SINGLE HEAD CALCULATIONS FOR THE
GUELPH PERMEAMETER

Use example data on page 16 of the Model 2800K1 - Guelph Permeameter Operating Instructions, SoilMoisture
Equipment Corp, (Aug. 1986).

Calculate K¢, = Field Saturated Hydraulic Conductivity (cm - s'1) using the following equation:
Kig=CAR /[2 xHZ+C n a+(2xH /)]  EQN.1
Calculate ®,, = Matric Flux Potential (cm? - s™1) using the following equation:
®,=CAR/[(2xH2+C x al)a'+ 2 zH ] EQN. 2
Where:
C = a dimensionless shape factor (see page 25 of GP Operating Instructions)
A = the cross-sectional area of the GP reservoir (ie. celi constant) (cmz)
R = the steady state fall of water level in the GP reservoir {cm - s'1)
= = the circumference of a circle
H = the steady depth of water in the well of the borehole { cm }
a = the radius of the well = 3.0 cm
o = the soil texture / structure parameter ( cm * -1 ) see tabie 1 below )

Table 1: Soil Texture / Structure categories for site-estimation of a adapted from Reynoids, 1993 and Elrick et
al. 1989.

Soil Texture / Structure Category o {cm- -1 )

compacted, structureless, clayey materials such as 0.01
landfill caps and liners, lacustrine or marine sediments, etc.

soils that are both fine textured (clays) and unstructured. 0.04

most structured soils from clays through loams; including 0.12
unstructured medium to fine sands. (the first choice for most soils)

coarse and gravelly sands; may include some highly structured 0.36
soils with large cracks (vertisols) and macropores.
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WORKED EXAMPLE:

SINGLE HEAD CALCULATIONS FOR THE

GUELPH PERMEAMETER

Use example data on page 16 of the Model 2800K1 - Guelph Permeameter Operating Instructions, SoilMoisture
Equipment Corp, {Aug. 1986).

Where:

Table 1:
al. 1989.

Calculate K = Field Saturated Hydraulic Conductivity (cm * s'1) using the following equation:

Kg=CAR / [2 xHZ+C n a?+(2xH /a )]  EQGN.1

Calculate @, = Matric Flux Potential (cm2 . s'1) using the following equation:

®,=CAR/[(27H2+C x a?)a’+ 2 zH ] EQN. 2

C = a dimensionless shape factor (see page 25 of GP Operating Instructions)

A = the cross-sectional area of the GP reservoir (ie. cell constant) (cm

R = the steady state fall of water level in the GP reservoir {cm s'1)
= = the circumference of a circle

H = the steady depth of water in the well of the borehole ( cm )

a = the radius of the well = 3.0 cm

" = the soil texture / structure parameter ( cm - -1 ) see tabje 1 below )

Soil Texture / Structure categories for site-estimation of o adapted from Reynoids, 1993 and Elrick et

Soil Texture / Structure Category -1 )
compacted, structureless, clayey materials such as 0.01
landfill caps and liners, lacustrine or marine sediments, etc.

soils that are both fine textured {clays) and unstructured. 0.04
most structured soils from clays through loams; including 0.12
unstructured medium to fine sands. {the first choice for maost soils)

coarse and gravelly sands; may include some highly structured 0.36

soils with large cracks (vertisols) and macropores.
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