Important Unconfined Aquifer Formulas PDF

Formulas

Examples

Important Unconfined Aquifer Formulas

List of 42

with Units

1) Aquifer Discharge Formulas

1.1) Discharge from Two Wells with Base 10 Formula (af

1.36 - Kyyp - (h )
Q=
o () 0)

0.6994 m?/s =

1.36- 10.00cms - ( 17.8644m " - 17.85m 2)

10g<< 10.0m >'10>
0.000000001 m

1.2) Discharge given Length of Strainer Formula (af

Formula

Evaluate Formula @

St
22t (1 (2)

(G0

1.8353 m?/s =

Example with Units

0.83m
2.72- 10.005m/s - 0.83m - (Zm + ( 2 ))

8.6m
log( < 0.0037 m > 10)

1.3) Discharge in Unconfined Aquifer Formula (]

[ Example with Units | Evaluate Formula [

= 0.8189m3/s =

2 2
3.1416 - 10.00cm/s . (Sm - 244m )

()
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1.4) Discharge in Unconfined Aquifer with Base 10 Formula (ag

Evaluate Formula @

136 Ky - (bwz . hW2>
Q= -
log((%), 10)

Example with Units

2 2
1.36- I0.00cm/s . (14.15m - 2.44m )
8.6m
log( ( 7.5m >' 10)

1.5) Discharge when Two Observation Well is Taken Formula @

1.5704m?/s =

Evaluate Formula (@

0~ T Ky - (hzz'hlz)
)

Example with Units

2 2
3.1416 - 10.00cm/s - (17.8644m -17.85m )
| 10.0m
08 Torm )€

1.6) Rate of Flow given Coefficient of Permeability Formula @

0.3611m3/s =

_m Example with Units Evaluate Formula (€*

Q = KW . ie - A 12247m2/5 = 1125cm/s +17.01 - 6400 mm?

Xsec

1.7) Rate of Flow given Flow Velocity Formula (af

=
. Em Example with Units Evaluate Formula (@

Q= (th, . Asec) 1.5437m*s = ((24.12m/s - 64000 mm® )

2) Aquifer Thickness Formulas @

2.1) Cross-section Area of Soil Mass given Flow Velocity Formula (a{

Example with Units Evaluate Formula [
W
Xsec Vf
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2.2) Length of Strainer given Discharge Formula (ag

Evaluate Formula @

RW
ol (£))) (o

2.72 - Ky * Sew 2

Igp =

Example with Units

1.01m?/s ~log<<§:§—:>'1°> <4—93m )

2.72- 10.00cm/s +4.93m 2

10.2071m =

2.3) Thickness of Aquifer for Discharge in Unconfined Aquifer with Base 10 Formula @

Evaluate Formula (@

TEn
b= |h, +

1.36- K

Example with Units

1.01ms - log( ( - ) 10)

1.36- 8.34

2.7298m = |2.44m° +

2.4) Thickness of Aquifer given Discharge in Unconfined Aquifer Formula (af

Evaluate Formula (@
R
Q . 10g< <_W>'e>
2 r
H= |h, +—— 7 7/
7+ Ky

1.01m3/s ]()g((::m >,e>
5.4263m = |2.44m >+

3.1416 - 10.00 cmys

2.5) Thickness of Aquifer given Drawdown Value measured at Well Formula (af

Formula Example with Units Evaluate Formula B

3.27m = 0.83m + 2.44m
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3) Coefficient of Permeability Formulas @

3.1) Coefficient of Permeability given Discharge and Length of Strainer Formula B

~ Em

Example with Units

Q
KWH = Stw
S (Y £

10.0056cm/s =

1.01m3/s

2.72-493m - (10.20m + (%))

() )

)]

Evaluate Formula [

3.2) Coefficient of Permeability given Discharge from Two Wells with Base 10 Formula (af

 Emm
Q 1.01m?/s
KWH = 14.4403cm/s =

136+ (17.8644m >~ 17.85m %)

10.0m
l°g< ( 0000000001 m ) 10)

Evaluate Formula @

3.3) Coefficient of Permeability given Discharge in Unconfined Aquifer Formula (af

Ky = Q 12.3335em/s = LOTwr/s
WH = (1%-n,? ' s = Siate. (5m%-244m %)

HZ-h
R\'\
(+)<)
r

-
log(

Som
l"g( ( T5m )'e)

Evaluate Formula @

3.4) Coefficient of Permeability given Discharge in Unconfined Aquifer with Base 10 Formula

@
Formui |
Q 1.01m?/s
KWH . 7 12.4669cm/s =

1.36- ( 14.15m % - 10.000m 2)

tog( 75 ). 10)

Evaluate Formula @

3.5) Coefficient of Permeability given Discharge of Two Wells under Consideration Formula (a1

 Emm
Kwy = 10.761cnys = LOLmy:
WH = o (hy?-1,? SOt = e, (17.8644n 2 - 17.85m %)

)
(7

10.0m
log\ { 5o5m- )¢

3.6) Coefficient of Permeability given Flow Velocity Formula (af

Evaluate Formula @

Formula
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Example with Units

1.12m/s
6.5844cm/s =
17.01

Evaluate Formula @
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3.7) Coefficient of Permeability given Radius of Influence Formula (af

2
RW
K., = —_—
soll =1 3000 5,

0.0012 cm/s = (

Example with Units

2
8.6m
3000 0.83m

Evaluate Formula @

3.8) Coefficient of Permeability given Rate of Flow Formula [

Formula

e " Axsec

K = Q 927.7631cm/s = (

Example with Units

1.01m3/s
17.01 - 6400 mm?

Evaluate Formula [

4) Depth of Water in Well Formulas @

4.1) Depth of Water at Point 1 given Discharge from Two Wells with Base 10 Formula (af

Formula

h1= hz -

(B0

136 Ky

Example with Units

Evaluate Formula @

17.649m =

17.8644m

o 10.0m
, 1.01m¥ss -log 1.07m

,10)

1.36- 10.00cm/s

4.2) Depth of Water at Point 1 given Discharge of Two Wells under Consideration Formula (af

Formula

hy = |hy”-

()

- Kwy

17.8241m =

Example with Units

Evaluate Formula @

2
17.8644m -

1.01m?s - log( < 109

1.07m

})

3.1416 - 10.00cm/s
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4.3) Depth of Water at Point 2 given Discharge from Two Wells with Base 10 Formula (af

Evaluate Formula @
EED
2 Iy
h, = [hy +
1.36 - Ky
. 10.0m
5 1.01m3s 10g<<_1.07m >, 10)

180631m = 17.85m +

1.36- 10.00cm/s

4.4) Depth of Water at Point 2 given Discharge of Two Wells under Consideration Formula (af

Evaluate Formula (@

el (2))

7+ Kyy

2
hy = |hy +

Example with Units

e 10.0m
) 1.01mes -log{ | 157 ). e
17.8902m = [17.85m +

3.1416 - 10.00 cmys

4.5) Depth of Water in Well given Discharge in Unconfined Aquifer Formula B

Example with Units Evaluate Formula (@

1 Ry 1.01m/s -1 8.6m
, Q-log — e ) 01ms -log 75 , €
h” = H -— — 12285m = 5m -
7 Kyy 3.1416 - 10.00 cn/s

4.6) Depth of Water in Well given Drawdown Value measured at Well Formula (af

Formula

Example with Units Evaluate Formula [

417m = 5m - 0.83m

4.7) Drawdown at Well given Radius of Influence Formula (a1

Example with Units Evaluate Formula (@&
R 8.6m
w 0.9065m =

~ 3000 [Ky, 3000 [0.00001 cmys
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5)

Flow Velocity Formulas @

5.1) Flow Velocity given Coefficient of Permeability Formula B

Formula

Example with Units

Vewh = (KWH : ie)

5.2) Flow Velocity given Rate of Flow Formula (a

1.701m/s = ((10.00em/s - 17.01)

Evaluate Formula [

Formula

Example with Units

Vuaq
th' = A

Xsec

0.16m%/s
25 m/s = —/
6400 mm?

5.3) Flow Velocity when Reynold's Number is Unity Formula B

Evaluate Formula [

Formula

Example with Units

“Viscosity

Ve =
f oD,

0.19¢
00037m/§ = ——
997 kg/m* - 0.0052m

5.4) Hydraulic Gradient given Flow Velocity Formula B

Evaluate Formula [

Formula

5.5) Hydraulic Gradient given Rate of Flow Formula (af

Example with Units

24.12m/5
2144 = | ——
1125cm/s

Evaluate Formula @

Formula

Example with Units

V

uaq

- A

i=
K

w Xsec

6) Radial Distance and Radius of well Formulas @

0.161’113/5
2.2222 =
1125em/s + 6400 mm?

Evaluate Formula @

6.1) Diameter or Particle Size when Reynold's Number is Unity Formula @

Formula

Example with Units

uviscosity

p- Vi

0.19¢
0.0191m = D EEEEE———
997 kg/m® + 0.01my/s

Evaluate Formula [

6.2) Dynamic Viscosity when Reynold’'s Number is Unity Formula (af

Formula

Example with Units

uviscosity

0.1994r = 99’7]|<g§/m3 . 0.01m/s - 0.02m
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https://www.formuladen.com/en/flow-velocity-when-reynolds-number-is-unity-formula/Formula-22870
https://www.formuladen.com/en/hydraulic-gradient-given-flow-velocity-formula/Formula-22864
https://www.formuladen.com/en/hydraulic-gradient-given-flow-velocity-formula/Formula-22864
https://www.formuladen.com/en/hydraulic-gradient-given-rate-of-flow-formula/Formula-22856
https://www.formuladen.com/en/hydraulic-gradient-given-rate-of-flow-formula/Formula-22856
https://www.formuladen.com/en/diameter-or-particle-size-when-reynolds-number-is-unity-formula/Formula-22868
https://www.formuladen.com/en/diameter-or-particle-size-when-reynolds-number-is-unity-formula/Formula-22868
https://www.formuladen.com/en/dynamic-viscosity-when-reynolds-number-is-unity-formula/Formula-22867
https://www.formuladen.com/en/dynamic-viscosity-when-reynolds-number-is-unity-formula/Formula-22867
https://www.formuladen.com/en/flow-velocity-formulas/FormulaList-5187
https://www.formuladen.com/en/flow-velocity-formulas/FormulaList-5187
https://www.formuladen.com/en/flow-velocity-given-coefficient-of-permeability-formula/Formula-22862
https://www.formuladen.com/en/flow-velocity-given-coefficient-of-permeability-formula/Formula-22862
https://www.formuladen.com/en/flow-velocity-given-rate-of-flow-formula/Formula-22859
https://www.formuladen.com/en/flow-velocity-given-rate-of-flow-formula/Formula-22859
https://www.formuladen.com/en/flow-velocity-when-reynolds-number-is-unity-formula/Formula-22870
https://www.formuladen.com/en/flow-velocity-when-reynolds-number-is-unity-formula/Formula-22870
https://www.formuladen.com/en/hydraulic-gradient-given-flow-velocity-formula/Formula-22864
https://www.formuladen.com/en/hydraulic-gradient-given-flow-velocity-formula/Formula-22864
https://www.formuladen.com/en/hydraulic-gradient-given-rate-of-flow-formula/Formula-22856
https://www.formuladen.com/en/hydraulic-gradient-given-rate-of-flow-formula/Formula-22856
https://www.formuladen.com/en/radial-distance-and-radius-of-well-formulas/FormulaList-5185
https://www.formuladen.com/en/radial-distance-and-radius-of-well-formulas/FormulaList-5185
https://www.formuladen.com/en/diameter-or-particle-size-when-reynolds-number-is-unity-formula/Formula-22868
https://www.formuladen.com/en/diameter-or-particle-size-when-reynolds-number-is-unity-formula/Formula-22868
https://www.formuladen.com/en/dynamic-viscosity-when-reynolds-number-is-unity-formula/Formula-22867
https://www.formuladen.com/en/dynamic-viscosity-when-reynolds-number-is-unity-formula/Formula-22867
https://www.formuladen.com/en/
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6.3) Mass Density when Reynold's Number is Unity Formula (]

Fy—— Evaluate Formula B
_ Hyiscosity 950kg/m* = 0.19»
- Vf' D 0.01m/s - 0.02m

6.4) Radial Distance of Well 1 based on Discharge from Two Wells with Base 10 Formula (]

m Example with Units Evaluate Formula @
I 10.0m
Ry = I 9.9998m = 136 0.001cns - (17.8644m * - 17.85m *)
1.36-Km“v(h2 h ) i St :
10 2 10 o

6.5) Radial Distance of Well 1 based on Discharge of Two Wells under Consideration Formula

Evaluate Formula [
R 2
1=
ex 7T'K5011<(h22-h12)
P Q
Example with Units
10.0m
9.9998m = 7 0
3.1416 - 0.001 cn/s -(17.8644m -17.85m )
exp 1.01m/s
6.6) Radial Distance of Well 2 based on Discharge from Two Wells with Base 10 Formula (a1
Example with Units Evaluate Formula (&
1.36- K, - (hzz. h, 2) 136 0.001ans - (17.8644m *- 17.85m *)
RZ =1y 10 Q 1.07m = 1.07m - 10 1.01m¥ss

6.7) Radial Distance of Well 2 based on Discharge of Two Wells under Consideration Formula

e

Evaluate Formula (@
2 2
7+ Ko - (hZ -hy )
Q

R, =rq-exp

Example with Units

3.1416 - 0.001 cms - ( 17.8644m > - 17.85m 2)

1.07m = 1.07m -exp 101
.01 m?/s

. © formuladen.com Important Unconfined Aquifer Formulas PDF... 8/12



https://www.formuladen.com/en/mass-density-when-reynolds-number-is-unity-formula/Formula-22866
https://www.formuladen.com/en/mass-density-when-reynolds-number-is-unity-formula/Formula-22866
https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23037
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https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23031
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23038
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23038
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23032
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https://www.formuladen.com/en/mass-density-when-reynolds-number-is-unity-formula/Formula-22866
https://www.formuladen.com/en/mass-density-when-reynolds-number-is-unity-formula/Formula-22866
https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23037
https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23037
https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23031
https://www.formuladen.com/en/radial-distance-of-well-1-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23031
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23038
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-from-two-wells-with-base-10-formula/Formula-23038
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23032
https://www.formuladen.com/en/radial-distance-of-well-2-based-on-discharge-of-two-wells-under-consideration-formula/Formula-23032
https://www.formuladen.com/en/
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6.8) Radius of Well based on Discharge in Unconfined Aquifer Formula (nf

Example with Units Evaluate Formula (&
R, 8.6m
r, = 8.5999m = . :
- Kooy - (Hiz -h,?) exp 3.1416- 0.001cmss - (2.48m - 244m )
exp Q 1.01mYs

6.9) Radius of Well based on Discharge in Unconfined Aquifer with Base 10 Formula (af

m Example with Units Evaluate Formula @
Ry, 8.6m
T, = 85999m = > >
w 1.36- 0.001cmys - (2448 m?-2.44m )

10 ¢

2 2
136+ Ky - (1,2 1, ?)

10

1.0Lm/s

6.10) Radius of Well given Discharge and Length of Strainer Formula (af

lmh Example with Units Evaluate Formula B
R, 8.6m
Iy = ; 8.5989m = 2.72- 0001 0.83 (z o8
z.7z-1<m1-sl-<L+(7>> T
10 T0Lmn
10 Q

- © formuladen.com
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https://www.formuladen.com/en/radius-of-well-based-on-discharge-in-unconfined-aquifer-formula/Formula-23002
https://www.formuladen.com/en/radius-of-well-based-on-discharge-in-unconfined-aquifer-formula/Formula-23002
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https://www.formuladen.com/en/radius-of-well-given-discharge-and-length-of-strainer-formula/Formula-23214
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Variables used in list of Unconfined

Aquifer Formulas above

Agec Area of Cross Section (Square Millimeter)

Ay sec Area of Cross Section in Enviro. Engin.
(Square Millimeter)

b Thickness of Aquifer (Meter)

by, Aquifer Thickness (Meter)

D Diameter for Unconfined Aquifer (Meter)
Dp Diameter of Particle (Meter)

h" Depth of Water in Well given Discharge
(Meter)

H Thickness of Unconfined Aquifer (Meter)
h Depth of Water 1 (Meter)

h, Depth of Water 2 (Meter)

hg' Depth of Water in Well given Drawdown
(Meter)
H; Initial Aquifer Thickness (Meter)

hy, Depth of Water (Meter)
hyell Depth of Water in Well (Meter)

i Hydraulic Gradient

i Hydraulic Gradient in Envi. Engi.

k' Coefficient of Permeability given Rate of Flow
(Centimeter per Second)

K" Coefficient of Permeability given Flow Velocity
(Centimeter per Second)

Kgw Coefficient of Permeability at Drawdown
(Centimeter per Second)
K Standard Coefficient of Permeability at 20°C

Ksoil Coefficient of Permeability of Soil Particle
(Centimeter per Second)

K,y Coefficient of Permeability (Centimeter per
Second)

KwH Coefficient of Permeability in Well
Hydraulics (Centimeter per Second)

L Length of Strainer (Meter)

Is¢ Strainer Length (Meter)

Q Discharge (Cubic Meter per Second)

- © formuladen.com

Constants, Functions,
Measurements used in list of
Unconfined Aquifer Formulas above

« constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

« constant(s): e,
2.71828182845904523536028747135266249
Napier's constant

« Functions: exp, exp(Number)

n an exponential function, the value of the
function changes by a constant factor for every
unit change in the independent variable.

« Functions: log, log(Base, Number)
Logarithmic function is an inverse function to
exponentiation.

o Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

« Measurement: Length in Meter (m)
Length Unit Conversion @

o Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion B

« Measurement: Speed in Centimeter per Second
(cm/s), Meter per Second (m/s)
Speed Unit Conversion B

« Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m?/s)
Volumetric Flow Rate Unit Conversion @

o Measurement: Dynamic Viscosity in Poise (P)
Dynamic Viscosity Unit Conversion @

» Measurement: Mass Concentration in Kilogram
per Cubic Meter (kg/m?3)
Mass Concentration Unit Conversion B
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https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Volumetric-Flow-Rate-Conversions/Measurement-37
https://www.unitsconverters.com/en/Volumetric-Flow-Rate-Conversions/Measurement-37
https://www.unitsconverters.com/en/Dynamic-Viscosity-Conversions/Measurement-73
https://www.unitsconverters.com/en/Dynamic-Viscosity-Conversions/Measurement-73
https://www.unitsconverters.com/en/Mass-Concentration-Conversions/Measurement-74
https://www.unitsconverters.com/en/Mass-Concentration-Conversions/Measurement-74
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

« I Radius of Well (Meter)
« 4 Radial Distance at Observation Well 1 (Meter)

« R4 Radial Distance 1 (Meter)

» Iy Radial Distance at Observation Well 2 (Meter)
« Ry Radial Distance at Well 2 (Meter)

« Iy, Radius of Well given Discharge (Meter)

. Rw Radius of Influence (Meter)

. I Radius of Well in Well Hydraulics (Meter)

. r1 Radial Distance at Well 1 (Meter)

. 1" Observation Well 1 Radial Distance (Meter)
» S¢ Total Drawdown (Meter)

« Sy Total Drawdown in Well (Meter)

. Vaq Rate of Flow in Aquifer (Cubic Meter per
Second)

« Vs Flow Velocity for Unconfined Aquifer (Meter
per Second)

« Vgwh Flow Velocity (Meter per Second)

. Vuaq Rate of Flow in Unconfined Aquifer (Cubic
Meter per Second)

« Vi Velocity of Flow (Meter per Second)

* Mviscosity Dynamic Viscosity for Aquifer (Poise)

« P Mass Density (Kilogram per Cubic Meter)
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