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Agenda

Welcome: Brady Freeman, Iredell Health and Senator Sawyer
Overview of team: Marc Edwards, Virginia Tech
Overview of sampling: Kelsey Pieper, Virginia T

ech
Water results: Rebecca Kriss and Kory Wait, Virginia Tech
Treatment solutions: Wilson Mize, DHHS

Questions



Our research goals

1. Measure lead in drinking water from private
wells

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

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



Sample collection

6+ hours no
water use

First draw
sample



Sample collection

6+ hours no Flushed for
water use 5 minutes

First draw Flushed
sample sample



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:
dwell spring W cistern W other =2 specify:
If well is checked above: (a) isita: @ dugor bored well W drilledwell W don’t know;

(b) what 1s the well’s depth, 1f knownr ft [ don’t know
(c) what year was well constructed, 1f knownr J don’t know
2. What water treatment devices are currently installedr Check all that apply:
- none  acid neutralizer
 ultraviolet (UV) light 1 water softener (conditioner)




5 ' 2,358 water samples

B3 .« were collected from
A s /80 residents

Kory Wait, Rebecca Kriss,
and Griffin Savedge



> ' 2,358 water samples

g3 .« were collected from
/80 residents

Over $350,000
In well water testing

Kory Wait, Rebecca Kriss,
and Griffin Savedge



% 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



Health-based water guality parameters

o US EPA NC NC IMAC?

Parameter Your Result | Units 1| groundwater and health
standard 1 . .
standard screening level

Antimony =(0.1| ngL 3] - 1
Arsenic =0.1| pgl 10 10 -
Barium 91| pgl 2.000 700 -
Boron 85| ugL - 700 -
*Chromium (Total) 040 upg'L 100 10 -
“Hexavalent Chromium (Cr6) 010 pgL - - 0.07
Cobalt 21 pgL - - 1
Fluonde 01| mgL 4 2 -
Selenium 1.9 ugL 30 20 -
Thallium =0.1| wgL 2 - 0.2

10




Health-based wate

NC NC IMAC?

Parameter Your Result | Um rroundwater and health
standard? screening level®

Antimony =0.1| ung - 1
Arsenic =0.1| pg 10 -
Barium 91| ug 700 -
Boron 85| ug 700 -
*Chromium (Total) 040 | pg 10 -
“Hexavalent Chromium (Cr6) 010 upg - 0.07
Cobalt 2 pg - 1
Fluonde 01| mg 2 -
Selenium 1.9 ug 20 -
Thallium =0.1| pg - 0.2

Enforceable standards for regulated municipal systems.
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Health-based water quality param

o US EPA NC NC IMAC?

Parameter Your Result | Units 1 B | groundwater and health
standard 1 . .
standard sereeming level

Antimony =(0.1| ngL - 1
Arsenic =0.1| pgl 1 10 -
Barium 91| pgl 200 700 -
Boron 85| ugL 700 -
*Chromium (Total) 040 upg'L 10 -
“Hexavalent Chromium (Cr6) 010 pgL 0.07
Cobalt 21 pgL 1
Fluonde 01| mgL -
Selenium 1.9 ugL 3 -
Thallium =0.1| pgl 0.2

Health-based groundwater standards

12




Health-based water guality parameters

e NC NC IMAC-
Parameter Your Result | Units LS EPA] oroundwates and health
standard 1 . .
standard screening level
Antimony =(0.1| ngL 3]
Arsenic =0.1| pgl 10 10
Barium 91| pgl 2.000 700
Boron 85| ugL - 700
*Chromium (Total) 040 upg'L 100 10
“Hexavalent Chromium (Cr6) 010 pgL -
Cobalt 21 pgL -
Fluonde 01| mgL 4
Selenium 1.9 ugL 30 2
Thallium =0.1| pgl 2

Interim standards and goals that have

not been fully adopted

13




Water Testing Results

Rebecca Kriss and Kory Wait
Virginia Tech



Sources of Potential Contaminants

|

o7

Photo credit: Virginia Household Water Quality Program
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Sources of Potential Contaminants

L2

=

Groundwater

Photo credit: Virginia Household Water Quality Program




Sources of Potential Contaminants

Surface Water >

Groundwater

Photo credit: Virginia Household Water Quality Program
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Sources of Potential Contaminants

Surface Water > -

L2

k.

Plumbing materials

Groundwater H

Photo credit: Virginia Household Water Quality Program
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Sources of Potential Contaminants

Surface Water >
Plumbing materials
Copper Zinc
Lead Iron
Nickel Manganese
Cadmium
Groundwater

Photo credit: Virginia Household Water Quality Program




Sources of Potential Contaminants

Surface Water >

Groundwater

Photo credit: Virginia Household Water Quality Program

Plumbing materials
Copper
Lead
Nickel
Cadmium

ZincC
lron
Manganese

lron
Manganese

20



Metals in Water

21



Metals in Water

|
-

Water Quality
Concerns
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Metals in Water

Plumbing & Appliance Concerns

Water Quality
Concerns

23



Corrosion Problems are Not Uncommon in Wells
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Corrosion Problems are Not Uncommon in Wells

r

VIRGINIA HOUSEHOLD
WATER QUALITY
PROGRAM

Of 2,144 Virginia wells tested 1 in 5 exceeded standards

25



Corrosion Problems are Not Uncommon in Wells

20%
19% M Iredell Sampling
0 Virginia
2
o 15%
ge
= 12%
)
wn
£ 10%
g
)
)
S
<
" 5%
X 3%
1%
0% |
n= 786 homes Copper Lead Cadmium * Nickel is NCNé%alscSIStandard 26



Corrosion Problems are Not Uncommon in Wells

20%

15%
12%

10.8%

10%

7.5%

5%

% Exceeding Standard

0%

n= 786 homes

19%

Copper Lead

M Iredell Sampling

O Virginia
15%
3%
04% 1%
|
Cadmium Nickel 27

* Nickel is NC State Standard



Few Wells Exceeded Nuisance-Based Standards

Nuisance: Bad Smell,
Taste, Staining, Color

28



Few Wells Exceeded Nuisance-Based Standards

15% :
Nuisance: Bad Smell H Iredell Sampling
) ! = Virginia

- Taste, Staining, Color
S
C10% 10%
o 8%
o]0
=
O
()
S 5%
X
- 3%
X

0%

lron* Zinc Manganese*

n= 786 homes *After 5 minutes of flushing 29



Few Wells Exceeded Nuisance-Based Standards

15%

andard
I
o
°

5%

% Exceeding St

0%

Nuisance: Bad Smell,
Taste, Staining, Color

5.7%

n= 786 homes

8%

lron*

4.6%

3%

M Iredell Sampling
O Virginia

10%

3.8%

Manganese*

*After 5 minutes of flushing 30
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Lead

o N N W

Ul - Ul o

o o o o
| | | |

Lead Concentration (ug/L)
o
o

50 -

n= 786 homes

EPA Standard: 15 ug/L




Lead

o N N W

Ul - Ul o

o o o o
| | | |

Lead Concentration (ug/L)
o
o

50 -

n= 786 homes

7.5% of wells exceeded
EPA Lead Action Level




15,000
13,500 -
12,000 - °

ion (ug/L)

© 10,500 -
9,000 - .

7,500 . .
6,000
4,500

3,000

Copper Concentrat

1,500

0
n= 786 homes 34



15,000

13,500 -
12,000 - °

ion (ug/L)

© 10,500 -
9,000 - .

7,500 . .
6,000 - .

4,500 + o ° ° o

3,000 ®e - o
EPA Standard: 1,300 ug/L

Copper Concentrat

1,500

0
n= 786 homes 35



15,000
11% of wells exceeded

13,500 H EPA Standard

12,000 -

ion (ug/L)

10,500 -

9,000 - .

7,500 - . .
6,000 - .

4,500 ‘e o . .

EPA Standard: 1,300 ug/L

Copper Concentrat

3,000 ®o

1,500

0
n= 786 homes 36



How to Treat Metals in Water
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How to Treat Metals in Water




How to Treat Metals in Water

*NSF 53 Certified




How to Treat Metals in Water

*NSF 53 Certified




Flushing

41



Flushing
16%
15%
M First Draw Sample -
5 12% 11%
©
C
©
Vg
< 8% 8%
©
Q
S
i
X 4%
0%

Copper Nickel*
n= 786 homes PP * Nickel is NC State Standard 42



16% 15%

M First Draw Sample
@ 5-minute Flushed Sample

© 0

5 127 11%

®)

-

O

A

£ 8% 8%

O

Q

S

h

NS

4%

0.5%
1

0.5%

0%

Copper Nickel*
n= 786 homes PP * Nickel is NC State Standard 43



Lead removed by filter

* e
_ NSF 53 Certlfled/
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Lead removed by filter
35

w
o

N
o1
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@ 29.3

® 25 2 @® 26.5
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|

-
o
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Lead Concentration (ug/L)
o1

o

@ Before filter

* e
_ NSF 53 Certlfledj
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Lead removed by filter
35

w
o

@ 29.3

= - N N
() o1 o o1
T I T T T T Y Y T T Y |

Lead Concentration (ug/L)
o1

©0.2 ©0.1 ©0.1

o

@ Before filter
@ After filter

@118
@3.0
©0.2 ©0.2

* e
_ NSF 53 CertlfledJ
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Sources of Potential Contaminants

Surface water > T r [F

Plumbing
materials

Groundwater

Photo credit: Virginia Household Water Quality Program
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Sources of Potential Contaminants

Surface water > T r

Groundwater

cnlorid® fluorjge

Photo credit: Virginia Household Water Quality Program

Plumbing
materials

uranium

SUlfate chromium

48



Few wells exceed EPA or NC regulations
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Few wells exceed EPA or NC regulations
5%

4% W EPA Health Standards

3%

1.8%

2%

1%

% Exceeding Standard

0.0% 0.0%

0%

Uranium Fluoride Total Chromium Boron
n= 786 homes



Few wells exceed EPA or NC regulations

5% -
= I
S 49 B EPA Health Standards
= y =1 NC GW Standards
3 :
3% -
0 i
S i
O i
3 i
o 1% -
o _|
i 0.0% 0.0% 0.1%
0% -
Uranium Fluoride Total Chromium Boron

_ 1
n= 786 homes * Boron is NC State Stangard



Uranium
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Uranium Concentration (ug/L)

n=786
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Few wells exceed nuisance based standards
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Few wells exceed nuisance based standards

Nuisance = Bad Smell,
Taste, Staining, Color
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Few wells exceed nuisance based standards

3%

% Exceeding Standard

0%

n= 786 homes

2% -

1% -

2.3%

1.5%

Nuisance = Bad Smell,
Taste, Staining, Color

0.1%

Total Dissolved Solids

Sulfate

Chloride
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Hexavalent Chromium (Chrome VI)
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Hexavalent Chromium (Chrome VI)

NC

Total Chromium = 10 pg/L
Chrome VI = No regulatory
standards
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Hexavalent Chromium (Chrome VI)

NC

Total Chromium = 10 pg/L
Chrome VI = No regulatory
standards

NC

Chrome VI Screening Level
=0.07 pg/L
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Hexavalent Chromium (Chrome VI)

Data Source

School Survey (US state, not NC)
(n = 141)

National Chrome VI Survey
(n=341)

Iredell Sampling Campaign
(n =786)

NCDHHS Well Database
(n=192)
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Hexavalent Chromium (Chrome VI)

Data Source Average
(ng/L)

School Survey (US state, not NC) 1.30
(n=141)

National Chrome VI Survey 1.08
(n=341)

Iredell Sampling Campaign 0.84
(n =786)

NCDHHS Well Database 0.64
(n=192)
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Hexavalent Chromium (Chrome VI)

Data Source Average Maximum
(ng/L) (ng/L)

School Survey (US state, not NC) 1.30 16.7
(n=141)

National Chrome VI Survey 1.08 52.6
(n=341)

Iredell Sampling Campaign 0.84 13.9
(n=786)

NCDHHS Well Database 0.64 12.3
(n=192)
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Hexavalent Chromium (Chrome VI)
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DHHS health goal = 0.07 pug/L 64

n= 786 homes
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Hexavalent Chromium (Chrome VI)

H
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[ERY
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Chrome VI Concentration (ppb)
(0/0)

n= 786 homes
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DHHS health goal = 0.07 pug/L 65
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Hexavalent Chromium (Chrome VI)
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n= 786 homes

Max = 13.92 pg/L

Average = 0.84 pg/L I
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Hexavalent Chromium (Chrome VI) Screening Level

100% Chrome VI Screening Level= 0.07 pg/L

80% -
60% - 28%
40% -

20% -

% Exceeding Level

0% —— —
NCDHHS Database
(n=192)
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Hexavalent Chromium (Chrome VI) Screening Level

100%

80%

60%

40%

20%

% Exceeding Level

0%

Chrome VI Screening Level= 0.07 pg/L

0
63% 5804

School Survey NCDHHS Database
(US State) (n=192)
(n = 141) 68



Hexavalent Chromium (Chrome VI) Screening Level

100% Chrome VI Screening Level= 0.07 pg/L
% 30% - 79%
] 63%
> 60% - 58%
g
o 40% -
O
<
- 20% -
=

0%

Iredell Sampling School Survey NCDHHS Database
Campaign (US State) (n=192)
(n = 786) (n =141) 69



Vanadium

n= 786 homes



Vanadium

NC

No regulatory standard

n= 786 homes



Vanadium

n= 786 homes

NC

No regulatory standard

NC

Interim Maximum Allowable
Concentration = 0.3 pg/L




Vanadium

Data Source Average
(ng/L)
Iredell Sampling Campaign 4.2
(n=786)
School Survey (US State, not NC) 4.9
(n=138)
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Vanadium

Data Source Average Maximum
(ng/L) (ng/L)
Iredell Sampling Campaign 4.2 394
(n=786)
School Survey (US State, not NC) 4.9 47.7
(n=138)
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Vanadium

Data Source Average | Maximum Above 0.3
(ng/L) (ng/L) ug/L
Iredell Sampling Campaign 4.2 39.4 86.0%
(n =786)
School Survey (US State, not NC) 4.9 47.7 76.1%
(n =138)
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Vanadium
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Vanadium
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Vanadium
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Vanadium Concentration (pg/L)

n= 786 homes
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DEQ IMAC = 0.3 pg/L
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Hexavalent chromium
(Chrome VI) removed by filter
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Hexavalent chromium

(Chrome VI) removed by filter

Chrome 1V in water (ppb)

2.0 -
1.8 -
1.6 -
1.4 -
1.2 -
1.0 -
0.8 -
0.6 -
0.4 -
0.2 1

0.0 -

@132

@131

@ 00903

® Before filter

@136 @132
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Hexavalent chromium
(Chrome VI) removed by filter

Chrome 1V in water (ppb)

2.0 -
1.8 -
1.6 -
1.4 -
1.2 -
1.0 -
0.8 -
0.6 -
0.4 -
0.2 1

@132

@131

@o0.93

0.0 -

® Before filter
O After filter

‘ 1.36 ‘ 1.32
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Drinking Water Treatment

Wilson Mize, R.E.H.S.
Environmental Health Regional Specialist
On-Site Water Protection Branch



Sources of Potential Contaminants

Surface Water > -

L2

k.

Plumbing materials

Groundwater H

Photo credit: Virginia Household Water Quality Program
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Treat water at Treat water in
the kitchen tap the whole house




Physical
treatment

-
| ——
=
E
-

Chemical
treatment

Alternative
source

|

my
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Treatment options for corrosion problems

NSF 53 carbon filter

[ 5 2N
7;2; v e
AR\ e
¢ Lot

_ _ Reverse Osmosis
Flushing for 1 min.
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Treatment options for uranium

Reverse Osmosis

Anion Exchange

.........
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Treatment options for chromium VI

ZeroWater™ Reverse Osmosis
pitcher filter

(anion exchange)

Anion exchange

38



Treatment options for vanadium

* lon exchange has been shown to remove vanadium from
groundwater

* Not NFS approved at this time lon exchange

39



Recommendations:

e Contact a minimum of 3 water treatment
specialists/companies

*Explain or provide water sample results

* Compare pricing and recommended systems!
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Do your homework!

*You can find out if a particular product is certified to
perform as advertised by visiting: www.nsf.org

* Test and certify drinking water treatment equipment.
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http://www.nsf.org/

Please send us your questions

Website: pollEV.com/iredell
Text: IREDELL to 22333
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Virginia Tech: Marc Edwards and Kelsey Pieper
UNC: Kathleen Gray and Andrew George

Iredell Health Department: Jane Hinson, Susan Robertson,
Brady Freeman

Department of Health and Human Services: Nancy Deal,
Wilson Mize, John Brooks, Virginia Guidry, Kennedy Holt

Department of Environmental Quality: Linda Culpepper,
Brandy Costner, Ellen Lorscheider, Mercedes Hernandez
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