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TOTAL CREDI T HOURS: 64
PREREQUI SI TE( S) :
| PH LOSCPHY/ GOALS:

On conpl etion of this course, the student will have sufficient know edge
about the occurrence and novenent of the ground water in the hydrol ogic
cycle as well as the properties of water related to nunicipal and

i ndustrial water supplies. Well hydraulics as related to well design and
testing water wells for evaluating drandown and aquifer yield will be
stressed. Methods of well construction and devel opnent, well testing and
paraneters affecting the well efficiencies will be discussed.

1. STUDENT PERFCRVANCE OBJECTI VES:

Upon successful conpletion of this course the student w l
devel op/ under st and:

1. An appreciation of the origin, occurrence and distribution of
groundwater in the earth's crust.

2. Properties and paraneters of the aquifers as they relate to nunici pal
and industrial well water supplies.

3. Anintroduction to Darcy's Law and its application in groundwater
novenent .

4. ApFIipation of the principles of hydraulics to devel op theoretical
rel ati onships of discharge rate versus drawdown for wells in confined
and unconfined aquifers.

5. UWse of well equations, both equilibriumand non-equilibriumequations,

to estimate the aquifer storage and transm ssion paraneters as well as
efficiency.

6. A thorough discussion of the principles and procedures of testing water
well's for drawdown and estinmating well yield.

7. Conpare various well drilling techniques.
8. Select dianeter of well and casi ng.

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

10. Design the intake portion, i.e. screen and gravel pack,.
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| L STUDENT PERFCRVANCE CBJECTI VES (CGONT' D):
11. Identify factors influencing the choice of nethod for well devel oprent.

12. 5@rforn1constant rate punping test in the field and observe drawdown
at a.

13. Calcul ate aquifer constants viz. storage coefficient and trans-
mssibility based on tine and di stance drawdown curves.

14. An understanding of the inportance of chemcal characteristics of water
as related to its use for nunicipal and industrial purposes.

15. Afamliarity with various nmethods of groundwater exploration and
anal ysis of sand sanpl es.

16. A clear understandi ng of groundwater quality paraneters.
17. Design of sanitary landfill sites.

18. Col | ect groundwat er sanpl es.

[11. TOPICS TO BE COVERED:
SEQUENCE CF TCPI CS

TOPIC NO OF WEEKS

L. I NTRCDUCTI ON 1

1.1 Definition and rel ated disciplines
1.2 Hstory

1.3 Use and significance

1.4 Safe Yield

OCCURRENCE 1

Hydrol ogi ¢ Cycle

QG oundwater D stribution

Types of Aquifers

Properties of Aquifers
Consol i dated and Unconsol i dat ed
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TCOPI C NO OF WEEKS
T. CGRONDWATER MOVEMENT 1

Fl ui d Energy/ Head

Ener gy Equation

Darcy's Law

Application of Darcy's Equation
Hydrostatics

Steady Vertical Flow

Per neanet er s
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HYDRAULI CS 3
4.1 Definitions of Terns
4.2 EquilibriumWll Fornul as
4.3 Determning Aquifer Perneability
4.4 Relation of Drawdown to Yield
4.5 Introduction to Non-Equilibrium Forml a
4.6 Time drawdown curves
4.7 D stance drawdown curves
5. WELL DRILLING 2
5.1 Cabl e-tool percussion method
5.2 Hydraulic rotary drilling :
5.3 Reverse rotary drilling
54 Driven wells
5.5 Anal yzi ng sand sanpl es
5.6 (@ain-size distribution curves
6. WATER-WELL DESI G\ 2
6.1 Selection of casing size
6.2 Well screen design
6.3 Q@ avel -pack design
6.4 Sanitary protection
6.5 Factors affecting well efficiency
6.6 Mechani cal surging
6.7 Hydraulic surging
6.8 Overpunpi ng and backwashi ng

7. MEASUREMENTS | N WATER WELLS 2
Definition of Terns

Measuri ng Punpi ng Rates

Wat er Level Measurenents

Aqui fer Test Data

Estimating Vell Yield

Type of punp tests
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8. WELL EFFI d ENCY AND CPERATI ON
8.1 Wll Drawdovm
8.2 Lamnar and Turbul ent Losses
8.3 Wll efficiency
8.4 Loss in well efficiency
8.5 Wl and hydrographs
9. CGROUNDWATER QUALITY
9.1 Chemcal Analysis
9.2 (Qality and use
9.3 Comon Probl ens
10. GROUNNWATER PCLLUTI ON
10.1 Sources of contam nation
10.2 Sanpling
10.3 Sanitary Landfills
V. EVALUATI ON METHCDS: (1 NCLUDES ASSI GNMVENTS,
ETC.)
Final mark in the course will be based on:
Unit Test | 20%
Unit Test |1 20%
Fi nal Test 35%
Short tests 25%
GRADI NG
A+ = 90-100%
A = 80-89%
B = 70-79%
C = 60-69%

WR 229-4
COURSE NO

NO OF WEEKS

ATTENDANCE REQU REMENTS

NOTE: 1. The above distribution is subject to change.

2. To secure a)oassi ng grade, a student nust score greater than
0

equal to 609
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VI .  REQU RED STUDENT RESOURCES:

Johnson D vi sion, Goundwater and Wl |l s, Johnson D vision, UCP Inc.,
St. Paul, M nnesota, 1985.

Verma, S.C, Course Manual, Sault College

VI . ADD TI ONAL RESOURCE MATER ALS AVAl LABLE I N THE COLLECE LI BRARY
BOK SECTI O\

Hamrer, Mark J. and K A MacKi chan, Hydrology and Quality of \Water
Resources., John Wl ey and Sons, Inc. Toronto, 1981.

Todd, D. K, Goundwater Hydrol ogy. John Wley & Sons, Inc.

., New Yor Kk,
1980.

Anerican Water Wrks Associ ation, Gound Water. Manual M21, AWW,
6666 Vst Qui ncy Avenue, Denver, (olorado 80235.

Roscoe Mbss Conpany, Handbook of G ound VWt er Devel opnent. John WI ey
| nt er sci ence.

VI'1. SPEQ AL NOTES

Students with special needs (e.g. physical limtations, visual

i npai rnents, hearing inpairnents, learning disabilities) are

encour aged to discuss required accommodations confidentially with the
i nstructor.

Your instructor reserves the right to nodify the course as he/she p
deens necessary to neet the needs of students.



