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WATER YIELDING PROPERTIES OF THE Sandstone Member yielded a transmissivity of 13,000 gpd probably are applicable to the Connoquenessing Sandstone tiplied by 50 to give the hardness value (Hem, 1970, p. 224). Fenneman, N.M., 1938, Physiography of the Eastern United o . ; “o%‘ E :QL/ SyQeligntial Ty 5“»»” / 5
POTTSVILLE FORMATION (gallons per day) per foot and a storage coefficient of 0.0002. Member in Trumbull and Mahoning Counties. Conversely, if the hardness, expressed as milligrams per liter States: New York, McGraw-Hill, 691 p. o Qi > o w4 gl - \ Brown MHosgiand (. JChadwick) L
The water-yielding characteristics of the Sharon, This transmissivity value is higher than the sum of the average In most of the area where the Connoquenessing is near the of calcium carbonate, is divided by 50 the result is the sum of Hem, J.D., 1970, Study and interpretation of the chemical o o - o}n 2 gk shoning 3 i orners ne ol s
Connoquenessing Sandstone, and Homewood Sandstone transmissivities for the Sharon and Connoquenessing as given surface the coefficient of permeability typically ranges be- the calcium and magnesium milliequivalents. Hardness ranges characteristics of natural water, 2d ed.: U.S. Geol. Survey —— <\ 3 ’ 650% el * & (J s { A e gle < Wa 'bl/e NG ¥ 2 ﬁ.or:"r!\sers Np— 4 41°15
Members of the Pottsville Formation are shown on the in the table for Portage County. Locally, transmissivities can tween 50 and 150 gpd per square foot. As with the Sharon listed below are classified according to Durfor and Becker Water-Supply Paper 1473, 363 p. =\ Hugson °| | streetsbogty 22559 il Eroe. s .9 VN | iffshar 500 | Iffield (Privatg) . lvienna® Y iPhjges #r
accompanying maps, together with water-quality data. be much higher than those listed, especially when calculated Member a few hydraulic conductivity values are exception- (1964, p. 27). The right hand column gives the corresponding Multer, H.G., 1967, Bedrock geology of Wayne County et o ‘ 5 rakesb e wm_dha G Rl e o EN Fi owland Corn® | Suetvenm \orlorhed
Average transmissivity values for the Pottsville aquifers are from tests of industrial wells producing from thick, well- ally high. ranges of the sums of the calcium and magnesium milliequiva- (map): Ohio Dept. Nat. Resources, Div. Geol. Survey Inv. \) §! ‘ A\ ! \ ° 0 \ & ~%o* ' posyle i 2 Girard - \%
shown in the table below. The values were computed from developed aquifer sections, in contrast to average values lents. Rept. 61. : § \ S % ' ; : T Vi ) TorersResf” o097 2
specific capacity data derived from drillers’ logs, similar to which are typically based on short tests of domestic wells. HOMEWOOD SANDSTONE MEMBER Hardness range Rau, J.L., 1969, Hydrogeology of the Berea and Cussewago 97 Darrobyifie SR8 ™ - 0 FggeXom Stik 940 e | S < bl 1 Ma
the method used by Rau (1969) for the Berea and Cussewago The hydraulic conductivity of the Sharon Member varies The Homewood Sandstone Member in Stark, Mahoning, . P— sandstones in northeastern Ohio: U.S. Geol. Survey, Vit 108155 fart Pond A : ATy . s g AN orner 7
Sandstones in northeast Ohio. Computation of transmissivity widely in northeastern Ohio. Exceptionally high values of the and Columbiana Counties, where it is prevalent, is largely (aéanégl )0 (a;‘fsg:]aidn;:g/ Hydrol. Inv. Atlas HA-341. 3 (N 4T R \ & = ; : Neivion oz g i - Boetts Con :
was based on a graphical method developed by Theis, Brown, hydraulic conductiYity (more than 2,000 gpd per square overlain by coal-bearing strata of the Allegheny Formation, ’ . 1970, The evolution of the Cuyahoga River: its geo- - ' st O | Kty s - o~ ured o e | <ty Oreek | Lokdston Churchiﬂ! Cedar .
and Meyer (1963). Computed values vary over a wide range foot) were determined for scattered localities in Geauga, and gradation of the sandstone to shale is common. Where Soft._ 0— 60 0 —12 morphology and environmental geology in the Cuyahoga ~ JlSidr Laks T ii2) : 2 J Wayland]|  Newton Falls | S I S - 3
for each of the Pottsville aquifers chiefly because of varia- Summit, and Portage Counties. By contrast, values as low as the sandstone is relatively thick, yields to wells of as much as Moderately hard .......... 61 — 120 121 —24 River Watershed Symposium Proceedings: Kent State & = » SN0y / - % = 2 &) : g G ._ & ¥ i ar % 4
tions in aquifer thickness. Even where the thickness and per- 5 gpd per square foot were determined locally, possibly 30 gpm are available. Hard oo, 121 — 180 241 -3.6 Univ. and Three Rivers Watershed District, p. 9—39. = RSN 4 yHgrs 8 9 S/ foricotonn T Mw_[ Frow) i , = 87
meability are constant, differences in apparent transmissivity resulting from the presence of a shale lens interbedded with The area in which the Homewood yields most water to Veryhard. ................ More than 180 | More than 3.6 Smith, R.C., and White, G.W., 1953, The ground-water Falls - p : stal 4 » - MAHOWNG = 0 7 75 TTAL
result from differences in depth of penetration of the wells, the aquifer. Calculations of the hydraulic conductivity—the wells extends northeastward from the center of Stark County resources of Summit County, Ohio: Ohio Dept. Nat. N A &N - 3 i r,;:‘f 'LakeMilko el 5 ron)
and the use of specific capacity data based on aquifer tests of tiansmissivity divided by the saturated thickness of the across the middle of Mahoning County, where the unit crops Resources, Div. Water Bull. 27, 130 p. ' S ' A R [ S . |7 ifordy) Vg5 Ll . Bhers % : |
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varying duration. Specific capacity data from about 850 well aquifer—were based on the same drillers’ records used in com- out beneath thin glacial cover. Southward, under the increas- Detailed information is lacking concerning the quality of Theis, C.V., Brown, R.H., and Meyer, R.R., 1963, Estimating ; O Willoypr =i infiefd - , y - e : Tihes G- N o
records were used to determine the transmissivity values. puting the transmissivity. Only those records were used in ing thickness of the Allegheny Formation, yields from the wakin s The: Gkaron Moiber bef/ond thie region vshere )l-lt is the transmissibility of aquifers from the specific capacity b ", i PA ' % N\ » - o B o Aoy %
Anomalously high values were eliminated from the averages. which information on the aquifer thickness was considered Homewood diminish to less than 10 gpm. ciamanly lapped for water supplios. According 1o s classifi- of wells: U.S. Geol. Survey Water-Supply Paper 1536-, R\ ack T R ~U 7 % ogddo A !' o — G < l
reliable. In areas where the Sharon Member is exposed at the Yields of less than 10 gpm are also typical near the western cation used by the U.S. Geological S-urvey water containing p. 331-341. N /¢ %‘m < AW I . 5""‘//: s i ' :
Average transmissivity (gallons per day per foot) surface or crops out beneath a thin covering of glacial drift, and northern margins of the Homewood, where the unit is less #han 1.000 millig'ra.ms per liter of disso,lved acslids I frwah U.S. Public Health Service, 1962, Drinking water standards: s 'S WP, . S o f w, W8 : - 3 5 2N
the hydraulic conductivity is relatively high because the rocks thin, shaly, or situated in upland areas above the influence of snd shane ,this amount is saline (Winslow and Kister, 1956) U.S. Public Health Service Pub. 956, 61 p. - VaLOsk e <> S o > , 2 y, |
Sharon | Connoquenessing | Homewood are loosely cemented and secondary openings such as joints recharging streams. Exceptions are areas in Portage County The e ori the mup mmking the limit of freh water,is basei:i U.S. Weather Bureau, 1964, Climatic summary of the United & ; N 7 C'}” ! df : &7 ] Réhd - % N @ A XEE ° | S snidlb
County Mosber Sandstone Sandstone and fractures have been enlarged by solution. where relatively small remnants of the Homewood yield as on reports of highly mineralized water from scattered locali- States—Supplement for 1951 through 1960—Ohio: Stan_3~ erj[10~) # . 4 Fie\ AR % 5 vl \ | £ Berlin Cen 2 "::‘:" -
Member Member The hydraulic conductivity of the Sharon Member in much as 30 gpm. An exceptional well reportedly yielded 175 ties in Stark and Mahoning Counties. Little is known of the Climatography of the United States no. 86-29, 77 p. 2 | Farper o M- L N L ¥ s " S 52 - -— s , 1
: : : . . s . ’ L rm | 41 8 Wy < -
EE - Geauga County, based on records from about 100 wells, gpm (Winslow and White, 1966, p. 74), in an area where the Sharon Member in Columbiana County; however, at depths Winslow, A.G., and Kister, L.P., 1956, Saline-water resources 41000,45 S g Plid 73 1 1Re = . == SR : H o == - 41°00°
DRENOPN «vorasennnsasans ool B e R ranges from 100 to 500 gpd per square foot. Hydraulic con- sandstone is thick and overlain by permeable glacial drift. : . ’ . L of Texas: U.S. Geol. Survey Water-Supply Paper 1365. T oSt - R RNE A el $ & % L. S
Medina. . oo, c . RS PR e & at which the unit occurs ground-water circulation is probably . : AMmgtown\ \/ = WS 2. | PORTAGE e) CO_f s A S
Wasne 3100 3300 ductivity .values south of the' outcrop area where the Sharon An aquifer test of the Homewood Sandstone, made near small. Water of high salinity probably occurs in areas down Winslow, J.D., and White, G.W., 1966, Geology and o/ i \ 3 % BN ey Z0g COf IS e =7 & fory
B e ! . 1 Member is more deeply buried are typically lower, ranging Lowellville in Mahoning County, gave a transmissivity of : : hydrology of ground-water resources of Portage County, Ritthedn 1A C [ 8. g ' T Y S 7 L S N O i ®) I I
T 711 4,300 3700)- | csvniaat é s : : dip from the line shown on the map. O LDbylestown 28 ! e ) Q - Al = = :
Geauga 3.400 2.200 from 25 to 100 gpd per square foot. This variation can be in- 19,000 gpd per foot and a storage coefficient of 0.0002. In A with the Skaron Memiber. information necessary to Ohio: U.S. Geol. Survey Prof. Paper 511, 80 p. i r’ ,‘g ML s¥ve o] acs EN B arpville =) 3
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Trumbull ool 2,600 2,500 | oo, ferrte: somewha;lfr(:nlx the range of depths shown for the unit nearby areas of Pennsylvania, Carswell and Bennett (1963, p. 57) accurately map a line separating fresh from salt water in the b =y e ' i ™ /0%, | 0 - A\ - e - . 8
on the map on sheet 1. : : : ' NG o, ) f
Portage """"""""""""" 4’400 3’600 3’300 p ;:eport transmISSIVIty values Of 200 to 1',400 gpd per fOOt Connoquenessmg Sandstone Member 1S meager_ The hne ¢ Sty S ‘\ \] I/ \ 8 g bty \',5] CQ 5 §
f;;kn'i; """""""""" g’zgg g’ggg ;’gg or the Homewood Sandstone. Excluding results of the shown on the map is based on reports of mineralized water in A j§ | Tt T o pe (M e S
Colu(:nbifn.a. """""""" 7 1’200 2’300 CONNOQUENESSING SANDSTONE MEMBER .Lowellvﬂl.e test, the a‘_'erage transmissivity for the Homewoqd the Connoquenessing in Columbiana County. In northwest- C C e < || Akron, Cator 1 ' &
------------------------- ’ ” The Connoquenessing Sandstone Member north of Stark m l\liiaho'm.ng County is about 1,800 gpd per foot. Hydraulic ern Pennsylvania, according to Carswell and Bennett (1963, i ey
and Mahoning Counties is characterized by patchy distri- cf:on uc(tilv1ty.values range between 5 and 200 gpd per square p. 62), the fresh water-salt water contact “will rise in the Q3 S
SHARON MEMBER bution and variable thickness. Some of these deposits in Port- oot and typically are less than 100 gpd per square foot. direction of fresh-water flow, attaining a maximum elevation R S 5 z
The conglomerate unit of the Sharon Member is an impor- age County yield as much as 30 gpm. Farther south, in Stark under channels of ground-water discharge and a maximum ) A N S >
tant aquifer in Geauga, Portage, and Summit Counties. The and Mahoning Counties, the Connoquenessing Sandstone CHEMICAL QUALITY OF GROUND WATER depth under major ground-water divides.” If this hypothesis 2 SO Rewr § (L z
unit, less conglomeratic in composition, extends as a thick Member is more massively developed and is the principal bed- .The chemical quality of the ground water is shown by Stiff is applicable everywhere salt water may occur in the & e % - &
sandstone into Stark County. In these areas, yields to wells of rock aquifer in areas where the Sharon Member is deeply diagrams on the accompanying maps of the Sharon, Connoquenessing in areas where it is closer to the surface, N4 ' < '
as much as 250 gpm (gallons per minute) are not uncommon. buried or poorly developed. Although not generally as pro- Connoquenessing Sandstone, and Homewood Sandstone such as in the Ohio River valley and the valley of Little SN\ L -
Specific capacities reported for many wells are in the range ductive as the Sharon Member, yields of 50 gpm from the Members. The dlallgrams indicate the chief chemical constit- Beaver Creek. : e M
of 2 to 5 gpm per foot of drawdown. A few wells have Connoquenessing are fairly common. Wells formerly used to uents, expressed in milliequivalents per liter. Analyses were The Homewood Sandstone Member probably does not Sippo S ,;i\
specific capacities of more than 10 gpm per foot of draw- supply the community of Canfield in Mahoning County by the U.S. Geploglcal Surv'e}_'. ' contain saline water within the region of this study. LN . .
down. A few wells in Portage and Stark Counties have spe- yielded as much as 500 gpm from the Connoquenessing Sand- For comparison of the diagrams with standards for potable ey ~ e,
cific capacities that are unrealistically high, which probably stone Member (Cross and others, 1952, p. 44). water, drinking water standards of the U.S. Public Health REFERENCES [ pinn Pitate) 5] :
can be attributed to ground-water movement into the aquifer The average transmissivity values shown above were ob- Service (1962) are listed below: Carswell, L.D., and Bennett, G.D., 1963, Geology and hydro- , &y roths =
from overlying glacial sand and gravel or from permeable tained in the same manner as already described for the Recommended limit in logy of the Neshannock quadrangle, Mercer and Lawrence : \ = S 7 N ool
zones in the underlying (?uyahoga Formation. .' Sharon Member. Its relatively high transmissivity in Portage milligrams | milliequivalents Counties, Pennsylvania: Pennsylvania Geol. Survey Bull. 40°45’ I‘Q\LR% 0 5P [ S V‘"ﬁ_ Y ‘ = & 40°45'
The conglomerate unit of the Sharon Member is irregular County indicates that where the Connoquenessing is situated per liter per liter W-15, 90 p. 9\ [ A ) 4 ¥ % | e g
in distribution and thickness. Locally in Portage and Stark at or near the surface the unit is relatively permeable, prob- (mg/1) (meq/1) Cross, W.P., 1968, Flow duration of Ohio streams, based on 7 s/ § D W N S RET LA WUME NA/Sc
Counties the conglomerate unit may be as much as 250 feet ably because fractures and joints have been enlarged by solu- gaging-station records through 1965: Ohio Dept. Nat. M o, )‘/_
thick, whereas in parts of Trumbull, Mahoning, and Wayne tion. The Connoquenessing Sandstone Member is thinner in Lk R —— 250 7.05 Resources, Div. Water Bull. 42, 68 p. v F1 v
Counties the unit is missing altogether and only the shale unit Geauga and Trumbull Counties and has a correspondingly TON e 3 02 Cross, W.P., and Hedges, R.E., 1959, Flow duration of Ohio (f/l/ / ) s ;
of the Sharon Member is present. Where the sandstone is thin lower transmissivity. In Stark and Mahoning Counties the x?“ga“ese """"""""" 45'05 '021 streams: Ohio Dept. Nat. Resources, Div. Water Bull. 31, SN $ 7 29 25 s
or shaly, wells generally yield less than 25 gpm and specific Connoquenessing is more deeply buried by overlying strata, S;Z:: """"""""""" 250 5'?0 152 p. [.U% N |
capacities are typically less than 1 gpm per foot of draw- also reducing its transmissivity. Dissolved solids ... 500 ' Cross, W.P., Schroeder, M.E., and Norris, S.E., 1952, Water AQA\ o gu=
down. An aquifer test of the Connoquenessing Sandstone Mem- @~ ————————— 77777 1 T ] ceeeeeeeeeeeee resources of the Mahoning River basin, Ohio: U.S. Geol. g0 45’ _ e
Most of the specific capacity data are based on relatively ber in Portage County has already been mentioned. Similar The Stiff diagrams do not give the hardness value directly, Survey Circ. 177, 57 p. Base from U.S. Geological Survey 2 : ‘;USCARAWAS 15'
short acceptance tests of wells. Controlled aquifer tests of the tests in western Pennsylvania where the Connoquenessing but hardness can be inferred from the amount of calcium Delong, R.M., and White, G.W., 1963, Geology of Stark Canton and Cleveland, 1950 fs
Sharon Member were made in Portage County to obtain Sandstone Member ranges from a thin shaly unit to a clean (Ca) and magnesium (Mg) indicated by the figure. Calcium County: Ohio Dept. Nat. Resources, Div. Geol. Survey
hydraulic constants, but were considered inconclusive sandstone as much as 130 feet thick gave transmissivities and magnesium are the principal constituents that cause hard- Bull. 61, 209 p. :
because of unevaluated boundary effects (Winslow and ranging from very low to 30,000 gpd per foot (Carswell and ness in water and are generally reported in terms of their Durfor, C.N., and Becker, Edith, 1964, Public water supplies Ol
White, 1966, p. 41). A test of an aquifer 96 feet thick that Bennett, 1963, p. 58). The hydraulic conductivity is reported equivalent of calcium carbonate (CaCO3). The sum of the of the 100 largest cities in the United States, 1962: U.S. MAP SHOWING AVAILABILITY AND QUALITY OF WATER IN THE HOMEWOOD SANDSTONE MEMBER '
included both the Sharon Member and the Connoquenessing to range from 5 to 300 gpd per square foot. Similar values milliequivalents of calcium and magnesium may also be mul- Geol. Survey Water-Supply Paper 1812, 364 p. & CONNTR
80°45/
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