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Introduction November 2006 and January 2007. The potentiometric-surface map for January 2007 depicts the period
roughly midway between the seasonal high (normally late spring) and the seasonal low (normally late )
The Dublin and Midville aquifer systems are part of the Cretaceous aquifer system that underlies most fall), shown on the hydrograph for well 30AA04. Long-term water-level trends are similar in the Grace- Near County Well Field #1 c\(l)\;mltly Well |;|“:\|d #2
of Richmond County, Georgia (Gorday, 1985; Falls and others, 1997). The Cretaceous aquifer system wood observation well (29AA09). A new continuous monitoring site, installed during February 2007 Baleosoe. Proctor & Gamble (29BB95) e 106 (39 11)_ _
is the second most productive aquifer in Georgia and is a major source of water in the region. About in an unused observation well near county well field #2, is being used to evaluate water-level trends in rock Spontaneous potential ~ Single point resistance (ohms)
220 million gallons per day (Mgal/d) of water was withdrawn from the Cretaceous aquifer system response to pumping in this area (see well 30AA33 on map). aquifers 0 — Increases 0 1020 30 40 50
during 2000 in Georgia (Fanning, 2003). The Augusta—Richmond County Water System is the largest 0 — =
public water supplier in the county and withdrew 13 Mgal/d of ground water during 2000; withdrawals Crystalline-rock aquifers Richmond County—
decreased from 2001 to 2005 (see bar chart for ground-water withdrawals). The towns of Hephzibah Summa ry Atlanta * study area " Lower Dublin aquifer
and Blythe withdrew 0.4 and 0.03 Mgal/d, respectively. Industrial ground-water withdrawals are o ) ) o ] o
concentrated along the Savannah River and totaled 2.89 Mgal/d. To monitor seasonal and long-term A‘network of about 100 water-level momtopng wells, including 2 existing and 1 new well equipp ed ;
water-level fluctuations and trends in the aquifers, the U.S. Geological Survey (USGS)—in cooperation with cont1nu0u§ water-level 'reco'rders, monitors seasonaI and long-term water-‘level ﬂuctuatlons in the a Lower Dublin aquifer
with Augusta Utilities—maintains a countywide network of about 100 water-level monitoring wells in Cretaceous aquifer systems in R}chmpnd County, Georgia. Data compiled during thl,s St“dY were used o
various aquifers, including a new continuous monitoring site (well 30AA33) and two existing USGS— o better define th,e hydrog§ 01.0 glc un.1ts underlying the: area and to update the potentiometric-surface <Z( 100 — U Midvil fin i S B
Georgia Environmental Protection Division network sites (wells 29AA09 and 30AA04). Data com- map for the Dublin and Midville aquifer system§. During January 2007, water levels were measured — pper Midville confining uni < 100
piled during this study were used to better define the hydrogeologic units and to construct an updated in about 100 wells throughouI the county, of which about 75 measurements were used to produce the % 5
potentiometric-surface map for the area, which is used to better understand ground-water movement in updated map. Water-level altitudes decreased from about 400 ft above NGVD 29 along the western 0 o . g
the Cretaceous aquifer system. In addition, the potentiometric surface and related water-level data can border of Richmond County at Fort qudon to about 100 ft above NGVD_ 29 along the eastern border . . |°_° Upper and lower Midville aquifers > o N _
be used for water-resource planning and to update ground-water flow models for the region (Clarke and of the county and near the S.av.anna‘h River. Qroupd—water flow generally is from west to east across the Floridan aquifer system E 3 g Upper Midville confining unit
West, 1997; Cherry, 2006). county, with some local variations in flow direction. Long-term water-level trends indicate slow decadal- — — =
’ ’ ’ scale decreases in water levels in the Dublin and Midville aquifer systems. The water level in one well S . Upper Midville aquifer
Numerous private well owners, industries, well drillers, and local municipalities supplied information was about 3 ft lower during January 2007 compared to the mid- to early 1990s and was about 8 ft lower 200 — Basal confining unit ) /{
used in this report and permitted access to their wells for water-level measurements. In particular, compared to the early 1980s. Short-term water-level fluctuations, however, indicate an increase in water 200 Lower Midville confining unit
the author would like to thank Wes Byne, Max Hicks, Bobby Robinson, and George Bales of the levels between November 2006 and January 2007. A continuous monitoring station was added near L L -
Augusta—Richmond COlll'lty Water System; Roger James with the town of Hephzibah; Tim Miles county well field #2 to further evaluate water-level trends in response to pumplng G E 0 R G LA - Basement rock
with Graves Water Services Inc.; John Wellborn and Brian Foloey with Fort Gordon; Ian Kief with Lower Midville aquifer
Prayton Corporation; Kelly Brown and Amanda McRoy with Olin Chlor Alkali Products; and
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aquifers defined by Gorday (1985) Upper Group . <
are equivalent to the upper and lower confining nit (undivided) Upper < [ lisses = Lower Dublin aquifer
Midville aquifers, respectively. All of Upper Midville Viduile Cretaceous | Cretaceous Datums _:Q \‘162.9. 158.48 ) E
the principal aquifers and confining aquifer aquifer = o
units are represented in the Kimberly Lcoowngi;m&dgmf system Vertical coordinate information is referenced to the \ g
Clarke observation well 30AA13, Lower Iggiieaqfoogf National Geodetic Vertical Datum of 1929 (NGVD 29). | \\ 3 : = 200 —
loF:ated in the lhower right quadrant Of “:é?;\:flg? Horizontal coordinate information is referenced to the / °0 I?\Oad 123'53 (nrzvt\:locr?jer SE.IOUS Y o ‘f - Upper Midville confining unit
th1§ map. In this repqrt, hycIrogeologlc North American Datum of 1983. Q / - 11188 ./ 112.11 0”3 ;
units above the Dublin aquifer are not N | — 11149@ i o '
discussed because these do not form Basal Confining Cape Fear O < < 2713.49 / Upper Midville aquifer
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The Dublin aquifer system is composed largely of clayey sand, soft clay with brown sand layers, and &S< A 203’1 4 ' C\) County Well Field #2 S z P % Basal confining unit
in some places thin sand and gravel layers. The uppermost screens in many of the municipal wells are N < ' ) ’ — Basement rock
open to this aquifer system. Many of the shallow domestic and rural wells in southern Richmond County / Q) 147.92
also tap the Dublin aquifer system. South of Tobacco Road near county well field #2 (see logs for well 4 < / / ¢ | 33°20'
30AA11), the Dublin aquifer system is composed of about 140 feet (ft) of sand and clay, but is not a / / < / j / \v{ \
large producing unit at this location. Further south near county well field #3 (see log for well 29AA30), 33°20' £ 12,68 / / S S s / J = ~ .o /
the Dublin aquifer system is about 130 ft thick and is composed mostly of clay with some medium-to- 82900° ~ N R , > it T
coarse sand and clayey sand. A red clay layer (lower Dublin confining unit), separates the upper and N 2. N
lower Dublin aquifers. The Dublin aquifer system is thickest in the extreme southern part of Richmond S : T =
County—at well 30AA13, the Dublin aquifer system is about 250 ft thick and is composed of pinkish- 2 H ™S Kimberly Clarke Observation Well #1 (30AA13)
gray to gray sand, clayey sand, and sandy clay. S\2 .122?5'65‘30 Count S Gamma Resistivity (ohm-m)
A hard red clay layer, defined as the upper Midville confining unit (Falls and others, 1997), separates the 2 AT We"y =~ l (gmerlcan ::; troleum1lgosntUte Ug(tf) 0 100 200 300 400 500 60O
Dublin aquifer system from the Midville aquifer system. At the northern part of its extent, near county 211.38 > Field \ Y N 0 —" ! ! : e
well field #1, the upper Midville confining unit is 27 ft thick; near county well field #2, it is 19 ft thick; 16094 #3 e RN - ﬁ /— Gordon confining unit
and near county well field #3, it is 20 ft thick. ' SQ\(\& Q ~ o Q i
-\“\9 ~ -
_ A - =~ g ; Gordon aquifer
Midville Aquifer System - os8 E ~~ —=
e - N ES
The Midville aquifer system is composed of an interlayered sequence of medium-to-coarse sand and 174.96 \ %— S e - 5 - ff Millers Pond confining unit
gravel, clayey sand, sand with clay layers, and massive hard clay. This aquifer system is confined s 100 —
between a red clay layer (upper Midville confining unit) and the basal confining unit. The lowermost ; 2 =N T L N / } Millers Pond aquifer
screens in the municipal wells are open to permeable sand and gravel layers in this aquifer system 2 30AA13 .. < — d
(see logs of various wells). In the updip section near county well field #1 (see logs for well 29BB95), MW, o 2017 2 N\ 142.08 [ g § Uober Dublin confining unit
the upper and lower Midville aquifers are composed of about 50 ft of loose, medium-to-coarse sand Np ° S { PP g
and gravel overlying clay or basement rock. South of Tobacco Road near county well field #2 (see . q G \?
logs for well 30AA11), the Midville aquifer system is composed of about 90 ft of sand with a few clay Town of HephZ|l?ah #3 (29AA03) %: Upper Dublin aquifer
layers that separate the upper and lower aquifers. Further south near county well field #3 (see logs for and Bah(_:ox-Wlch)x (29[-_\A08)_ A /’ N
29AA30), the‘: upper and lower Midville a}qquers are about 170 ft thIck ancI composed mostly of sand Spontaneous potential S(;ngl;pon;; rej:astaIr:]ge (ohms) / / 30AA04 S . ol 200 — —\o— 5 Lower Dublin confining unit
and gravel with some clay layers. The Midville aquifer system is thickest in the extreme southern part Increases L i 163.1 ; 8135
of Richmond County—at well 30AA13, the upper Midville aquifer is about 135 ft thick and the lower 0 — b i 33°15'
Midville aquifer is about 180 ft thick. : \\\/_
Potentiometric Surface of the Dublin and Midville Aquifer Systems, ‘l’ | | 3| ' P MILES N rower Dublinaquifer
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January 2007 Undifferentiated i County Well Field #3 (29AA30) 0 1 2 3 4 5 KILOMETERS g W
The potentiometric surface of the Dublin and Midville aquifer systems—which represents the altitude at 100 — 7 (American Pe?rnguTﬁ;]smute Units) Lateral resistivity (ohm-m) Base from U.S. Geological Survey 1:100,000-scale digital data 7
which water would have stood in tightly cased wells open to the aquifers—was constructed using water e 0 100 200 300 400 0 500 1000 1500 ' =
levels collected from 75 wells during January 2007. In the Richmond County area, wells commonly 0— ——— ' ! ' ' ! ! <
have multiple screens and many are open to both the Dublin and Midville aquifer systems, producing = %
“multi-aquifer” wells. Water levels in these multi-aquifer wells are a composite of both aquifer systems. Undifferentiated = o o .
Because most of wells used in constructing the map are screened in the Midville aquifer system, the map . . . . . 0 E ‘/—: Upper Midville confining unit
is considered more representative of the Midville than the Dublin aquifer system. - Glracewolod contllnuous sllte (obslervatlonI well ZSTAAOQ) | . McBean Creek continuous site (well 30AA04) = 400 — - (
: T T T T T T T T T
The configuration of a potentiometric surface (see map) indicates general directions of ground-water § 200 — 5 ggr?f?;igg till::t = ? ? — Upper Dublin confining unit w180 4 sk /"” . EXPLANATION =
flow. In general, ground water flows through the aquifer from areas of high ground-water level to areas e E S 178 - / 4 3 e 1\// . — Upper Midville aquifer
of low ground-water level. At Fort Gordon, along the western side of Richmond County, ground-water 7 100 — Upper Dublin aquifer =S 176 | N 4 mr ~ | MAP
altitudes were about 400 ft above NGVD 29, decreasing to about 200 ft in the center of the county and 2 Upper Dublin aquifer < = 189 | S /\ - —
to about 100 ft in eastern Richmond County along the Savannah River. This configuration generally = E 2 172 datamissing ~ \/ \/‘/\ 167 L \ _ Well field
produces a west-to-east flow gradient across most of county, with some local variations around the = S - \\\ Lower Dublin confining unit p E 170 4 165 L \/\ i {/
major pumping centers and streams. Most notable features in the potentiometric surface are: S Lower Dublin < E w68 | 4 13k PA\\ ﬁmj —— 410 — — Potentiometric contour—Shows approximate altitude 500 — - — o N _
« At county well field #1, the hydraulic gradient is relatively steep in the northern portion of k& < S confinguni = == 5| 1wl - at which water level would have stood in tightly s S~ Lower Midville confining unit
Y : ycrauic gracient 1s re atively steep 1 tie Hortetn portion o — 300 — e Lower Dublin aquifer 164 L L | | | ! ! ! 159 L L L L ! ! ! | | cased wells, January 2007. Dashed where inferred.
the well field and locally flattens around the individual pumping wells where the drawdown L = Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan  Jan Jan  Jan  Jan  Jan  Jan  Jan  Jan  Jan C . . B
. - ontour interval 10 feet. Datum is NGVD 29
is greatest. Water-level altitudes range from about 128 to 170 ft above NGVD 29 and generally - = m o < 1990 1992 1994 1996 1998 2000 2002 2004 2006 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 =
show a west-to-east gradient toward the Savannah River, which is the major discharge area for Lower Dublin aquifer > 200 — Upper Midville confining unit 30AA04 ¢  Well and identification number—Number in smaller
the aquifer systems. é’ r“"‘" 163.1 font size is water-level altitude. Datum is NGVD 29 —_— ]

* At county well field #2, the hydraulic gradient is somewhat steep on the western side of the Upper Midville |”_° Upper Midville aquifer < o _
well field and then flattens around the main centers of pumping where drawdown is greatest. < confining unit L Augusta—Richmond County Water System COLUMN 600 — \\s Lower Midville aquifer
Water-level altitudes range from about 131 ft above NGVD 29 with the lowest levels along the J Upper Midville aquifer - o N _ ‘ 14 — Lithology—Taken from drillers’ logs
eastern side of the well field at altitudes near that of river stage. 400 — o — Lower Midville confining unit 9> 4 — _ N

‘ ' o ‘ . __ ’ Lower Midville - N LI NinEE - T [ | Massive clay || sandwith

» At county well field #3, the hydraulic gradient is relatively steep along the western side of the confining unit 300 — =5 _ - - T clay layers 5
well field and then flattens around the pumping wells along Old Waynesboro Road. Water-level p— s [ — [ ] _ ) E Sand and/or gravel - Red ol Q
altitudes range from about 160 to 175 ft above NGVD 29 with the lowest levels in the central part Lower Midville aquifer Lower Midville aquifer § g sl - I:l Clayey sand eaelay : P
of the well field. £3 | B | B soncy ooy [ | Mostly clay . &é (3

* A trough north of the town of Hephzibah roughly coincides with a tributary of Spirit Creek <§t = _ - Rock layers Basal confining unit
and forms a broad low area in the potentiometric surface in that area. East of Hephzibah, 500 Basal confining unit o 4f . [ sandylimestone ]
ground water flows to the east toward county well field #3. i — - Basal confining unit = E ) I:l Clay with sand layers Basement rock Basement rock

S = - ]
Long-term water-level records indicate decreases in ground-water levels in Richmond County‘ Lithology from Town of Hephzibah £3 (29AA03) wo— ! Gethysich logs from T T @ . H . Screen
(see hydrographs for wells 29AA09 and 30AA04). Water levels for well 30AA04, completed in the Geophysical logs from Babcox-Wilcox (29AA08) Graves Water Services, Inc. R A A I I I I I O e I I I T e e
Gordon and Dublin aquifers near McBean Creek in southern Richmond County, were about 3 ft lower SERIE RN R U SR S R N N U S S S o S S S S

during January 2007 compared to the mid- to early 1990s and were about 8 ft lower compared to
the early 1980s (Clarke and West, 1997). More recently, water levels in the wells increased between
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