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OHIO DEPARTMENT OF NATURAL RESOURCES, DIVISION OF WATER
1562 W. First Ave., Columbus 12, Ohio

OHIO WATER PLAN INVENTORY
1960

BIG WALNUT CREEK BASIN

UNDERGROUND WATER RESOURCES

Prepared by JAMES J. SCHMIDT , Geologist,
Ohio Division of Water

EACK LETTER INDIEATLS A
MALOR AIWCR BABIN STUOY ARER

@
WUMBERES AREAS INDIEATE PRINCIPAL
WATEASNED ARCAS OUTLINED FGA IVENTORY REDORT

OUTLINE MAP SHOWING DISTRIBUTION OF RIVER BASIN AND
WATERSHED AREAS IN DOHIO FOR STUDY IN THE WATER INVENTORY PROGRAM

The earth's crust serves as a vast underground reservoir for
the transmission and temporary storage of underground water. Under-
ground water owes its origin to that portion of the precipitation which
seeps into and saturates the cracks and pore spaces in the earth's
crust. The quantity of underground water available to drilled wells
depends on the size, kind, and numver of water-bearing pores or cracks
in the earth's crust. 8Since the physical characteristics of the geoclog-
ic formations govern the quantity of water available, a variation in
the geology likewise presents a change in the avallability of under-
ground water.

The geologic formations which ocecur near the surface in the
Big Walnut Creek basin are of sedimentary origin. They comprise two
general classes (1) comsolidated layers of limestpne, shale, and sand-
stone, and (2) the unconsolidated deposits of clay, sand, and gravel.
Water occurs in the cracks, crevices, and solution channels in lime-
stone. Shale may temporarily store sizable quantities of water; how-
ever, awing to the composition.of shale; water does not readily pass
through it. BSandstone formations yield sizable guantities of water;
however, the degree of cementatlon of the individual grains and the
composition of the formation often deters the flow of water through the
formation. BSandstone often grades from a permeable formation to a non-
waler-bearing sandy shale or shaly sandstone from one locality to an-
other. A glacial sand and gravel deposit may be likened to an uncon-
solidated sandstone. Water occurs in the pore spaces between the indi-
vidual sand and gravel particles. The ability for these unconsclidated
deposits to yield water depends on the size, shape and arrangement of
the sand and gravel. Therefore the permeability, thickness, and region-
al extent of the water-bearing formation determine the quantity of water
available. The generalized stratigraphic table briefly describes the
physical and water-bearing characteristics of the rocks in the Big
Walnut Creek basin. ’
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10 feet thick. Where these outwash plain deposits are in direct con-
tract with surface water sources large yields are developed. The po-
tential yield of wells drilled adjacent to Big Walnut Creek and its
tributaries, Alum and Blacklick creeks, is more than 1000 gallons per
minute. It has been proven that 20 million gallons per day {mgd)

could be developed from wells drilled intoc the sand and gravel deposits
near Rees in Hamilton Township.

The yields of wells that do not receive recharge by induced
infiltration from surface streams are related to the saturated thick-
ness and areal extent of the sand and gravel deposits. The potential
yield for these deposits is I00 to 500 gallons per minute.

The site known as Nelson Park, adjacent to Alum Creek east of
Columbus, is underlain with extensive permeable beds of sand and gravel
as much as 90 feet thick. These gravels have a potential yield in ex-
cess of 1000 gallons per minute, however, the areal extent of this
aquifer has not been determined. In 1956 the average pumpage during
the summer months was about 5.25 mgd to supplement the supply of the
City of Columbus.

The glacial deposits,which fill the buried valley beneath
Alum Creek and the extension of this valley to the southeast, consist of
relatively {thick layers of sand and gravel beneath apprpximately 50
feet of clay. Owing to’ the thick blanket of clay overlying these per-
meable deposits, recharge is deterred and the practical yileld of wells
seldom exceeds 200 gallons per minute. Larger yields may be developed
if the permeavle depcsits ara in contact with Alum Creek.

The remaining buried valleys, principally in the southern
portion of the basin, are filled with as much as 250 feet of clayey
ti1ll interbedded with thin lenses of sand and gravel. Ample domestic
suppligs (5 to 10 gallons per minute) may be developed at depths of
40 to 125 feet.

The morainic deposits in the northern portien of the basin
have a potential yield of 5 to 25 gallons per minute. These belted
deposits are composed of sandy or stony clay and are freguently inter-
bedded with thin lenses of sand and gravel. Where these materials
overlie a water-bearing bedrock formation, such as sandstone, they serve
as a source of recharge to the underlying formation. " As shown on the
map, these deposits are the principal source of ground water in the
northern portion of the btasin where the bedrock is shale. All wells
drilled in morainic areas do not encounter adequate supplies, however,
the potential yield for these areas are much greater than wells devel-
oped in the shale. )

Progressively younger bedrock formations.occur near the sur-
face from west to east across Lhe basin. The cross sections AA' and
BB' show the wvariation in the thickness and physical characteristics of
the glacial materials and vedrock beneath the basin. These c¢ross
sections illustrate the prominance of the moraines in the northern
portion and the buried valleys in the southern portion of the tvasin.

The limestone formations do not crop out in Big Walnut Creek
vasin. Wells are drilled through the shale in the western portion of
the pasin and developed in the limestone for domestic and industrial
use. As much as L00 gallons per minute may be developed in these for-
mations, however, the quality of the water deters its use for most in-
dustrial purposes. The overlying shale bedrock, which crops out in the
western half of the basin,yields less than 5 gallons per minute.

The sandstone formations, which crop out in the eastern half
of the basin, generally yield 5 to 25 gallons per minute. The Berea
sandstone in the central portion of the ovasin and the Cuyahoga sand-
stone formations in the eastern portion are not uniform from one place
to another. Greater yields at one location are not indicative of the
yield at another. However, if adequate domestic supplies are not ob-
tained from the overlying glacial deposils deepening the wells into the
sandstone will provide an adequate supply.

The legend accompanying the underground-water resources map
describes the types of water-bearing formations and the potential
vields in various parts of the basin. This information is based on the
logs of approximately L200 water wells recorded at the Ohic Division of
Water. Data from more than 310 typical logs are shown on the map.
Detailed data may be obtained from Bulletin 30, The Ground-Water Re-
sources of Franklin County, Ohic. This report was published by the
Chio Division of Water in 1958. Reported yields, as shown on the map,
were estimated by the driller. These yields are not necessarily the
perennial yield for the various wells.

QUALTTY OF WATER

The utilization of underground water depends on the cuanity
avallable, the chemical and physical quality, and the specific use.
Although industrial supplies are available from the limestone, the
hardness, dissolved sclids, and the hydrogen sulfide content of the
water often deters its use for most industrial purposes. Large indus-
trial supplies are available from the glacial sand and gravel deposits,
yet, as noted in the following table, samples analyzed indicate a rela-
tively high content of iron. Omall industrial supplies are developed in
the sandstone, however, the presence of hydrogen sulfide may deter its

use.

Well Number . C-1 C-2 c-3 c-k c-5
Depth (reet) 28 63 350 437 117
Water-bearing Sand

formation Sandstone | Sandstone | Timestone | Limestone| and gravel

‘Parts per million

Iron T .59 .81 .79 2.3
Chloride L.8 G2 6.6 63. 4.0
Dissolved

solids 379 718, 574, 3132. 59k .
Total

hardness 8. 520, 27k, 2150. Lgo.
Hydrogen

sulfide --- 3.4 6.6 ha.o -
oH 7.2 7.0 7.6 6.7 7.6

System or Serles inl aring Characteristics
- = 7 ariable, srall yleids [rom
Hecent spatlow wells ir
I _E Fasmn ard o
deposited at usually developet tn thne lenses of
r as moraln sand and gravel.
rs of sand and gravel depos- al ground-wnter ylelds depend
wlacier meltiaters a rficial |oh pérmeathlity, and source
. trains or as deeply wuried wt- | of rechar Ahere favorable condi-
5 S Lions pre 4 1000
g 8 . ’ gallons
¥ ] -5 to 50 Quantit,
] a W as 115 feet | thickne
x @ ed in puried | fer.

P lens pe nute . "
Heterogeneous mixture of sand, gravel Thickness and number of ienses of sond
and clay interbedded with thin lenses |and gravel determine yleld. Farm and
of sand and gravel nnd deposited in domestic supplies may yield as much as
buried valleys isolated rom present 10 gallens per minute.
drainage . .

Series of alternating, thin-layered, fnple supplice avallable for farm, do-
Cuyahopa sandy shale'and thin Lo massive sand- mestle, and small ind Fo-
stone. tentlal yields of as allons
per minute may be de sand-
¢ laye e —
Mississipplan | Sunbury Black arglllaceous shale. or_sadrce of ground water
E tively pure, Lhin Lo massive bedded s Potentinl yields of as much ms 29 gal-
Berea sandstone with some layers of sandy | lons per minule may be developed.
shale. |
Bedford Soft arglilaceous shale. Not a rellable cource of ground water.
Ohlo naceous shale grading ITom massive
N Not a dependable scurce of ground
Olentanay ome Arpdl-| water
Gevanian th some thin pplics of as much as 3 gallons
De lawvare r Lo rather massive | per minute may be developed.
- stone . Althaugh . ntitles of waler are
. mrglilacecus | availebie from the limestone, the sround
Silurian linestone . water 1 ually highl ralized,
- and unsuitarle for most industrial uses.|

Industrial wells developed in the extensive outwash sand and
gravel deposits in the southern portion of the Big Walnut Creek basin
yield 400 to 1500 gallons per minute, This buried outwash plain ranges
from 100 to more than 300 feet thick and consists of thick layers of
sand and gravel interbedded with thin layers of clay ranging from 1 to

These samples, analyzed by the Quality of Water Branch, U. 3.
Geological Survey, may be compared to the standards set by the U. S.
Public Health Service. These standards were issued to safeguard the
quality of water used by interstate carriers and have been incorporated
as a quality criteria by the Chio Department of Health. Iron 0.3,
Chloride 250, Dissolved solids 500, Total hardness 50, pH 10.6. Upper
limit of concentraticn in parts per million.

Many metals are readily attacked by relatively high coneen-
trations of sulfides. Hydrogen sulfide, even in small quantities,
reacts as an acid and may be corrosive to iron, nickel, and copper.

Its presence is usually noted by a noxious odor resembling rotten eggs.
Hydrogen sulfide can be removed by oxidation by aeration and filtra-
tion, or oxidation by chlorination.
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AREAS "IN WHICH WELLS YIELD AS MUCH AS 1000 GALLONS PER MINUTE OR MORE

| Permeable sand and gravel deposits adjacent to the major
_| perennial streams. Large sustained yields recharged by stream
infiltration.

AREAS IN WHICH WELLS YIELD 100 TO 500 GALLONS PER MINUTE

Regionally extensive permeable sand and gravel deposits yield
as much as 500 gallons per minute. Interbedded sand and gravel
deposits underlying thick till beneath the Alum Creek valley
may yield as much as 200 gallons per minute. Test drilling may
be necessary to locate the coarser materials.

~] Thin to thick lenses of sand and gravel interbedded in layers of
.l clay. Glacial materials above the shale bedrock are reported to
be less than 150 feet thick. Large yields are reported, however,
isolated aquifers are noted.

COLUMBUS

AREAS IN WHICH WELLS YIELD 5 TO 25 GALLONS PER MINUTE

3 Beresa sandstone aquifer of variable thickness beneath 3 to 125

| feet of glacial drift. Although yields of 70 gallons per minute

b ; have been reported, the average yield is more likely less than 25
o : 5 i i : gallons per minute.

: ‘ [ /| Thin to thick glacial moraine deposits consisting of thin lenses
of sand and gravel interbedded in thick layers of clayey till.
Thin to thick sandstone formations or non-water-bearing shale lie
beneath these glacial deposits.

Lenses of sand and gravel interbedded in clayey till and deposited
above shale., Yields of as much as 25 gallons per minute, sufficient
for small industrial, farm, and domestic needs may be developed.

7| Irregular thin lenses of sand and gravel interbedded in thick

| layers of clayey till. Yields of $ to 10 gallons per minute are
generally aveilable, although some wells are as much as 200 feet
deep.

AREAS IN WHICH WELLS MAY YTELD LESS THAN 5 GALLONS PER MINUTE

Relatively thick glacial drift composed essentially of clayey till,
overlying shale, and ranging from 8 to 91 feet thick. Limited
quantities of ground water are developed; dug wells and cisterns
are often necessary to supplement water needs.

Ll P Approximate boundary of glacial moraines.

EXPLANATION OF SYMBOLS

e Domestic well $§  Sand ts Limestone
@ Industrial well 6 Gravel sS4 Shale
@ Municipal well um Clay, sand, gravel §s Sandstone

% Chemical analysis in text.

Total depth (Ft.) - Water-bearing formation - Yield (gpm)
Depth to bedrock (Ft.)

MAP OF THE

BIG WALNUT CREEK BASIN

SHOWING

AVAILABILITY OF
UNDERGROUND WATER

This is a generalized map, showing the potential underground-water

RASIZINDEX WA resources, based on data presently available. Deteailed studies and

SCI0TO RIVER - " " .
INVENTORY AREA exploratory drilling are needed to fully define the hydrologic PUBLISHED BY~ STATE OF OHIO, DEPARTMENT CF NATURAL RESOURCES, DIVISION OF WATER

characteristics of the buried valleys and bedrock aquifers. S
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