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STEP 2

Groundwater Availability Assessment
Purpose: Update the 2010 groundwater flow model of the

Coastal Plain

https://pubs.usgs.gov/pp/1773/

< USGS

science for a changing world

GROUNDWATER RESOURCES PROGRAM

Groundwater Availability in the
Atlantic Coastal Plain of North
and South Carolina

Professional Paper 1773

U.S. Department of the Interior
U.S. Geological Survey

2010 model report

Model update is scheduled to
be completed by June 2019.

USGS webpage for the project:
https://www.usgs.gov/centers/sa-water/science/update-

south-carolina-atlantic-coastal-plain-groundwater-availability-

O?qt -science center objects-O#qt smence center objects
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Update the South Carolina Atlantic Coastal Plain Groundwater Availability Model

Project Number: GC16MPO0SGE7100
Project Chief: Bruce Campbell

: South Carolina Department of Natural Resources
Period of Project: February 2016 to February 2019

South Carolina Department of Natural Resources

Background

The Atlantic Coastal Plain aquifers and confining units of South Carolina are composed of crystalline carbonate rocks, sand, clay, silt, and gravel and
contain large volumes of high-quality groundwater (fig. 1). The aquifers have a long history of use dating back to the earliest days of European
settlement in the late 1600s. Although extensive areas of some of the aquifers have or currently (2015) are experiencing groundwater level declines
from large-scale, concentrated pumping centers, large areas of the South Carolina (SC) Atlantic Coastal Plain contain substantial quantities of high-
quality groundwater that currently (2015) are unused.

Groundwater use from the Atlantic Coastal Plain aquifers in South Carolina has increased during the past 70 years as the population has increased
along with demands for municipal, industrial, and agricultural water needs. While South Carolina works to increase development of water supplies in
response to the rapid population growth, the State is facing a number of unanswered questions regarding availability of groundwater supplies and the
best methods to manage these important supplies.

An in-depth assessment of groundwater availability of the Atlantic Coastal Plain aquifers of North and South Carolina was completed in 2008 by the
U.S. Geological Survey (USGS) (Campbell and Coes, 2010), the South Carolina Department of Natural Resources (SCDNR), and the North Carolina
Division of Water Resources (DWR). This assessment includes (1) a determination of the status (2004) of the Atlantic Coastal Plain groundwater
resources; (2) an explanation for how these resources have changed over time; and (3) development of tools to assess the system's response to
stresses from potential future climate variability.

The primary products of this effort were (1) comprehensive hydrologic datasets such as groundwater levels, groundwater use, and aquifer properties;
(2) a revised hydrogeologic framework; (3) simulated water budgets of the overall study area along with several subareas; and (4} construction and
calibration of a numerical modeling tool that is used to forecast the potential effects of climate change on groundwater levels. However, there has
been 3 significant amount of new data collected since 2004 such as g levels from an monitoring network, water-use data, and
new geclogi interpretation

A three-dimensional finite-difference numerical code (MODFLOW-2000) was used to simulate groundwater flow within the aquifers and confining units
of the Coastal Plain of North and SC and parts of Georgia and Virginia. The approximately 70,500-square-mile (mi2) study area was represented in
the model by a grid of 130 rows and 275 columns made up of 4-square-mile cells. The hydrogeologic system of alternating layers of permeable sand
or crystalline carbonate rocks separated by confining units of silt, clay, or low-permeability crystalline carbonate rocks was represented by 16
deformed grid model layers. The flow simulation began with a steady-state stress perios g pr flow rior to 1000
5nd concluded with transient strass pariods rapresenting subsequent pumping and variable recharge thrnugh 2004. The model was calibrated to

science for a changing world



https://www.usgs.gov/centers/sa-water/science/update-south-carolina-atlantic-coastal-plain-groundwater-availability-0?qt-science_center_objects=0#qt-science_center_objects
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http://www.dnr.sc.gov/water/waterplan/groundwater.html



http://www.dnr.sc.gov/water/waterplan/groundwater.html

Aquifer and confining-unit structure contour maps...
Aquifer and confining unit isopach maps...
Aquifer transmissive thickness maps...

Are all being done in ArcMap (Josh Williams, DNR)

The hydrogeologic cross sections, which were originally done
in RAGWARE, are being redrawn in lllustrator.
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Hydrogeology of the Myrtle Beach Area



- Eul'ﬁcial ﬂ’q‘l.“fer— —_  ___  _Meansealevel  ___ |unnamed |Quatemary -’§E§§§§E BE
|+ 51 CC 26a :
‘ +— 66 CC 28a ]
a U'-fer . . 2 Zone AFSu -se]]
Gordon a4 “ e Ogmanuﬁe‘ P%%%%re ce26a L%%cgs E
\ U“\ uw the‘a N 112 CC 25b _laa:
. \09 cro 126 CC 256 =
ort® 1ok Sonaprs 3
0 :1ﬁBZn::AIS:: :
g o middle TaETsar -1507
o Peedee |CC 25b |-—202cc 25 E
> 3z -200]
idd| Jower Peedee | CC 25a % ]
— o ﬁ%EE 5 7]
— = TCooab 1~ o -258
Faladen  CC 21 ot ]
“.’,:333 cc —SBGE
Coach-[°¢20 W %g%g EE 3
- -350]
man i as0-
cc 20 () [ 3 & -
4+ 388 CC 400
Gane |cc 19 Eﬁﬁﬁ 3
cre 3 e
_135?%"? 4503
Caddin|cc 17-18|. B EE e -5007
gt e .
- |20 easp 550
- o :
o 0 —ElEEE 1Ly —s00]
-E_ 5 CC 17 +— 636 Zone D ]
£o -650]
(f) « 682 Zone D :
Hi s | 7003
T ~7seg
E |+—807 Zone V :
-800]
) N :
351 © ‘ERER IR 3
Eo [&] 876 CC 16 -850
Myrtle Beach e :
I -9007
ASR core hole ol ER
H O R-9 73 q 1eee
-1000]
q 1ese
| - 18503
e . -
o | = 3 1tee
s & -1100@]
o - .
T 1 1158
8 8 -1158]
1 12ee
-1200
1 1258
-1250]
C|I..Ib |+—1293 Zone IV : 1308
house ccn -1300]
i 1 1358
il =T - '
Schist 1 oo
1 1427

Colguhoun—Middendorfaquifer system <— Black Creek aquifer system—><— Peedee aquifer system —

Aucott— Cape Fear aquifer EEEEEXIMiddendorf B0 «————— Black Creek aquifer —— [

Gellici — Gramlingaquifer T Charleston 20 McQueen EEJ€+— Crouch Branch———



A , WELLIONRER e NELLNUMEER - HORSTATGS
Sullivan’s e e Santee Myrtle [BZaG ey
SINGLE POINT
SINGLE POINT [sponTanEous| SINGLE POINT
s | Island | [RER ws| Coastal Beach o | s c o
-] £ B ) g e =z = E} L P 8
F = E E z | = 52| 2 113
camnray | 8 | € E LONG NORMAL § E E: cammaRay | 2 & E LONG NORMAL] Reserve ASR 5|3 g5 8 = g |owe norua|
{cps) 5 £ g | tohmm | 3u| 23 (cps) § z 3 {ohm-m) A g 22 E E 2 (ohm-m)
H ] o E - g | &R 2 2 ! 8 d B 5 4 &R Eax o B 5 : 3
- = e —— = ——Qurfciataeier ——  —Meancaainu) mmomed
- Surficial aquifer
] z NP § -5e3
£ l u
. ot Ll e T -108] “'m“ﬂ" %ﬁww Ipetnee
N finimg
-] 0 Middie Florioan & 2 [esuf 196 e‘ﬂ\mwﬁ —
@
o § [ —
- NE4 -#3e]
e Rinems| NP 13 -ee]
-¥585 £ man |
Petane| CC 253 -ane] aranch a0l -
middle |CC 25b| 3 —aned 7 A:;'!F
migde| | : -see] T
Creek —ssed
H
EE:EEE -tna] aﬁ{ﬁwm\ ;;
Bladen| CC 21 f-S 84 o ey B
e E B w
=t
. m& -ree]
-..gz E o
Cane - e e
. e %E
- - . f
: mE - e
- in
ETd ot é 2L e d““‘w
- w&\-
1 : bsmocon 1008
o - T
ot 1 [
- "
145 il I = £
r 1 el b §
AL - - ;
L x ] g
f 2
[ 3o — 3
b : : 8 e
L - o g ==
: = Pl Schist
| . & o o
4 !
H S ==
H] 1
f 3
1 gpb"\é
It e}
i U\M
== 1 g T3
oo £
' < il
. e o IR
e il
N = 5|6
® eree
n 21963
=
ﬁww& 22003
(= siaed
o
g
~gens:
-peed
-5
#5585
-gees
~25903
-tre]
7o




Florence Pamplico

i ’ Myrtle Beach ASR
Britton’s Neck yrtle Beac
oeamon WELLNOWOER o3
amplico
DEPTH (FT) T WELLNUMBER __ : HOR-973/1165
DEPTH (FT) 1640 WELLNONBER s MRNOTS :
ELEVATION (FT) P ELEVATION (FT)___:870 LOCATION  Bittons Neck bestAEh gy eoen
. ﬂ e ; Sz e, T ey 1
g g E (ohm-m) poTENTIAL | (ohms) SINGLE POINT
g vol)
AR E: slels 2 | € N . 5 | 5[] swcL ront 3 g [romm| o
£z, | &1 2| 2| 3 [oumomm : "s|E|EE § g8 |Tma [E S $18 ko JE .
§| E s | e = z 3 5
g |2 83 g 5| 2| cmm cammaray | = | Z | 3 [Lowenoruadl K 38 sleleh . K g F 43| c| &
g [E_] 2 @ 8] 5 - (cps) H 2 (ohm-m) gz £l 2 £l 8 F Er (o] 2| 5| 8
— B2 S Suficial aquifer zone o 2| 8|5 2 2 [ Qu| 83 [cammarar | £ | E | 2 |ioncuommal |8« 83 o s AR
= - Elag| 2B | o )G | 8] 5| omm olzg| g8 | T 4| &[S
3 2 ]
e T
CC 224 urfi p
i 54 o Squer 7o 3 | Surfical aquifer zone o E N o
oG 33 o es F
N C contg ultey oo 4 UPPer 200 of Crouch Branch squier [mecm -se]
"9 zone. [CC 25b [ mecae -t i upper. Fofif) b 4
el S Crouch P occ . ! > cony; - & 3
Branch S = 3 % ing zon,
& 0%, co 20 ) -106] aquiler  Brangy one®lCrouen | S0l ooy FriREREE ' rd B e 3
B4 |Coach < | auifer Crech foecr -1 2 Branch widde
man (g o) o S -10e] confining zone fEen, o E=— =2 P Peedee) CC 260
= e R E e gt [
o
[T T S - et e 3 =
3 h lower
Ipaspare cc 17 |- wiasms e o _seo] 00 0 Cr o
e McQueen 3 | Coach- & ranch aquifer c'.;in «
s = ;
- = [ [SERE] W “ com o
-ave] !
Cane [cc1g
w -488] <. -
Bl - MeQueen Branch aquifer —ene] Acre
& . =
s | & -axe] Il
g8
8
-seed Ch;
o £
. e
- -sse 9 unit Chan 2,
- -8ea] 'arlestoy "
Basall 3 i aresty " Confining ypie Eg
n ie -850 3
Quire,
-700]
i Charles,
ok 1855 fomee f2 38 1On aquifer bmy = E
", . [y = o
Mg - - - B5| e bpm (£ ™
i - - 8 i K|
" uny = 2518 |52 [ |
- S E
4 o~ e g ERE [T
. iing yy : ) E
an ~ L . 9 un [ -eoe]
lng, b g
Quitg, - Y E|
818
@ ©
Gramy e
p— ngafluirg, Lﬁ o
gl
2 g8
Gneiss|
= —
ot Joc
il [T -
Schist




WATER LEVEL (FEET BELOW LAND SURFACE)
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Black Creek Aquifer System
300’ — 900’ below surface

N 5
Colquhoun, D.J., Woollen, 1.D., Van Nieuwenhuise, D.S., Padgett, i _\{____
G.G., Oldham, R.W., Boylan, D.C., Bishop, J.W., and

Howell, P.D., 1983, Surface and subsurface stratigraphy,
structure and aquifers of the South Carolina Coastal Plain:
University of South Carolina, Department of Geology, 78 p.

Slide courtesy of Grand Strand Water & Sewer Authority



New Nomenclature
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Lower Crouch Branch (300’ — 440’)
McQueen Branch (460" — 630’)
Charleston Aquifer (720" — 890’)

Slide courtesy of Grand Strand Water & Sewer Authority



Deerfield ASR Well

Not approved as submitted due to length of well with screened
sections possibly in multiple aquifers.

Class V / Recharge Wells / R.61-87.11(E)(1)(b): “Recharge wells
used to replenish the water in an aquifer.”

“an aquifer” is indicative of a single aquifer.

Slide courtesy of Grand Strand Water & Sewer Authority



