for the Enviranment

andrewe(@ermail adu
(919 big-TR20



Water testing report

Health-based water Quality parameten

NC NC IMAC-

Parameter Your Result roundwater and health
standard- screening level”

Antimony =().1 - 1
Arsenic <0.1 10 -
Barium 91 700 -
Boron 8.5 700 -
*Chromium (Total) 0.40 10 -
“Hexavalent Chromium (Cr6) 0.10 - 0.07
Cobalt 2 . 1
Fluonde 0.1 2 -
Selemum 1.9 20 -
Thallium <{.1 . 0.2

Enforceable standards for municipal systems.




Health-based groundwater standards

Health-based water quality param

US EPA NC NC IMAC?
Parameter Your Result | Units 1 B | groundwater and health

standard 1 . .

standard screening level

Antimony <{0.1| pgl - 1
Arsenic =0.1| pgl 1 10 -
Barium 91| wel 200 700 -
Boron 85| ugL -
*Chromium (Total) 040 pgL 10 -
“Hexavalent Chromium (Cr6) 010 upg'L 0.07
Cobalt 2| ng/L 1
Fluoride 0.1 mgL -
Selenium 19| ug'L 3 -
Thallium <{0.1| pgl 0.2




Interim levels when standards

have not been established.

Health-based water guality parameters

US EPA NC NC IMAC?

Parameter Your Result | Units | groundwate and health
standard 3 . .

standard screening level

Antimony =0.1| pgl 4]

Arsenic <{0.1| pgl 10 11

Barium 91| wgL 2,000 T

Boron 85| ugL - T

*Chromium (Total) 040 upg'L 100 11

“Hexavalent Chromium (Cr6) 010 pgL -

Cobalt 2| ngL -

Fluonde 01| mgL + |

Selenium 1.9 ugL 30 2

Thallium =0.1| pgl 2




NC Health

Chatham County Results
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Sources of Potential Contaminants

Surface Water >
Plumbing materials
Copper  7inc
Lead Iron
Nickel Manganese
Cadmium
Groundwater
i lron
Manganese
Photo credit: Virginia Household Water Quality Program
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Metals I1n Water

Water Quality Concerns Plumbing & Appliance Concerns




Lead Concentration (ug/L)

. Lead First Draw -

®
50

®
40 o -

o o

30 . °

®

®
20 o ¢ Average:
o 15.1 ug/L
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Copper Concentration (ug/L)

16,000.0

14,000.0

12,000.0

10,000.0

8,000.0

6,000.0

4,000.0

2,000.0

0.0

Copper First Draw

Average:
800.6 ug/L




Sources of Potential Contaminants

Surface water > T r

Groundwater

C\(\\O('\de f/uoride

Photo credit: Virginia Household Water Quality Program

Plumbing
materials

uranium

SUlfate chromium
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Total Chromium & Hexavalent Chromium (Cr6)

NC
Total Chromium = 10 ug/L
Cr6 = No regulatory
standards

NC
Cr6 Screening Level = 0.07

ug/L




Very

. : Minimal Very low Low Moderate High

@ Risk of death from lightning

@ Odds of winning Mega Millions

@ Risk of death from shark attack

Risk Effectively Zero

1 in 10,000,000

w

Cr6
above
0.07

ppb

Minimal
Risk

1in 1,000,000

High

@® Risk of death in home accident

@® Risk of drowning in the tub

@® Risk of death of road accident

Risk of dying from cancer
smoking 20 cigarettes ®

a day for 30 years
Very low Low Moderate High Very High
Risk Risk Risk Risk
1in100,000 1in10,000 1in1,00 1in10 linl



Hexavalent Chromium (Cr6) -

3.25 ®
1.8%

1.6 o

1.4

1.2 ¢

1
0.8

Cr6 Concentrations (ppb)

0.6 ¢




% Exceeding Level

Percent of wells with Cr6 above
Health Screening Level (0.07 ppb)

100%
80%

80%

60%

51%
40%
24% 23%
] - -
0% -

Chatham New Hanover Robeson Iredell



Hexavalent Chromium (Cr6)

For more information and/or treatment assistance,
contact:

Kennedy Holt, MSPH
Chemical Risk Assessor at NC DHHS
Phone: 919-707-5910
Email: kennedy.holt@dhhs.nc.gov



Vanadium

NC

No regulatory standard

NC

Interim Maximum Allowable Level = 0.3 pug/L

20



Vanadium Concentrations (ppb)

20.0 |
15.0
10.0 |
5.0 |
[ J
o

Vanadium

Average =
1.4 ug/L




Percent of wells with Vanadium above
State Limit (0.3 ppb)

100%

91%

83%

67%

23%

Chatham New Hanover Robeson Iredell

Wells Exceeding IMAC Level

0% -



Treat water at Treat water In
the kitchen tap the whole house




How to Treat Metals in Water

*NSF 53 Certified




Flushing

Lead

Copper
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Concentration, parts per billion

Lead Filter Summary

7‘\ = Kitchen tap water before filtering

70 A = Filtered tap water

»

66.30

60

50

40

30

20
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0 %010 #0.24

4

A<0.5 A <05 A <05



1.8

1.6

14

1.2

0.8

0.6

Concentration, parts per billion

Chromium 6 Filter Summary

A 1.82

yﬁ\ = Kitchen tap water before filtering

A = Filtered tap water

A 1.31 A 1.36 A 1.32




Recommendations:

e Contact a minimum of 3 water treatment
specialists/companies

* Explain or provide water sample results

« Compare pricing and recommended systems!



Drinking Water Treatment

Wilson Mize, R.E.H.S.

Regional Environmental Health Specialist
Division of Public Health, On-site Water Protection
North Carolina Department of Health and Human Services
919-270-9665 Work Cell
Wilson.Mize@dhhs.nc.gov



mailto:Wilson.Mize@dhhs.nc.gov

Special thanks to

Wesley Samuels Annex
Central Carolina Community College

Study participants & community mentors

Our research team:

 UNC-Chapel Hill: Kathleen Gray, PhD; Neasha Graves
Andrew George, PhD

 Virginia Tech: Kelsey Pieper, PhD; Mark Edwards, PhD, Kory Wait Community Engagement Coordinator
» Therese Vick, Blue Ridge Environmental Defense League Institute for the Environment

UNC at Chapel Hill
» Judy Hogan andrewg@unc.edu
» Rhonda Whitley 919-966-7839

www.ie.unc.edu

Funders
National Science Foundation (NSF No.: 1855567)
Environmental Protection Agency (EPA No.: G2017-ORD-F1)
Fred and Alice Stanback Fund

If you have questions,
Text: uncwells to 22333, or visit: pollev.com/uncwells


mailto:andrewg@unc.edu
http://www.ie.unc.edu/

