HYDROLOGY/WATER RESOURCES Well Drawdown

NRCS (SCS) Rainfall-Runoff Unconfined aquifer
a
_{(P-02s8 Y GROUNDWATER \ 2
2="p3oss Lot I
1,000 T e
S:TN—— 10 \\\‘ .__.._-‘_n l."
1,000 K
CN= S+ 10 PERMEABLESOLL °, | |/ X
. : 2
P =vprecipitation (inches) _I hy
. . C BOTTOM OF AQUIFER
§ = maximum basin retention (inches) 7
O = runoff (inches) . IMPERMEABLE
CN = curve number Dupuit's Formula
2_ g2
Rational Formula 0= “k(h2 hl)
Q = CIA, where m( B )
P
A =watershed area (acres) where L
¢ =runoff coefficient @  =flow rate of water drawn from well (cfs)
I =rainfall intensity (in./hr) k = coefficient of permeability of soil (fps)
Q = peak discharge (cfs) hy  =height of water surface above bottom of aquifer at

perimeter of well (ft)
Darcy's Law

h, = height of water surface above bottom of aquifer at
Q= —KA(dh/dx), where distance r, from well centerline (ft)
Q0 = discharge rate (ft*/sec or m*/s) r,  =radius to water surface at perimeter of well, i.e., radius
K = hydraulic conductivity (ft/sec or m/s) of well (ft)
h = hydraulic head (ft or m) fz = radius to water surface whose height is 4, above
bottom of aquifer (ft)

In = natural logarithm

A = cross-sectional area of flow (ft* or m?)
q . .
/D _ = specific capacity

= —K(dh/d)

g = specific discharge (also called Darcy velocity or
superficial velocity) D =well drawdown (ft)
v =g/n=—-K/n(dh/dx) Confined aquifer:
v = average seepage velocity - — ! .
n = effective porosity i
1
Unit hydrograph: The direct runoff hydrograph that would -:g AQUITARD
result from one unit of runoff occurring H  TOPOF AQUIFER :
uniformly in space and time over a specified PERMEABLE SOIL : r i hz 5
period of time. T r
] . | BOTTOM OF AQUIFER X -
Transmissivity, T: The product of hydraulic conductivity and
thickness, b, of the aquifer (Z277). IMPERMEABLE
Storativity or storage — 2 T(hZ — hl)
coefficient of an I ( " )
aquifer, S: The volume of water taken into or released b !
where

from storage per unit surface area per unit

change in potentiometric (piezometric) T =KD = transmissivity (ft*/sec)
head. D = thickness of confined aquifer (ft)

I, h,= heights of piezometric surface above bottom of aquifer (ft)
7,» t, = radii from pumping well (ft)
In = natural logarithm
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