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68 HYDILAULKS DF GROUMDYWATER ] 43 ADLRFER TRANSKERIVITY 4 §
Table 4-1 Typical valucs of hydrsulic conductivity and permesbilityt with 2
Iy Kol =2 -1 012 i i T & i T T 'i‘ 'l' Ldaccy = 98697 = 10°¥cm? = 1062 x 107 f* 2
I 9 X
- - - W N = 9613 = 10 * emfsox (for wator at 20°C) ~F
Perimzability - Pervieus Scmipervious Tmpesvious
) ¢ — 141% x 1077 US gal/min i (for water at 20°C'}
Aquiler Qoot Pour Non :
Table 4.1 gives & summary of some values of hydraulic conductivily mn §
Chan | Qean sod or | Very fiue sand, sill permenhility (Irm:y ia Bear, Zaslavsky and lrmay 1968). In r.b- table. fodlowin
Sails gravel | suad and pravel | loess, loam, salonctr i the US Bureau of Reclamation, X is cxprewed io wnits of hydraulic comlvativit £
et l Seratificd clay | Usweathered ciuy clam: K, = —Jog,q Kicmjecx). ]
i I ool | i, i
i Rncks Oftrocks | Sundtome limemcme, 43 AQUIFER TRANSMISSIVITY ¥ )/ LA
i | dolomine .

Consider the flow theugh the confined uquifer of thickness B shown in 1ig, ).«

- - —hgc-kiemh 3 4 3 6 7 R 8 0 (L I 13 14 15 16 the 11 ! Tier | s !
; - ! [ If 1he aquifer it homcgensous and isoiropic, with hydraulic conduetivity &, th
10 Kol 807 6 5 4 ) 2 1 0 -1 -2 -3 -4 -3 total discharge in the +x direction, @, through tie ares W8 normat w liw
given by Darcy’s law ’E‘L" ‘m;_
+ Foom Bear, Zaduwky, and |y, 1968 Q= =RBWip/lx a KBWS,; T u -gud'¢; J, = —dpjox (M
The discharge per upil wi quifer, 0., normal to the direction of tw Mow. i

which tec s 1o 508 the malrix, thos rducing & with time. Cloging may alsa be

caused by fines carcicd by the watet (c.g. in artificial recharge). O O/WF KBl = TT,.  T=Q10, Lo

Yariont upin are used in the pructice for the hydreulic copductivity K
{dimensiema £,/T). Hydrologists prefer the unii m/day (meters per day) Soil
seienlists oftcn usc cov/eec. T the USA, & in many countries using the English
sysiem of units, two olher units are commonty cmployed by hydenlogiste. One is
8 laboratory, or standard, hydraulic conduetivity dofioed as the total discharge
(@) of water a1 60°F, cxpressed in gullons per day. through & porous mediom
Cro jonal arca (A) expresied in ft? under a hydraut: gradient {{g, — $1)/L}
of ¥ N/fL With this definilion, the units of K are gai/day t*. In a similar wuy, 2
field. or aguifer, hydraulic conductizity is defined us the discharge of waler at
field 1cmperature, through a cross-scetional avea of an aquifer one foot thick and
one mile wide under 3 hydrautic gradicnt of 1 fifmile The unit i the e as for
(he lahoratory X. Following arc sorme conversions amoag these unils.

1 US galfday A2 = 4.72 x 10 * cin/sec = 4.08 x 107 ‘mud
Permaeability & (dime. £3) is measared in the metzic system m cn? or in m?.
In the English systgm, the unit is 1. For water ai 20°C, we have the conversion
tcmjsec = 102 x 1075 cm?
Reservair engineecs use 1he unit darcy defined by
1 em’/sec/om’ x 1 ceulipoise
| atmoxphers/cm

1darcy =

A similar cxprestion can be written for fow in (be y direction. In veutlor form
we May write

A Wy, N .
Q==TFh TO)-S=hd Sl sgads W

where the prime symbol indicates that the operation i in the xy plane only. 9|
The product KB, denoted by T, w’lmhlppunmnever!lulaw thraug

Ugecolits_thigkoas o the ayuifer.is. being copaideved. is calied tramsmixainit)

it & an wquifer charec.oristic which is defined by 1he rate of Row per unit will 2]

t!n'oulh the entire thictness & an aquifer per unit hydraulic gradient. The cunr Pt

is valid only in tgrg—.dimnmgg! of aquifer-type flow. In three-dimensionat I

through porous media the Concept of Lransmissivity is meaningless.

]

Figure 44 Flow Mrough » comfined squider
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