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Relative susceptibility to detectable arsenic in groundwater.
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Applica ble Groundwa ter S ta nda rds:
U .S . EP A m a xim um  conta m ina nt level goa l (MCLG) for a rsenic = 0 m g/L
U .S . EP A MCL for com m unity wa ter supplies for a rsenic = 0.01 m g/L (10 ppb)
NC 2L Groundwa ter S ta nda rd for a rsenic = 0.01 m g/L (10 ppb)

High susceptibility to detected a rsenic in groundwa ter
a rea s include the following geologic units:
epicla stic units: 47.1% of a na lyses ha ve a rsenic detected; n=306
m a fic la va s a nd tuffs unit: 54% of a na lyses ha ve a rsenic detected; n=37
High susceptibility* to detected a rsenic in groundwa ter
Tria ssic units: 55.6% of a na lyses ha ve a rsenic detected; n=9
*da ta  popula tion is sm a ll (9 wells) - a dditiona l a na lyses a re needed to determ ine if
a rea  ca n be confirm ed a s high susceptibility to a rsenic
Modera te susceptibility to detected a rsenic in groundwa ter
a rea s include the following geologic units:
felsic tuffs a nd a ltered tuffs units: 26.9% of a na lyses ha ve a rsenic detected; n=297
felsic la va s a nd tuffs unit: 30.5% of a na lyses ha ve a rsenic detected; n=354
Low susceptibility to detected a rsenic in groundwa ter
plutonic units: 12.4% of a na lyses ha ve a rsenic detected; n=340
Dia ba se (3 a na lyses) a nd Q ua rtz bodies (1 a na lysis) a ssigned to low
susceptibility; n=4.  Additiona l a na lyses needed to confirm  susceptibility.

Low levels of na tura lly occurring a rsenic in groundwa ter occur sta tewide.
The presence of na tura lly occurring a rsenic is influenced by chem ica l
intera ctions between groundwa ter a nd the underlying geology. Area s of
the sta te underla in by m eta m orphosed volca nic a nd m eta m orphosed
sedim enta ry rocks ha ve a  grea ter num ber of wells with detecta ble a nd
eleva ted a rsenic concentra tions.  A la rge a rea  underla in by
m eta m orphosed volca nic a nd sedim enta ry rocks extends from  just ea st of
Cha rlotte towa rd the northea st into V irginia  a nd is known a s the Ca rolina
terra ne.  The Ca rolina  terra ne is com posed of two different a rea s
(northern a nd southern).  These a rea s ha ve distinct geologic histories tha t
a ffect the occurrence a nd m ea surea ble concentra tions of groundwa ter
a rsenic (fig.1).
The m a jority of Ora nge County is underla in by the northern portion of the
Ca rolina  terra ne, while the counties of U nion, S ta nly, a nd R a ndolph a re
underla in by the southern portion of the Ca rolina  terra ne. The southern
portion of the Ca rolina  terra ne ha s a  grea ter proba bility for the occurrence
of dissolved a rsenic concentra tions tha t a re m uch higher tha n the EP A
sta nda rd. In Ora nge County, the m a jority of the wells with detecta ble
a rsenic concentra tions a re below the EP A sta nda rd, however eleva ted
a rsenic concentra tion do occur a bove the EP A sta nda rds. Arsenic da ta
a na lyses indica te tha t certa in geologic units within the Ca rolina  terra ne
m a y ha ve a  higher susceptibility to the occurrence of na tura lly occurring
groundwa ter a rsenic.
Long-term  exposure to even low levels of a rsenic m a y pose hea lth risks to
hum a ns.  It ha s been linked to skin, bla dder, lung, kidney, na sa l, liver a nd
prosta te ca ncer a s well a s other non-ca ncerous effects.  The m a xim um
concentra tion of a rsenic tha t is sa fe to drink is deba ta ble a s reports offer
different conclusions. The U .S . Environm enta l P rotection Agency (EP A)
ha s esta blished a  sta nda rd, ca lled the m a xim um  conta m ina nt level (MCL),
for a rsenic in wa ter of less tha n 10 pa rts per billion for public wa ter
system s. The EP A's m a xim um  conta m ina nt level goa l (MCLG) for a rsenic
is 0 pa rts per billion. This m ea ns tha t idea lly, wa ter for hum a n
consum ption would ha ve no detecta ble concentra tion of a rsenic.
Testing for a rsenic a nd other m eta ls is com m only perform ed for priva tely
owned drinking groundwa ter wells, usua lly by county loca l hea lth
depa rtm ents a t rea sona ble cost. If you receive your wa ter from  a  priva tely
owned well, you m a y wa nt to ha ve your wa ter tested.  If you would like to
find out how to ha ve a  well tested in Ora nge County, conta ct the
Environm enta l Hea lth Division of Ora nge County a t 919-245-2360.
Im porta nt Note:
Area s identified a s “low susceptibility” to detected Arsenic in groundwa ter
conta in loca tions with detecta ble a rsenic.   These loca tions with a rsenic
detects tha t exceed the predicted susceptibility a re ca lled “outliers”.
S om e outlier loca tions ha ve detectible a rsenic in excess of the EP A MCL.
Outlier da ta  points tha t exceed predicted a rsenic susceptibility m a y be
due to: 1) m a pping lim ita tions (e.g. lim ited rock exposure prevented
a ccura te geologic m a pping where da ta  wa s not collected; the geologic
m a p of Ora nge County wa s constructed from  da ta  from  surfa ce
exposures of rock, the subsurfa ce orienta tion of rock bodies m a y
influence whether or not a  well penetra tes the unit or a  different unit a t
depth); 2) current or historic flowpa th geochem istry tha t ca n m ove
dissolved Arsenic from  its origina l source to dista nt loca tions; a nd 3)
inconsistencies a lso m a y be due to fa ctors including well depth a nd
construction, site specific geochem istry (DO, pH, Fe, Mn, S O4, etc.), a nd
other host rock properties.
Da ta  S ources:
Arsenic groundwa ter da ta  from  the North Ca rolina  Depa rtm ent of Hea lth
a nd Hum a n S ervices (NCDHHS ) La bora tory. The well records were
spa tia lly joined to pa rcels in the study a rea  using a  sta nda rd ba tch
geocoding protocol developed by the Children’s Environm enta l Hea lth
Initia tive a t Duke U niversity.  S upplied to NCGS  by Joshua  Tootoo,
Associa te in R esea rch, Duke U niversity, Children’s Environm enta l Hea lth
Initia tive.
The da ta ba se used included 2125 a rsenic m ea surem ent records in
Ora nge County. 232 records collected under the older detection lim it (0.01
m g/L) were disca rded.  S om e of the records represent repea t sa m pling of
the sa m e well to tra ck a rsenic concentra tion over tim e. Therefore, only the
m a xim um  recorded va lue wa s kept from  the wells with m ultiple test results
to reflect potentia l groundwa ter concentra tions.  The fina l da ta set wa s
reduced to 1347 records.
Ba se Geologic Ma p Da ta  S ource: Bra dley, P .J., Ha nna , H.D., Ga y, N.K.,
S todda rd, E.F., Bechtel, R ., P hillips, C.M., a nd Fuem m eler, S . J, 2016,
Geologic m a p of Ora nge County, North Ca rolina : North Ca rolina
Geologica l S urvey Open-file R eport 2016-05, sca le 1:50,000, in color.
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Figure 1 –  Dissolved groundwa ter a rsenic occurrence in the Ca rolina  terra ne a t concentra tions equa l to or a bove the EP A MCL of 0.01 m g/l (10 ppb).
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