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Introduction
Groundwater is a necessary resource that is oftes overlooked or ignored .

until it's too late. That is, until problems occur that have to be corrected

w1th more costly investments of public monies. These problens may include

water shortages, J.nadequate water quality, or contamination of a pure

 aquifer. Consequently, it would be wise to plan for and manage the use of
' groundwater resources, which are renewable if utilized properly. : Planning

for these resources should include adequate data collection, evaluation of

the data to determine present and potential problems, and recommendations

,conce:cmng future use of thJ.s resource.

It is a generally accepted fact that most grov.mdwater problems, J_n‘our
State; occur in the immediate vicinity of the coast. leen that thlS area
is likely to experlence the most rap;Ld growth, there is a reason for concerm.
Presently, some aquifers are suffering from too much draw down, in cert:aln
instances salt water intrusion is occurlng and many people must drlnk water
that does not meet U.S. Department of Health drmklng water standa.rds The
purpose of this report is to collect and evaluate avallable :mfonnatlon to
determme what problems presently ex:.st, potential problems that are llkely'

to occur, what information is lacking, what J.nfomatlon_ls being collected,

~ and recommendations on future actions.

Section II is a summary of the geologic situation :i.n the Coastal Plain

| of South Carolina. This must be understood by the reader, if the problems

discussed in Sectlon III are to be apprec1ated Sectlons IT and IIT are based
on information that is presently available. ‘Sectlon IV reviews current and

proposed studies, i.e. the information that will be available in the future.
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There seems to always be a need for more data, due to ti'le fact that ground-
water systems are ratﬁer nebulous entities. Sectionbv will indioate perinent |
- information that does not presently exist. Finally, SectiOn VI lists con~ |
clusions that may be deduced from this report: and recamendations that may :

serve as indications of future activities to pursue.

. Geologic Structure and Major Aqui fer Systems

Structure
To understand the problems associated with groundwatef, one rust first
gain a general knowledge of the. geologic structure of the Coastal Plaln and
the potential complexity of groundwater systems. | The Coastal Plej_n is that |
A area between the fall line and the coast line. The fall 1J.nes runs ifi a
soutlwesterly-northeasterly direction through Coluxrbla, at an elevatlon of
approximately 400' to 500 above mean sea level. Basement rocks (lgneous
and metamorphic) outcrop northwest of the fall line. 'ihe Coastai Plain
' (southeast of the fall line) is composed of a wedoe of sedmentary rocks
resting on basement rocks. The .structure is similar to thet of a layered
' - cake, only quite lopsided; The layers of sedinenta:y rocks thicken and dip
to the southeast, as shown in the cross sections in figures 1 and 2. These
1ayers ‘.continue past the coastline and compose 'at‘least part of the continental
chelf. _ | T |
Figure 3 is a stratigraphic section which. shows all the sedmem:ary rocks'
present in the Coastal Piain there are all these Formatlons present in
.orlle single colum. In other words, when drllllng in the Coastal Pla:.n one
may not be certaln which rock layers will be encountered, but the relative
order in which they will be encountered is certain.  This is because the

formations represent deposits that occured at different times when the sea
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WATER SUFPLY

RTIARY.

)
4,

QUARTERNARY TO T!

RECENT TO PLIOCENE

SURFICIAL
MATERIAL

Alluvial fill and terrace deposits
in stream valieys, consisting of tan
to gray saud, clay, silt and gravel;
blanket deposits of coarse gravel
on higher terraces. The surficial
material lies as a blanket upon
the wunderlying older Cenozonic
strata of the coastal plain. The
average thickness of the surficial
material is 10 to 1S feet and the
maximum thickness is on the order
of 50 feet.

Minor importance as aquifers, do~-
mestc yields from thick sections
only. Water may be high in iton,
sulfate, and nitate, generally soft.

RTIARY

[

MIOCENE

HAWTHCRN
FORMATIOXN

Tan, red and purple sandy clay
interbedded lenses of gravel and
numerous classic dikes: The Haw-
thorn formation covers the high
interstream areas of the inner-
Coastal Phain.

The Hawthorne, because of its low
permeability, s not considered -a
major aquifer. However, it does
provide sufficient water for domes-
tic purposes and for limited induse
trial use.

TERTIARY

EOCENE

UPPER

BARNWELL
FOBMATIOXN

Red, brown, yellow and buff fine
to coarse massive to cross bedded
sand znd sandy clay. Oiften con-
tains beds of mottled-gray to
greenish-gray sandy clay and
ledges of ferrugincous sandstone
that range in thickness from 1
inch to 3 feet. The Barnwell for-
mation is exposed in the uplands
in most of Aiken & Barnwell
Counties & form the arca of re-
charge for its subsurface equiva-
lent — the QOcala Limestone.

Daoes not yield large quantities of
water readily to wells, partly be-
cause of too small size of the sand:
grains. TYields for domestic use
may be obtained from wells in
the Barnwell formation from local-
ities where the sand is sufficiently
coarse and free from admixtures
of silt and clay. -

OCALA
LIMESTONE

White limestone, fossiliferous,
somewhat calcitized and crystal-
line. Found only in the subsurface
in the southern portion of the
coastal plain. .

A major source of water in Beau-
fort and Jasper Counties. Yields
of 500, to 2,900 gpm are obtained .
from _wells penetrating the entire
principal aquifer. Water is mod-
erately bhard, low in iron and
chloride. “Water from the lower
part of the aquifer may have rela-
tively high chloride.

MIDDLE

McBEAN
FORMATIONX

The McBean formation is the
shoreward equivalent of the Santee
ELimestone. This formation con-
sists of yellow-brown to green
fine to coarse sand, inter-bedded
with green, red, yellow and tan
clay, sandy mart or limestone and
lenses of siliceous limestane. Crops
out in Aiken, Barnwel, and
Northern Calhoun counties.

The beds of sand and limestone in
the lower part of the formation in
Aiken and Barnweil ties are
fairly permeable and yield moder-
ate to sizeable quantities of water
to industrial and municipal weills. -

SANTEE
LIMESTONE

A creamy-white to buff colored
highly fossiliferous limestone. The
limestone is usually soft but wea-
thered exposures may contain
ledges or lenses of recalcified and
indurated rock. The Santee lime-
stone crops out in the central por-
tion of the coastal plain.

Yields from this aquifer range
from 30 to 500 gpm. Ths water is
moderately hard, has a dissolved
sc_)hds contsnt normally between
l:07and 230 mg/l and o pH of 7.1
to 7O '

oUs

[

UPPER CRETACEOUS

PEE_DEE

AND
BLACK CREER
FORMATIONS

The Black Creek formation con-
sists primarily of fine to medium
phosphatic and glauconitic sands
which may he locally interbedded
with gray and black clay. The Pee
Dee formations crop out in the
northeastern third of the coastal
plain and underlie younger sedi-
ments in the remainder. The for-
mations dip south-southeast ap-
proximately 20-25 [eet per mile.
The confirmed thickness of these
two formations is approximately
1400 feet near the coast.

Yields from B8-10 . inch gravel-
packed wells with screens placed
opposite the sands in the Pee Dee
and Black Creelx vary from 60
gpm to 900 gpmr. Yields as high
as 1,200 gpm have been reported
from wells in the Black Creel for-
mation, but usually such quantities
are obtained downdip from the
outcrop  area, where a thicket -
section of the unit is found.

3
s

CRETACE

Figure 3:

UPPER CRETACEOUS

‘Engineers,

1972.

TUSCALOOSA
FORMATION

Jnear the coast.

Tan, buff., and white cross bedded,

micaceous feldspathic, quartz sand
and gravel interbedded with red,
brown, gray aixl purple impure
clay and with- kaolin. -
The Tuscalvosa formation is the
basal unit of the formations in the
coastal plain. Tha thickness of the
formation - ranges. from a  feather
edge in the vicinity of the fall line
to approximately 800 feet in wells
The outcrop area
forms a belt that is from 10 ts 35
miles wide and extends Northeast-
ward across South Carolira from
Augusta. Georgiid, to the North
Carolina line. .

A _potential source of large quan

tities of water in the coastal plain.
The permeability s relatively
high, and in several areas yiclds
up to 3400 gpm can be obiained
from individual! wells. The trans- -
missibility of the Tuscaloosa for-

mation is apparently greatest in

areas 20 to 40 miles downdip from

the outcrop area. This increase in

transmissibility of the aquifer
downdip from the eoutcrop area

may be dus to the increase in

aquifer thickness in that direction.

rather than an increase in perme-
ability. Water i3 soft and low it

total solids.

Stratigraphic section of all sedimentary formations in the coastal plain.

From: /S. C. Water Resources Commission and S. C. Society of Professicnal




level, re].‘ative. to the land, rose and fell, i.e. transgressed and regressed. -
This may have been a result‘ of a rise and fall of the continental land mass, |
a ‘eus‘tatic‘ rise and fall in sea level due to glaciation, or a combination of
‘these two factors. | _

Figure 4 is a map of the sur_facé gec.alogy.‘ This represents what we would
see if ali the unconsolidated overburden were stfipped off. This ov_erburden‘
" may range from 0' to 150'. With the hwledge that all the sedmentarymlts
dip to the southeast and the use of this map, one can be fa_irly certain 6f
the fonvatio_ns to be encouﬁtered and the sequence in which_ they wiil be ,
encountered, for a certain location. ‘ |

This simple picture can be greatly oonplicaﬁed by faﬁlting ér téctonic
_shifting of rock bodies. This may be the case in the.éouthetn »part‘ of the.
coastline, in the vicinity of Beaufort Comnty. Here, Siple indicates there
is a stratigraphic high or dome, which would alter the éroundwater flcw.l
:(Figure 5).. He calls it the "Burton High". ~ There are also indications of
faku.lting.2 Thus, any generalizations made for thlS arAea’could be false due

to unknown alterations in rock structure.

| Gromidwate_r flow

Groundwater in the Coastal Plain nbveé from the ﬁordlwést to the
Southeast; There are, of course, locval Varié_tions, bl;lt it can geﬁerally be
.stated that groundwater will move at right angles to topoéraphic contour
‘lines. The reason for this is that topographic contours are usually
synchronous with contours of equal groundwatef levelior head. Due td gravj.ty, '
the groundwater will Iflow fram topographic highs (hills) to topographis lows

(rivers, swamps, ocean) . (Figure 6) The water will flow _easily through
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pemeable layers (sand) and be contained by impermeable layers (elay) .

In addition to the horizontal movement, the gromdxuater_xﬁay move Vertically
from one aquifer to another. The vertical movement is much slower than the
: lateral movement because it is retarded by layers of silt and clay which
.separate the aquifers 3 It is even possible for one rock fomatlon to have
several zones, each conta:mlng water of dlfferent quallty or quantlty
mderstandlbly, this greatly complicates our ability to predict acceptible
groundwater sources. o

| In the coastal zone, the  two major acqulfer systems are the Black
Creek - Pee Dee f_ormatlons and_the Eocene lunestones (Ocala and San‘.;ee .
fornetions) . (Figure 3) In the immediate 'rzicinity of_ _the coast the
Tuscaloosa (or Middendorf)‘_formtioﬁ tends to be salty, but further inland
on the Coastal Plain, ir is the highest procducing aquifer inb_i_:he State.4
- The following section will give indications of the watervquality J.n these

aquifer systems in different areas.

How much groundwater?

© Statistics seem fo j.ndicate that the majority of groundwater resorlrces
in South Carolina are untapped. "about 23.7 ’tillj‘.on.vc_;allons of water per .
year falls in the State from precipitation. If only 10 percent of the annual
precipitation is added to groundwater, then the recharge is _abou£ 2.37 trll]_lon ;
gallons annually. Thus the estimated average use (1970) is only about 3.6
‘ percent of the total recharge. The extent to which the draft on groundwater_
- can be mcreased will depend largely on whether a proper balance can be
achieved locally between the rate of w1thdrawa1 from wells and rate of. replenlsh”’”

ment of groundwater by natural and/or artificial means.' 5
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‘The problem of groundwater quality was not taken into account in the
foregoing statistics The question of how muach usable qroundwater eXists
cannot be answered at this time. o

The reasons for this are that the quality and quantity of water

_available in a given rock formation may differ at different locations.
'Also, the same rock formation may have more than one producing zone with

_dismi]ar water characteristics. One zone of very poor quality may make

other adequate zones look podr. A well must be properly tested and cased
in order to tell for sure. We don't have e.nough‘ of this type of information
to estimate how much water of a satisfactory quality is available. Surely
it is more than 3.6% of the total recharge. In the coastal area, the
question of how much is most mportant

Another factor to consider is the rapidly increasing dexr_nnd for
fresh water. -In South Caroliné- the total use of water increased 100%
between 1960 and 1970, while the_ population increased by only 8.83.°
This increase is largély é result of agricultural and industrié\l users.
The average person is responsible for the use iof 180‘.gvallons ch weter per

day. Future derﬁand for water will , no doubt, rise. v Mile'ﬁhe demand is

increasing, the quantity available remains constant. Therefore, those who
‘develop water management policy must keep in mind that there are limits to

_the use of such a resource, if it is to remain a renewable rescurce. This

is especially true when withdrawing ever increasing'arrounts from the same

aquifer at the same location.

Cost

Published estimates indicate the average cost of surface water is approxi-

'mately thirteen center per 1,000 gallons, and the anticipeted cost of groundwater,
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in most instanoes, is less than five cents per thousand gallons.7 In the city

of Georgetown, a surface water source costs about 24¢ per thousand gallons '
while the groundwater source costs appromlately 10¢ per thousand gallons 8 ‘.
'I‘hus, 1t_ is fair to generalize that an adequate groundwater source will ..
always be cheaper than a surface water source. This is ‘an‘ inmportant factor to |
both industrial and domestic users. A domestic user will probably put up with
the excess cost, but an indistrial user may be forced to locate elsevwhere.

It is therefore imperative that a determination be made as to whether or not
adequate groundwater resources do exist in the coastal area of South Carolina.
Most groumndwater specialists feel that adequate bre'sources' do ex:.st, if properly
utilized and. managed. However, one should be aware of future‘popula’tion

projections for the coastal zone, when making this determination.

Recharge

The recharge areas for the major aqulfers are where these rock formations
' ‘outcrop, or are exposed to permeable overburden. The geologlc map in Flgure
4 'sh.ows this. The recharge areas for the Tuscaloosa, Pee Dee—Black Creéc. |
~and Santee_aquifers have been shaded in. ‘Act.ually, the actual recharge areas
“are much larger than shown. For instance, even _though agrealtively irrpennea—
ble .bed voverlies an aquifer near the surface, some water will Iaerculate '
through to recharge the aquifer. So, thé recharge area-for the '.I‘uscaloosa ;
can be represented by a wide band running southnest-normeast across the State.
‘The_ recharge area for the Santee limestone can bel represented by a wide curvea
band running east-west acros.s the southern corner of _the State. The band wouldv L
" include the outcrop of the Cooper Marl, even though 1t is relatively :impérmeablé. _
leew1se, the Pee Dee-Black Creek recharge is much larger than that shown |

by shad.mg
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There is some disagreement ‘about where the Santee formation leaves off "
and the Ocala formation begins. The Ocala formation‘is present in the Southern.
corner of the State, but prohably pinches out somewhereb/betv'\'reen Beahforl: and
Edisto Island. The recharge area for this formation is, likewise the .
southern .corner of the State.g’.fhe recharge for a large portion of the water used {
in Savannah goes into the aquifer in Hampton and Jasper counties |
| Recharge areas for the n1ajor aquifers are large enough so that there is no
T danger of covering them with J'.mpenneable man-made surfaces The q-uantity of
o groundwater is limited by aquifer t'cansmiss:_Vities, not size of recharge areas.‘
However, the poss:.bllity of polluting the aquifer through recharge of conta— |
" minants from surface activities always exists.  Present laws governing solid waste
.. disposal. sites, septic tank fields, and deep well injunction seem to be adequate

. protection against such a possibility.

JIIT. Groundwater Problems in the Coastal Plain

Problems in the Beaufort area:

A report by McCollum and Counts (1964)‘ indicates that the c_itj of
Savannah cbtains water‘ from the Ocala formation (_Upper Eocene) | and
the Lisbon formation (Middle Eocene). There is some disagreen‘ent among =
experts as to whether the Ccala and Santee formations are actually separate
entities. For the purposes of this report, it w1ll be assumed that the Ocala v
fomation overliesv the Santee fornation,with the separation being rather
indistinct. Keep in mind that‘the Santee formation may be e_quivaiént to the

. Lisbon formation in Georgia.
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Within these shallow aquifer formations are fiye major water--yieiding

zones, separated by rather iinpermeable layers. (See Appendix 1) Before

‘pumping began in 1880, the original groundwater flow was east toward Port

Royal Sound. (see Appendix Ii) It is uncertain whether or not the lower .

permeable zones extend into South Carolina. By 1939 the piezometric surfaoe

(height'to which the groundwater rises above the aquifer) had .decreased 60
or 80 feet. The piezometric surface shown in Appendix II indicates that by _'
1961, the water level in Savannah had dropped a total of 120 feet from the
orlglnal surface. 10

'Ihe wells are still artesian. 'i‘hat is, the niezometric surface 1s stili
above the aguifer. However, remenbering that the groundwater flow is at rlght
angles to the contour lines of the piezometric surface, one may observe that the
groundwater flow m the Hilton Head Island area has exactly reversed. 'I'hls
reversal is a direct result of the pumping in Savannah. | |

If maps of the piezometric surface contours are compared from 1958 -

(Counts and Donsky 1963) and 1961 (McCollum and Counts 1964), the 10 and 20

-foot contours on Hilton Head Island are in approximately the same position.

- The' contours further inland continue to decline over time. 'I'his indicates that

: .11
ocean water is being recharged into the aquifer at Hilton Head Island.

Originally being a freshwater discharge area, Port Royal Sound has become a |

salt water recharge area. : o )

The chloride content of the groundwater mcreases to the east and
northeast of Savannah. Chlorides in the lower zones are thought to be from
connate ‘water (original 1nterst1t1al water in the rock) whlch has not been |
flushed completely due to low pexmeablllty. Chlorldes in the upper zones are
belleved to come from saltwater intrusion in the Port Royal Sound area.

Evidence pointing toward this conclusion is as follows: ’
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‘1. In Port Royal Sound, the limestone aqulfer is less tha.n 100 feet :
below sea level.

2. Upon lowering the piezametric surface and reversing the ground-
- ‘'water flow, the discharge area becomes a recharge area.,

3. Many tidal waterways are deep enough to channel the limestone and .
provide access for the salt water.

4. The upper confining layer ‘(Hawthorn formation) is absent in some
locations thus providing possible access for salt water.

5. Limestone resembling that of the upper aquifer‘has been dredged
from the Beaufort River-adjacent to Parris Island, thus prov:.dlng
access for salt water.l2

6. Groundwater analysis indicates the chloride content, of water N
' obtained from test wells on Hilton Head Island, to be J'.ncreas;'mc_;'.]~.3

Thus the evidence denoting salt water intrusvion in the Port Royal Sound area
is a_lmst uniquivo/cal. Estimates of the time requited f,or‘ salt water to |
reach Savam;ah,v via the aquifer, range from 100 to.400 years. Brackish water
in the lower producing zones is much closer to Savannah, .but those zones are |
also less permeable. There is understandibly disagreeneht and unceftainty amoné |
experts about when salt water may reach Savanneh. It is‘ certain, however, that
the shallow aquifer on Hilton Head Island will tu.rn brackish lqng before that
water reaches Savamnah. Beaufort has already been forced to a surface water
supply and Hilton Head Island may be next. 'Ihis once renewable greundwater |
source is now being depleted, as saltwater intrusion will_ permanently alter

the water quality | The fact that this is a shallow aguifer makes the prOblem
more serious. Rural areas may be w1thout a dr:.nkmg water source, as they |
cannot afford to drill deep wells |

There are poss:.ble solutions, or at least aeterrents to the problem.

In 1944, Warren estimated that 25 mgd could be pumped in Savannah without
~continual decline in the piezometric _surface pf the acqulfer. Based on the
infonnation presehted in Figure 7, McCollum and Counts estimate 40 mgd can be.. B

pumped without continual decline in the piezometic surface. Present pumping in



. | | Constant volume pumping

- - . S 1
. 80— T T T T T T T T T I
A z _ i
. ’ g?x"m- -
e oa »\
o = o250 (VT J_“_
L 28 - ek
- . - . :Imgo : R u, =
D ’ as A MmNy [N v
o o n""" - N'ﬁ ~ \%* Bl
I o ggsod’f/\ - R
ST [
o A . . BRY 14§ , 1
S o sol= . 25 miles wost RN I 4
o sl 1 ’ . BRY 150 |’ T~ -
o . e . 16 miles soqmmnt ) . .
. i - : 20 . \.b _ -
e CHA 330 { N
X - . amilusauM ""*s-v\._\-- =
L ' 17mijes easx'\‘f‘\. :
R [~ ~ _m4+'\»4A N )
o ...\’ nwn-..l k p=
] . "CHA 54 o s 9
. 3 miles aast N S _ -
. | i R o B oV N S

CHA™3D \,\
‘1 mile northwest -'u\‘\‘

"
4
‘ C

|
) | ‘ _,ﬂ. ‘, , 1-
lee;:gon c:‘ddieec)itgs ' R‘\A D J‘,\\'\)P\” 1
refer la Center of pumpin v s .
_ o pump . i \\M\\h 1
- )

| WATER LEVEL, IN- FEET ABOVE OR BELOW MEAN SEA LEVEL -~ & : "

)
YT
YA N W S

Constant water level

Figure 7. Constant water level at 40 MGD pumplng. R ‘
From: McCollum and Counts, "Relation of Salt-Water Encroachrrent to the
_ Major Aquifer Zones Savannah Area, Georgia and South Carolina,”
., Water Supply Paper 1613-D (1964).



20

: Savannah. is appromrvatelv 70 mgd,and 25 mgd is obtaine‘d“from the
| Savannah River and treated. If half the required g.roundwater_. could be
Obtained from a well drilled 20 miles west of Savannah, the ?roblem might
be solved. 'I‘nis would result in a rise in the p‘iezometric‘ surface at -
Savamiah and an elongation of the cone of depression to the west.\. The
piezometric surface at Hilton Head Island is also 1ikelv to rise.v The
movement of salt water would at least be retarded, and,might"be stopped.
Another possible solution is to tap a deeéer aquifer. ., This could be
done at either Hilton Head Island or Savannah. The city of Savarnah
is presently drilling a deep well to test water quality' in the- deeper
aquifers. The water quality in the deep aquifers at Hllton Head Island

are unknown, at this tlme

Another solution may be for Savamnah to eXpand tneir. surfaoe .‘water
treatment plant, or for Hilton Head Island to develop a water treatment plant. ‘
‘It is unlikely that the :mdustrlal users in Savannah are w:.llmg or able
to pay for a surface water source. It is also expenswe to obtaln a. .
surface water source on an island surrounded by sea water. Honever, 1tA
nu.ght e eoonom].cally feasrble to treat water obtained from the shallow or

' . deep aquifers on Hilton Head Island.

o The Grand Strand Area

At the northern end of the South Carollna coast, the deep aqulfers _

. are much closer to the surface and ea51er to reach. But, there are '_

more problems with water quality. Flouride content may average around 4.0
ppm. This exceeds U.S. Department of Healtn safe drinking water standards
(figure 8). Children dr:mklng high flouride water may. have mo‘ttled teeth

as a result. When this happens, the teeth are discolored, but no other
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physical damage can be detected. Watef from the Bla’ckv Creek - _Pee Dee
formations are high in flouride throughout the Grant Strand area. |
There is no economically feasible way to remove the Flouride from tﬁe water.
“ ‘Near North Carolina, these fonnetinos increase in chloride oon'te_nt_.'
_Presently, this poses no health problem. Locelly, hlghsulfur and/or
bicarbonate content may occur. The sulfur gives the water an odor and the
bicarbonate makes it more diffieult to wash cloﬂuee. No health problem has |
been related to occurrences of these contaminants m drinking water As |
one moves inland, the quantity and Quality of thewater is ’d_iis aqﬁi’fer
system increases. _ ‘ : ' ‘ _ |

The Tuscaloosa is salty ne_af fhe coast, but fresh ‘further inlarid. Tt N
has hot been determined whether the'chlorides result from see water or
unfluehed comnate water. | |

The city vof Georgetown has five wells near the Pee Dee Rlver A
deep well was drilled when the others began to 'get salty. Iﬁ has not -
been determined whether the chlorides are from sea water er unflush_ed
 connate water. - Uéon encountering basemeﬁt rock (igneoﬁs aﬁd metaﬁbrphic
rocks') at a depth of 1,875 feet, the ‘water‘ frem the we11'had between
1,200 and 1,800 ppm chlorides. At that point, the decision was made to
develop a surface watexi source. _ '

If the chloride content in Georgetwon's wells is due to unflushed
connate water, it is possible that the problem could'be alleviated by
"prbper well developrent and construction. First ‘the well would have to be
| tested with eﬁow meter to determine the location of the preducinguzones,
and the quantities of groundwater available. At the same time, water '
senléles from various levels in the well would have to be taken. Then
a deteﬁnination eould be made as to whether or not theie is an adequate

._ fresh water 2zone available. If so, the well could be properly cased
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and screened to produce fresh water. It is impéésible td know .if frésh»
iwater zones exist in the well when water from éll the prodl%cir{g zénes is
"mixed and thé end result ’is‘ the only thing that is neaéufed.-

Presently the city of Georgetown services'a;bbut 123 .'of the region's f
population (12,000 people) with surface water. ‘Prese.nt“us'e is abéut"ZMG)
while the treatment plant capacity is 6 M. The surface watef éodrce
costs about 23 - 24¢ per thousand gallons, while the gmwﬁwater sou.fce

14

costs approximately 9 - 10¢ per thousand galloné. , Consequently, the

wells are used on week-ends.

The Charleston Area:

The Black Creek - Pee Dee formations have a high‘_floufide content

‘along the coast north of Charleston. Very near the coast the chloride
content is high. For instance, wells at Sullivan's Island and I.sie of
Palms mix deeper high chloride water with the shallow fresh water table
‘to obtain enough potable drinking water. ’I‘he shallow reserve does not
have enough quantity. to be used alone. This aquifef system is also Salty -
south of Chai'leston. However, on Edisto Islémd the wells‘were'zﬁré)perly
screened and‘ caséd and they now have at least one frésh watei_ Well.
It should be noted that no direct health problems have been related to a
chloride content of 500 — 600 ppm which occurs here. Again, the Tuscaloosa n
ié salty near the ‘coast andb fresh further inland’.r - o

At one time, Charleston utilized the Black (fréek ~ Pee Dee system as
é source of ‘drinking watef. A surface watef source was developed as a ré‘suit of
increased demand and some increase in chloride ‘_content. .Again, it was |

never determined whether the chlorides were from connate water or sea water.
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Current and Proposed Studies pertinent to Groundwater Systems.

Past Studieé: Numerous studies that pertain to groundwaﬁer in the Coastal
" Plain ha\}e béen done in the past; , Théy generally pertl:ain to a very

limited area and a single rock formation. The stuaies are published in
U.S‘.G.S. Bulletins and Professional Paéers, iGeologic Society of Amerlcan
reports, and others.I Pertinent infofmation from applicéble repofts has

been incorporated into Section IIT and the cross seétion of the coast |

(Figure 2) .

Safe Drinking Water Act (PL 93-523):  The Safe Drinking Water Act‘ was

enacted by Congress in December 1972 ahd signed by the .Pres.ident. in '
December 1974. The Administrator of EPA has 90 days, after enactment,

to publish primary drinking water standards. The standards have not yet
beén determined but will eventually be published in the.Fedéral Register.
‘Within 180 days, the Administrator shall pronmlgvatei reguiations as he deems
appropriate. The regulations’ shall také effect 18 rrbnths after their_

date of promulgation. | | o " ‘

" Primary drirking water standards are those which refer to cmtaminénts
which may have an adverse effect on human health The States have primary
enforcement responsibility; If a state does nbt conply, the Adnd.nistrator |
may bring civil action in a U.S. dis&ict court. The State ray graﬁt |
variances and exemptions to local water systems, based on réésons listed
in Sectioﬁ 1416. The A_dministrétor will reivew all exéxnptions. -_

. The Administrator will also pﬁblish regulations for underground
injection, ‘to protect underground sources of drinking water. A state may —
‘issue injection permits if the regulationé are adopted. The regulations |

do not pertain to injection associated with the recovery of oil or gas...
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Underground mjuectlon has been considered as a means of dlsposal for
nuclear wastes. However, the Nuclear Regulatory CoxmuSSJ_on has not yetv
detemined an acceptible means of disposal. o _ |

The Act authorizes 15, 25, and 35 million dollars for_three conse-
cutive years,1975-77. .» |

A fifteen menber Natiocnal Drinking Water Ad{risory Counoil will be
appointed to advise the administrator (Section 1446). |

- The administrator will consult with the Secretary of Agricu‘lture

~and various states and conduct a survey of the quantlty, quality, and_
avallablllty of rural drinking water supplies. There are 1, 2, and 1
million dollars authorized for these studies J‘.n the three respectlve yearsy
1975-77. | | |

The South Carolina.Department of Health and Environmental Control '

" plans to apply for funding under this Act.

South Carolina Department of Health and Environmental Control: An

| "Economlc and Environmental Impact of Land Disposal . of Vastes in the
Shallow Aquifers of the Lower Coastal Plain of South Carolma" proposal'
will be submitted by DHEC to the Coastal Plains Regional Cmss:.on for
- funding of $233,529. The proposal is presently ‘in draft form and will be
submitted by the Hydrology and \Quality Control Section of the Water Supply
Division of the Offlce of Environmental Quality Control. '

The project will take two years to complete, and drlll 400 flfty
foot average depth wells. The study area w111 be' from the immediate
coastline to 20 miles inland, d 4,000 sdﬁare mile area, or the coastal .
segment of eight oountles. The drilling locations will be chosen by the.
geologist, based on previous information (soil surveys, geological studies), ‘

test wells, population centers, groundwater pollution sources, and’information
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obtained from previous wells in this study.
The study should supuly'the following information:

1) A compllatlon of published and unpubllshed reports on groundwater and
geology in the. area

2) An inventory of potential pollution sources.

v3) Groundwater samples will be analyzed for bacterlologlcal and chemlcal
' composition and the wells will be continually monitored.

4) Yield tests will be undertaken where water quality is high.

5) A map showing locations of potential solid waste and wastewater sites.

It is significant to note considerable overlap between_ this 'proposal :

' and the 208 plamning guidelines. The 208 guidelines refer to establishing
"guidelines to protect ground and surface water quallty ti:\rough ”controls
on rhe 'deposition of residual wastes and on land disposal of pollutants.”
Section 208 (b) (2) (F-K); (2) The purposes of the Act include protection

of groundwater quality and assurance of adequate water supplies. 'I‘he |

. guidelines refer specifically to delineation ofequifer recharge arees

and solid waste dispdsal sites. Hdwever, it is doubtful thét the COG's

- have the technology and equiptrenr that is required for. such a dereiled

-subs‘urface study as DHEC proposes. Hence, they should ’u_tilize the infor-

mation obtained in DHEC's proposal, if it is funded The ohly problem is |
that t.héE'VD_HEC's: program takes two years to complete. The 208 proaram must also

be completed in two years.

 United States Geological Survey: U.S.G.S., in COHjIlnCthH with the South

Carolina Water Resources Commission, is .underta.kmg two capac1ty use" '.
studies. One is for the Waccamaw region and the other is for the Lowcountry
region. The Waccamaw Study is near completlon and the I_cwcountry study '
may take another three years to complete. U.S.G.S. w1ll not release any

of the data or information collected until their ‘studiesb are published. .
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, . ~ 'The "capacity use" studies are primarily a result of our State's
Groundwater Use Act of 1969. (R520,HL009). The Act indicates that the
studies will contain the following results:

1) The nurber of persons using an aquifer and the object, extent and
neoeSSJ.ty of their respective withdrawals or uses;

2) The nature and size of the aqulfer,
3) The physical and chemical nature of any 1mpa1rment of the aqulfer,
‘adversely affecting its availability or fltness for other water uses

: (1ncludmg public use);

- 4) 'I'he probable severlty and duration of such mpalrment under forseeable
conditions; -

5) The injury to public health, safety or welfare which result if such
‘ _unpalment were not prevented or abated; ,

6) The klnds of businesses or act1v1t1es to Wh_'LCh the various uses are

related ; » _ _
4 7) The importance and necessity of the uses claired by permit appllcants '
' o (under this section), or of the water uses of the area (under section 5)

and the extent of any injury or detriment caused or expected to be
caused to other water uses (including public use)}; v

8) Diversion from or reductioh of flows in other water courses or aquifers; and
9) Any other relevant factors. | | |
v However, Phil >Johnson indicates that some of these results will not be
achieved. The Waccamaw study is based on a.'total of ten wells, withvpossibly
.one or two going down to basement rock. Twenty—fi\/e wells are plenr_xed for
the Lowcountry region, but it is more likely that only ten will be drilled.
The Groundwater Use Act requires pennlts from the Water Resources

Commission for consumptlve uses of over rMGD after a capacrty use" study
has been completed. Grantlng of permits will, of course, be based on the
study.. The Water Resources Commission is refnresented on our Coastal Zene :

: . o Couneil, hopefully poviding a check on groxmdwater féctors when permit

applications are considered.



28

_ it'shoold be noted that the biggest problem .in the State, related' to "
capacity-use, is in the Lowcountry region. The pumoing 1n Savannah is .
resultJ:.ng in drawdown as far away as Hilton Head Island and the city of
Beaufort. s The capacity use study for“this area may not be conpleted for

ancther three years.

EPA 208 Program

Waccamaw: (Bob Barker) As of July-75, the Waocamaw region vis still in

the consultant selection pnase of their 208 program. | A work program has-
' not been developed' yet. Mr. Barker J_ndlcates that aquifer recharge areas, |
spray irrigation sites, and solld landflll s:x.tes will probably be mapped,

but ’che details are not presently known.

Berkeley—-Charleston-Dorchester: (Ken Fujishiro)

‘The B-C-D 208 program will address groundwater sources but this will
“not be their major concern. A water resources study for the entire reglon »
will be prmted in-another month. Ken Fu]lShlI‘O mdlcates that the results
of this study show the only reliable source for good quallty drlrﬂcmg water
- to be a surface water source. Presently,v approlet»ately' 60% of .the region's
| population rely on surface water. In twenty years, it is likely that oniy
102 of the population will rely on~:ground water.13 This will be a rural
populatlon with shallow wells (less than 100') . _

Presently, Charleston gets water from the Edisto Rwer, through an
underground aquaduct. The tunnel is in good condition and is likely to
last many years. lLake Moultrie is seen as the major future water source
for the region. The Corp s potential rediversion pro;ect will not affect

this source.1®
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 Offshore J.slands will have to pay a hJ.gher price to have water plped
out. The method of disposal will either be treatment with an ocean
outfall or spray J.rrlgatlon. Spary 1rrrgatlon is a possrblllty for many
cther areas of the region, partidﬂarly forest.lands ‘and golf courses. -
Solid landfill recommendations will not be site soecific, but indicate
generalvareas that are suitable. Shredding and s?reading may be a feasible

alternative to the solid landfil method. _

Iowcountry: (Commander Charles .Baggs). ' C()rmrtlnder Baggs lndioates thatb the
Lowoountry region will have a definite and detailed work program by late
October >1975. They will probably map at_ruifer recharge areas, solid land—
£ill sites, and spray irrigation areas. Cornﬁvander Raggs feels that the
Lowcountry Region will probably be going to a surface water supply, in the

future because of the numercus problems encountered w1th groundwater in

- this reglon At least, that will hold true for Beaufort Countv and the

coastal portions of Jasper and Colleton Count:Les. Presently, the city of
Beaufort, Port Royal Parris Island, and parts of Lady s Island are served
by a surface water source. This represents about 35% of the populatlon in

the Lowcountry region.

State Laws

1. Proposed Water Well Contractors Licensing Act: This bill was

introduced in '72 and '73 by the Department of Water Resources and then

in '74, and '75 by DHEC. Orlglnally the bill would have been erlemented by the

Water Resources Commission, now the coxrm:L551on of Health and Env:Lronmental

Control. It seems that srnall drllllng operaters  are the major opp031t10n

to the bill, and as of January 1976 the bill has not passed.
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The bill states that the Commission has authority to issue, withold,
deny, revcke or suspend licenses to drillers. A driller must have two_ |
years experience, pass a written or oral eXam, and pay a fee ($25) to obtain’
a 1ice.nse. The driller is also requlred to supply the Comrru.ss:Lon with a
well log and water quality information for each well . The information will
be compiled and open to the lvpubllc.

2; Groﬁndwater Use Act of '69: Upon request of,‘a ’.local qoverhrrent,
the South Carolina Water Resources Commissien may ‘desigrrate a "capacity use
area". In a capacity use area, the Cormission hes the authority to:’ i

1) requlre water users to submit perlodlc reports on quantlty and
sources of water used;

.2) regulate tnnlpg of withdrawals . | R | :. ' T
3) regulate well depth, spacing controls, and pumping rates. _ |

Permits are required for groundwater withdrawal in excess of .1MGD. In

| -adopting rules end requlations, the Cormi ssion shall eoﬁsider:

1) the number of persons using an aquifer and the object, extent and
necessity of their respective withdrawals or uses; - o

.~ 2) the nature ‘and size of the aquifer:;

3) the physical and chemical nature of any impairment of the aquifer,
adversely affecting its availability or fitness of other water uses
(1nclud1ng public use);

-4) the probable severity and duration of such impariment under forseeable |
' - conditions;

- 5) . the injury to 'public'health, safety or welfare which result if such
’ impairment were not prevented or abated; »

6) the kinds of businesses or activities to which the various uses are -
related . .

7) the importance and neCess:Lty of the uses clamed by permlt

" applicants (under this section), or of the water uses of the area
“(under section 5) and the extent of any injury or detriment caused
or expected to be caused to other water uses (including public use);
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8) diversion from or reduction of flows in other water courses or.
aquifers; and

9) any other relevant factors.

- 3. The South Carolina Pollution Control Act created the South Carolina
- ‘Pollution Control Authority. | 'I‘he Pollution Control Authority was absorbed |
by DHEC , but the rules and regulations prozmlgeted_ under the Act remain the
same. DHEC is presently the implementor of the following guidelines: -

a) South Carolina Landfill ﬁegulation (PC-SW Regulation 1): Approved
September 1‘971; :as of Joly 1972, an old or new solid waste system requires‘
a permit from‘ the State Board of Health. All open dumps are proh:.blted
Site location requlrements consider potentlal water pollutlon, su.rroumdlng‘
env1ronnent, -cover material, and future development of the area. Site
design requirements include a map, a plot plan with cross seotions, eoil

- borings, leachate containment, observation test wells (when necessary), - ..
and geologic and hydrologic information to a depth of 10 feet below ‘. . |
Proposed exca’vations or lowest site elevation. - _ o |

b) South Carolina Industrial Solid Waste Disposal Site Regulation (Reéulation ‘ |
PC-SW-2) Approved and Effective March 1972. As of Juiy 1972 alll.new or

old systems tor disposal of industrial eolid waste shall requ.u:‘e a permlt
from the South Carolina Department of Health and Environmental Control -

| Diseharge of organic or inorganic solid matter into waters of the State is -
prohibited. The permit application shall include a map and plot plari.

The disposal faC111ty shall be de51gned by a so:.l scientist, geologlst or
englneer

¢c)  South Carclina Guidelines for Waste D‘isposal'Pemt'Lts (SPCA - SWG -2).
February 1973. This is the guideline on the minimum submission requirements. '
for a permit to dispose of inert, nonburnabie, nontoxic wastes by earth

~ burial in a manner such that environmental pollution does not result. '
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What Tnformation is Needed

1. One important component of information that is lacking.is a good

indication of the rock structure in the coastal plain. The cross section -

in Figure 2 was translated from published reports and is inadequate 'because

 of lack of detail and adequate number of controls, i.e. validity of

information. U.S.G.S. (Columbia Office) should be prompted to relea_Se this
type of information as soon as possible.  This is especially true for the
Lowcountry region where the' rock structure may be very oomplex;

2. A deterrm_natlon of how much usable groundwater exists in the coastal

zone is needed ThlS can be accompl:.shed by plotting the produc:mg zones

on the crosssection referred to in the prev10us paragraph Well tests

st be run to determme the quality and quantity avallable from each_ zone.
We know that the total quantity available exceeds demand, but water quality .
is a limiting factor here. We also know that water 'qoality generally .

deteriorates nearest the coastline. U.S.G.S. is presently collecting

" this information and it is the author's recommendation that the data be

- made available to the public as soon as possible. An indication of the

availability of drinking water on sea islands is most Jmportant
3. A reliable population projection for the coastal zone is needed.
The projectioh shouid not only indic_ate how much groﬁth, but the type of
growth that will occur, i.e., industrial, residential, recreatioﬁal, ete.-
Theni the future demand for potable water can be deten"nihed. If the demand
is high, ito may be wise to develop a surface water source. N

The EPA-208 program should supply the type of information reqm_red heJoe.
The Charleston-Berkeley-Dorchester region w11_1 vprobably rely »heavilyon a
surface water source, while the Waccamaw and Lowcountry reg'ions.‘are yet

undecided.
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4. Some type of water well monitoring system would_be helpful. All newA
and‘ 0ld wells should be monitored as to warer' level and water‘quality.

Any pernlanent _drawdown (taking seasonal fluctuations ‘ihto account) will
indicate overpumping. A change in water quality may indicate sall: water
intrusien » which is also a result of overpmr@mg. When this occurs, a new
well can be drilled further away and usually hoth wells can be pumped |
without any permanent damage to the aqulfer. A monitoring sysfem would give
us an indication of the capacity of a partJ.cular ’aquifer‘, thus -safe'quarding |

its perpel:ual usefulness.

Conclusions and Recommendations
Conc1u51ons

1. In the short-run, surface water is always more expenswe than ground-v
water. .

2. Same people will always be using groundwater (rural homes, industry,
agriculture), so these resources should be preserved.

3. The recharge areas for the major deep aquifers in the Coastal Plain
are so large that it is extremely unlikely they could ever be covered
up to the point of hindering recharge. However, these aquifers could

' be polluted from improper waste dlsposal in the recharge areas.

4, The quantity of water in the major producmg aqulfers is limited by
the formations' transmissivities, not the recharge areas. v

5. Most groundwater problems are in the immediate v1c1n1ty of the coast.

6. Growth is likely to occur most rapldly in the immediate v1c3.m.ty of the
- coast. .

7. The largest quantities of groundwater are available from the deeper
aquifers in the Coastal Plain.

8. Groundwater problems could result in large economic loss, i.e. the

Grand Strand area, Hilton Head Island, etc.
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Recommendations

l.l A study should be undertaken to determine the maxinmm capac:ity of
groundwater systems underlying sea 1slands along the coast Development
and the need for new public water supplies wz_ll occur nost rapidly there.
.Priority should be given to the Beaufort area because the problems seem ' '
to be most serious there. Secondly, the Grand Strand and thirdly the
Charleston area, because the B-C-D region isi most likely to rely on a
surface water source. The -affect of septic waste systems on sea islands

should also be considered.

2. An intensive study should be undertakeu at Hilton Head Island to
.determine how long it will take for their primary water source, the Ocala . V.
fm. (Santee fm.) to become salty.‘ Other Eiossible drinking water sources I'
should be evaluated. These include the Black Creek - Pee Dee forinaitions,' |
the Tuscaloosa formation, and the surface water source at Parris Island.

Possrble methods to improve the sz_tuation should also be con31dered A

3. The proposed Well Driller's licensing Act should be endorsed as it -
would: serve to supply much needed groundwater information; aid in
‘insuring proper well design and construction; and protect public invest-

ments and existing pure aquifers.

4. Reliable projectionsv of future water requi_reirents .for the coastal
- area must be developed. These should be based on population and mdustrial
growth pmjections. The decmion to rely on groundwater or develop a |
surface water source will be facilitated once future water needs are

determined.
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5. - A study should be undertaken to determine the capacity of various
fresh water producing aquifers in the coastal zone. This will also.
facilitate the groundwater - surface water decision. Again, priority

should be given to the Beaufort area.

6. A survey to determine potential contamination of shallow aguifers

in the coastal zone is advised. Shallow aquifers are likely to be of

great importance to the growth, economic development, and quality of
life here. There will always be those who rely on shallow water supplies

in rural areas, suburban areas, recreation areas and sea islands.

Most groundwater problems occur in the inmediaté vicinity of the

coast where the highest demand for gromdwatér is llik.ely to Occur.r |

The three urban centers along the coast (Charleston, Georgetown., Béalifort)'
are already utilizing a surface water source. . Areas immediately adjacent

to these urban centers are served by a surface water source. There will

always be rural comunities that must depend on groundwater. - These

communities can usually utilize a shallow well even fhough the largest
quantities are available from deeper aquifers. Problems of drawdown,

salt water intrusion, or septic contaminatioh,are most likely to occur -

in the shallow aquifers. This is especially true for offshore islands

which are likely the first areas to be developed. * ]

" Presently, the most serious| problem seems to be salt water intrusion ' ~—

 occurringin the Beaufort area. Information on the water quality-in the deeper

aquifers is needed here. The other major problem is that of water quality
in the Waccamaw region. Hopefully, the U.S.G.S. study will supply enough

information so a solution can be proposed. A third area where water .
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.problems are very llkely to occur in the 1mmed1ate future, is the sea
islands. Information on the shallow and deep aquifers is needed Cosfs

. of piping out a water source kshould be estimated, but they are likely

to be prohibitive. } -

‘ The most perplexmg problem seems to be, should a surface water
_source. be emphasized or should we continue to take our chances w1th ”
groundwater? Additional geologic and hydrologic 'infonrtation," along with
reliable growth projections, is needed to ﬁ\ake this determination. Large
users may be forced to a surface source while small users may find ground-
water adequate The _U.S.G.S. studles and the 208 studles should aid in .

answering this question.
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