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. PH LOSCPHY/ QQALS:

This course provides the student with an opportunity to becone

know edgeabl e about the well and punping systens commonly used for
muni ci pal and industrial well supplies. On conpletion of the course
the student will be able to describe the paraneters affecting the
efficiencies, methods of well construction and devel opnent, well
testing nmethods and type and sel ection of punps for municipa
groundwat er supply systens.

11. STUDENT PERFCRVANCE OBJECTI VES:

Upon successful conpletion of this course the student will be able to;

1. Relate the geology of an area to groundwater resources devel opnent.
2. Conpare various well drilling techniques.

3. Select dianeter of well and casing.
4

Make a sieve analysis of the aquifer material and plot particle size
di stribution curve.

o

Design the intake protion, i.e., screen and gravel pack.

6. ldentify factors influencing the choice of nmethod for well devel op-
nment .

7. Performconstant rate punping test in the field and observe draw
down dat a.

8. Calculate aquifer constants viz. storage coefficient and trans-
mssibility based on tine and di stance drawdown curves.

9. Select the type and size of punp for a given situation.
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STUDENT PERFCRVANCE OBJECTI VES: (CONT' D)

10. WMake conputations of operating head and sel ection of punp.
11. Identify factors affecting punp and wel | performance.
12. Calculate wire to water efficiency in the system
13. ldentify concepts, definitions and conmputati ons of system
efficiency.
14. Recognize and use concepts in designing conponents of new
systens and inproving existing systens.
15. Design well and punping system for small comunities.
[11. TOPICS TO BE COVERED:
TOPIC
1. Revi ew and | ntroduction
- introduction
- definitions
- Darcy's Law
- well equations
- well and system efficiency
2. Vell Drilling
- cabl e-tool percussion nethod
- hydraulic rotary drilling
- reverse rotary drilling
- driven wells
3. Wat er- Vel | Design

- well screen design
- gravel - pack design
- sanitary protection

NO OF WEEKS
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I11. TOPICS TO BE COVERED - (CONT' D):

TOPI C NO. OF WEEKS

4. Wel | Hydraulics
- punp testing
- type of punp tests
- theoretical fornulations

5. Devel oping Wells
- mechani cal surging
- hydraulic surging
- overpunpi ng and backwashi ng

6. Punps
- kinds of punps and their uses
- positive displacenent punps
- centrifugal punps
- subnersi bl e punps
- punp sel ection
- punp characteristic curves
7. Anal ysis of Well and Punping Systens
- concepts of efficiency
- well and punping plant testing and anal ysis
- evaluating wells
- eval uating punps
- econom cs of inproving efficiency

V. EVALUATI ON METHODS: (I NCLUDES ASSI GNVENTS, ATTENDANCE
REQUI REMENTS ETC.)

Laboratory Exercises 25%
Short Tests 35%
Fi nal Exam nation 40%
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GRADI NG A+ = 90- 100"
A = 80-89%
B = 70-79%
C = 60-69%
A passing grade will be based on a m ni mum conposite grading of 60%

Students obtaining a conposite grading of 55-59% nmay be allowed to
conpl ete a supplenentary exam nati on.

V. REgO REO STUDENT RESOURCES:
TEXTBOOK( S) ;

Johnson, Edward E, Inc., Gound Water and Wells, Johnson Division, UCP
I nc. 1986.

VI . ADDI TI ONAL RESOURCE NMATERI ALS AVAI LABLE |IN THE COLLEGE LI BRARY
BOOK SECTI ON:

REFERENCES,;

Hel weg, OQtto J., Scott, V.H , and Scalmanini, J.C, Inproving Well and
Punmp Efficiency, American Water Wbrds Associ ation, 1983.

Karassi k, 1.J., Krutzsch, WC., Fraser, WH., and Messina, J.P., Punp
Handbook, MG aw H || Book Conpany, Toronto, 1976.

Fi ygt, Production Education Manual, Canada.

Envi ronment Protection Agency, Mnual of Well Water Construction
Practices, National Technical Information Service, Springfield, Virginia.

Todd, David K, Goundwater Hydrol ogy, Second Edition. John Wley & Sons,
Toront o, 1980.
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VI'lT. SPEAAL NOTES:

FI ELD TR PS!

Wher ever possible field trips will be made to observe well drilling,
exi sting well and punping systens. Minicipal or Industrial \ater
treatnent plants and water distribution systens.



