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Figure 1. The spatial coordinates of the study position on the bed of Lake Urmia
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Figure 2. A cross -section cut from the depth of the pit in the Chichest area of Urmia
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Figure 4. Installation of Guelph permeameter and creating wells at the research place
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Table 1. Mechanical parameters of Lake Urmia sediments in the depth of 40 cm

Void Special Special Specific So
. - oi
ratio dry wet gravity " Humidity  Depth Porosity
) ) G classificati
Zone © weigth weigth (Gs) (%) cm) (n)
on
(grem?3)  (grem?®)
Urmia-
o 0.81 1.46 191 2.584 ML 35 40 0.45
Tabriz bridge
Chichest 1.12 1.258 1.535 2.567 SP-SM 26 40 0.53
Heidarabad 1.12 1.254 1.568 2.559 SP-SM 29 40 0.53
3 A
= Urmia-Tabriz bridge outskirt
25 1 2 @ Chichest urmia area
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3 .. i i
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solid gravity gravity ratio (e) (n)
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Figure 5. Comparison of special properties of soil at depth of 40 cm
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Figure 6. Comparison of organic content of sandy soil in the areas of Chichest and Hyderabad
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Figure 7. Comparison of organic content for organic soil in chichest and hyderabad
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Figure 8. Changes of water level in the Guelph tank at 10 cm water load.
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Figure 9. Changes of water level in the Guelph tank at 5 cm water load.
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Table 2. Soil matrix potential, hydraulic conductivity and parameter o. Heidarabad

Shaft no

Parameter

1 2 3 4 5 6 7 8 9 10
Kfs

0.218 0.203 0.106 4.948 4.102 4.6 499 5.45 5.164 5.19
(cmh?)
Odm

3.204 2.89 2.02 220.8 198.67 200.6 230 320 285.84 290.6
(cm?h?)
o
cm?) 0.068 0.070 0.052 0.022 0.021 0.023 0.022 0.017 0.018 0.018
cm’

Shaft no

Parameter

11 12 13 14 15 16 17 18 19 20
Kfs

4.85 6.05 5.6 5.04 5.36 4.68 5.28 5.847 5.4 5.56
(cmh?
dm

215.89 340.8 320.98 290.6 300.1 210 27854  330.8 307.89 325
(cm? ht)
o
) 0.022 0.018 0.017 0.017 0.018 0.022 0.019 0.018 0.018 0.017
cm
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Figure 12. Hydraulic conductivity via Guelph permeameter in the studied wells
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Application of Guelph Permeameter to Evaluate the Hydraulic
Conductivity of Saline Soils Contain Organic Matter (Case Study: Lake
Urmia)
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Abstract

Drying a large area of Lake Urmia is considered a serious environmental challenge for the region and
the country. Therefore, the knowledge of the physical and mechanical characteristics of Lake Urmia bed
material is necessary to do engineering activities to regenerate it. One of the major problems related to
lake bed sediments is the effect of the high percentage of organic matter with low shear strength, high
salt concentration, and solubility of some matters on soil behavior. In this article, after performing
different field and laboratory tests to determine soil properties, the Guelph penetrometer (2800K1) was
tested up to a distance of 1 km from the width of the lake and in different areas of the lake (Hyderabad
in Naghadeh, Chichest in Urmia and the Urmia-Tabriz causeway). In these three areas of the lake, by
digging 20 wells with a radius of 4 cm and a depth of 25-30 cm at different intervals in a zigzag pattern
up to a length of 1 km towards the inside of the lake, hydraulic conductivity was measured using a
Guelph permeameter in two hydraulic heads of 5 and 10 cm for each borehole with two replications.
The study results showed that the hydraulic conductivity for the two areas of Hyderabad and Chichest
of Urmia, on average, for loamy soils, mainly near the shore of the lake, was estimated to be 0.175 cm/h;
5.34 cm/h for layered sand and 1.89 cm/h for the area around Urmia-Tabriz causeway.
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