SYLLABUS

Subject: HYDROGEOLOGY 

EXPLANATORY NOTES 

The course in “Hydrogeology” was designed for students of faculty of geology, specialty “Ecology”, part-time form of tuition. It consists of 22 educational periods (including 12 lecture periods and 10 labs). 

The main aim of the course is to familiarize students with conditions of formation and movement of underground waters; physical properties, gas and chemical contents of waters, main types of hydro-geological works and research; possible way of utilization of underground waters by national economy; problems of rational consumption and protection of hydrosphere.

The aim of laboratory practicum – is to familiarize students with main methods and types of chemical tests for underground waters, to teach students procedures of processing tests results, to compile and analyze karsts for hydro isolines and hydro piezo isolines.  Fundamental knowledge of hydrogeology is necessary for specialists in ecology because rational consumption and protection of underground waters is an inevitable part of ecological geology. 

The course will supply the student with necessary knowledge to participate in hydrogeological and ecological-hydrogeological research for bachelor degree. 

	№
	Contents of the course 
	Hours
	Practicum
	Hours

	1.
	Introduction. Hydrogeology as a scientific discipline. History of development of hydrogeology. Division of water on Earth and general water circulation in nature.

Subject of hydrogeology and its main tasks. History of development of hydrogeological knowledge in Ukraine and worldwide. Water in atmosphere, on the Earth’s surface and in the Earth’s crust. History of formation of hydrosphere. Circulation of water in nature. Surface and underground flow. Main theories of underground waters origin. 
	2
	
	

	2.
	Topic 1. Structure of underground hydrosphere. Water-physical and collectors properties of mountainous rocks. Types of waters in mountainous rocks. 

Thermal regime of the Earth’s crust. Zones of underground hydrosphere. Hydrogeological stratification and definition of water bearing zones, horizons and complexes, hydrogeological surfaces. Porosity, permeability, water return, capillary properties of mountainous rocks. Definition of rocks – collectors and their collection properties. Types of waters in mountainous rocks.
	2
	
	

	3.
	Topic 2. Main laws of movement of underground waters in the zone of saturation. 

Darcy’s linear law of filtration of and limits of its applications. Velocity and coefficient of filtration; methods of their determination. Underground water flows in natural environment. Water collecting constructions; methods of estimation of water inflow for water collectors. 
	2
	Practicum # 4

To determine the waste of ground water flow with width AM, flowing into a river. Marking the level of water in the river – Bm. Water bearing horizon consisting of small grain sand, which coefficient of filtration – Vm/day. Borehole 1, located at a Gm distance from the river encountered rock samples at the Dm point, level of underground waters – mark Em. Borehole 2 made at the river level encountered resistant soil barrier at mark Dm.

Design a diagram of depression of underground water between boreholes 1 and 2. 

Practicum # 5 

1. Calculate the flow of water into the borehole made in alluvium sands (coefficient, Am/per day, capacity of water bearing horizon Bm) when lowering the level of underground waters in it at Vm. Diameter of the borehole is – Gmm.

2. A drainage channel with the length of Am is laid through water bearing sands with the capacity of Bm and laid up to water resistant soil barrier. Coefficient of filtration of sand is Vm/per day. Calculate the water flow into the channel with the water layer in it being Gm high. Radius of influence – Dm. 
	2

	4.
	Topic # 3. Physical properties and chemical contents of underground waters. 

Physical properties of underground waters, hydrogen indicator and oxidizing-reduction potential. Macro- and microcomponent contents of waters. Gases and organic substances in underground waters. 
	2
	Practicum # 2

The results of a chemical analysis of water obtained from alluvium deposits, revealed certain concentrations of macro- and micro-components (mg/l). Determine general mineralizing of water; re-calculate contents of all components in mgeqv/l and % eqv. Write the Kurlov’s formula and determine type of water according to its chemical contents. Design circular diagram of Golstikhin, triangles of Ferre, rectangles of Rogers. Evaluate properties of water and its suitability for drinking water supplies. 
	2

	5
	Topic # 4. Underground waters as to the conditions of deposition. Practical utilization of underground waters.

Upper and underground waters. Artesian (pressurized) waters. Waters of cracked and karst rocks; cryolitozones. Mineral, thermal and industrial waters. 
	2
	Practicum # 3

Using topographic data and data on the depth of underground and artesian waters deposits, compile a map of hydro isolines and hydro piezo isolines; determine and indicate with arrows the directions of underground and artesian waters flows; ascertain the character of interconnection between surface, underground and artesian waters. Design hydrogeological  cross sectional drawing. 
	2

	6
	Topic # 5. Main types of hydrogeological works and research. Rational consumption of underground waters. 

Stages and types of hydrogeological works. Deposits, supplies and resources of underground waters. Hydrogeological shooting and research filtration works.

Current condition of underground waters consumption. Protection of underground hydrosphere. 
	2
	Practicum # 1

Familiarization with field hydro-chemical laboratory. Field methods for underground waters analysis. 
	2

	
	
	
	
	


