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GENERAL INFORMATION HND ENVIRONMENTAL SCIENCE AND MANAGEMENT 

TECHNOLOGY PROGRAMME 

1.0 TITLE OF THE PROGRAMME: The title of the programme is Higher National Diploma in Environmental Science And 

Management Technology  

2.0 PHILOSOPHY OF THE ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY PROGRAMME 

The Environmental Science and Management Technology Programme is designed to reflect a FUNCTIONAL philosophy of 

education. While seeking to achieve academic excellence and promote the furtherance of knowledge, the Environmental Science and 

Management Technology Programme also seeks to aid “the acquisition of appropriate skills, abilities and competence, both mental 

and physical as to equip the individual to live in and contribute to the development of his/her society” 

The programme is therefore committed to the production of qualified and competent technologists who will be able to face the 

challenges concomitant with the aspiration of the country to be technologically developed. 

3.0 Goal and Objectives of HND in Environmental Science and Management Technology 

The programme is designed to produce skilled technologists who should be able to manage the environment. 

 

On completion of the Programme, the diplomate should be able to: 

1. Operate environmental equipment used in industries. 

2. Maintain environmental equipment. 

3. Collect, collate and analyse environmental data  

4. Undertake quality control tests in environment. 

5. Participate in Environmental Impact Assessment, Environmental Management, etc. 

6. Set up and manage an enterprise in the areas of environmental management and other disciplines 
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4.0 ENTRY REQUIREMENTS 

The general entry requirements for the HND programme include: 

a. All the requirements for admission into the ND programme in Environmental Science and Management Technology. 

b. Minimum of lower credit pass (CGPA) of 2.50 and above in the ND examination in Environmental and Safety Management. 
Technology; and (ND Forestry Technology, ND Industrial Safety and Management Technology and NID Environmental 
Safety and Management Technology) 

c. A minimum of one year cognate work experience. 

In exceptional cases, the ND diplomats with a pass grade (CGPA) 2.0 - 2.49) in the ND examination that had two or more years of 

cognate work experience may be considered for admission into the HND programme. However, the number of candidates should not 

be more than 10% of the total student intake in each class. 

4.1 MAN POWER REQUIREMENT 

4.1.1 HEADSHIP OF THE DEPARTMENT 

 The HOD should be at least a Senior Lectuer who has a minimum of second Degree in any of the Basic Science courses or related 

discipline. He should have at least 10 years cognate experience and must be registered with relevant professional body. 

 

4.1.2 Teaching Staff /Instructors 

At the point of entry Assistant Lecturers should first degrees (BSc,.BTech.or HND+PGD) in any of the Basic Science courses. The 

Instructor should have HND (upper credit)   in any of the Basic Science courses or related discipline. 

 

4.1.3 Technical Staff 

         4.1.3.1 Technologist 

                     Technologist should have HND (upper credit) in any Basic Science programme or Environmental Science and   

                     Management Technology or related discipline. 

 

       4.1.3.2 Technician 

                    Technicians should have ND (lower credit) as stated in 3.1.3.1 
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4.2 AREAS IN WHICH HND HOLDERS CAN GET EMPLOYMENT (CARRIER PROSPECTS) 

i) Environmental and Safety Health Management Sector 

ii) Pest Control Management 

iii) Small and medium Scale Business Owners/Manager 

iv) Data Processor (Environmental and Safety) 

v) Research and Academic Laboratories 

vi) Ministries of Environment at Federal and State levels  

vii) Regulatory and Enforcement Agencies at the Federal and State level 

viii) Waste Management Authorities 

ix) Emergency Management Agencies 

x) Industrial Sector 

 

5.0 DURATION 

The duration of the programme is two academic sessions consisting of four semesters of 17 weeks each. 

6.0 CURRICULUM 

6.1 The curriculum of HND programme consists of four main components. These are: 

a. General studies/education 

b. Foundation courses. 

c. Professional courses 

d.  Project. 
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6.2 The General Education component shall include courses in: 

English Language, Communication, Industrial Management and Engineer in Society, The General Education component shall account 

for not more than 15% of the total contact hours for the programme. 

Foundation courses include courses in Mathematics. The number of hours for the programme may account for about 10-15% of the 

total contact hours. 

Professional courses are core courses of the programme which give the student the theory and professional skills he needs to practice 

his field of calling at the technician/technologist level. These may account for between 60-70% of the contact hours. 

7.0 CURRICULUM STRUCTURE 

The structure of the Higher National Diploma programme consists of four semester of classroom, laboratory and workshop activities 

in the college. Each semester shall be of 17 weeks duration made up as follows: 

a. 15 weeks of teaching, i.e. instruction, practical exercise, quizzes, test, etc; and  

b. 2 weeks for examinations and registration. 

8.0 ACCREDITATION 

The programme shall be accredited by the National Board for Technical Education before the diplomates can be awarded the National 

Diploma certificates. Details about the process of accrediting a programme for the award of the National Diploma are available from 

the office of the Executive Secretary, National Board for Technical Education, Plot “B”, Bida Road, P.M.B. 2239, Kaduna, Nigeria. 
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9.0 AWARD OF HIGHER NATIONAL DIPLOMA 

9.1 Conditions for the award of Higher National Diploma include the following: 

a. Satisfactory performance in all prescribed course work which may include class work, tests, quizzes.  

b. Workshop practice, laboratory work and field work. 

c. Satisfactory performance at all semester examinations. 

d. Satisfactory completion of final year project work. 

Normally, continuous assessment contributes 30%, project work 10% while semester examinations are weighted 60% to make a total 

of 100%. 

9.2 Higher National Diploma should be awarded in four classes: 

a. Distinction - CGPA of 3.50 and above 

b. Upper Credit - CGPA of 3.0 - 3.49 

c.  Lower Credit - CGPA of 2.50 - 2.99 

d.  Pass - CGPA of 2.00 - 2.49. 

9.3 Grading of Courses: Courses shall be graded as follows:  

 

MARKED RANGE LETTER GRADE 

 

GRADE 

WEIGHTING 

       75% and above A 4.00 

70% – 74% AB 3.50 

65% – 69% B 3.25 

60% – 64% BC 3.00 

55% – 59% C 2.75 

50% – 54% CD 2.50 
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45% – 49% D 2.25 

40% – 44% E 2.00 

Below 40% F 0.0 

 

 

10.0 GUIDANCE NOTES FOR TEACHERS 

10.1 The new curriculum is drawn in unit courses. This is in keeping with the provisions of the National Policy on Education which 

stress the need to introduce the semester credit units which will enable a student who so wishes to transfer the units already completed 

in an institution of similar standard from which he/she is transferring. 

10.2  In designing the units, the principle of the modular system by product has been adopted, and each of the professional modules, 

when completed provides the student with technician operative skills, which can be used for employment purposes self - and 

otherwise. 

10.3  As the success of the credit unit system depends on the articulation of programmes between the institutions and industry, the 

curriculum content has been written in behavioral objectives, so that it is clear to all the expected performance of the student who 

successfully completed some of the courses or the diplomates of the programme. This is slight departure in the presentation of the 

performance based curriculum which requires the conditions under which the performance are expected to be carried out and the 

criteria for the acceptable levels of performance. It is a deliberate attempt to further involve the staff of the department teaching the 

programme to write their own curriculum stating the conditions existing in their institution under which performance can take place 

and to follow that with the criteria for determining an acceptance level of performance. 

Departmental submission on the final curriculum may be vetted by the Academic Board of the institution. Our aim is to continue to 

see to it that a solid internal evaluation system exists in each institution for ensuring minimum standard and quality of education in the 

programmes offered throughout the Polytechnic system. 

10.4  The teaching of the theory and practical work should, as much as possible, be integrated. Practical exercises, especially those 

in professional courses and laboratory work should not be taught in isolation from the theory. For each course, there should be a 

balance of theory to practical in the ratio of 50:50 or 60:40 or the reverse. 
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11.0LOGBOOK 

A personal Log-book to be kept by the students shall contain all the day-to-day, weekly summary, and semester summary of all the 

practical activities from day one to the end of the programme. This is to be checked and endorsed by the lecturers concerned at the end 

of every week 

12.0 FINAL YEAR PROJECT 

Final year students in this programme are expected to carry out a project work. This could be on individual basis or group work, bur 

reporting must be undertaken individually. The project should, as much as possible incorporate basic element of design, drawing and 

complete fabrication of a marketable item or something that can be put to use. Project reports should be well presented and should be 

properly supervised. 

The departments should make their own arrangement of schedules for project work. 
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COURSE OUTLINE 

General Studies and Management Courses 

Use of English III 

Communication in English III 

Use of English IV 

Technical Report Writing 

Literary and Oral Appreciation 

Entrepreneurship Development  

 

Foundation Courses 

Environmental Microbiology 

Research methodology and Biostatistics 

 

Environmental and Safety Management Courses 

House Keeping Emergency/Contingency Response 

Environmental Biotechnology  

Water Supply and Wastewater Treatment 

Environmental and Health Risk Assessment 

Fundamental of Geo-informative 

Environmental Economics 

Environmental Audits and Management Systems 

Ergonomics 

Environmental Toxicity and Toxicology 

Instrumentation and Laboratory Analysis 

Waste Utilization 

Remote Sensing Application 
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Environmental Pollution, Prevention and Control 

Environmental Legislation, Enforcement and Compliance 

Advance Environmental Assessment 

Environmental Contamination/Pollution and Pollution Prevention Strategies 

Sanitation and Waste Management 

Seminar 

Environmental Project Management 

Advance Man and Environment 

Ecological Disaster, Prevention and Control 

Environmental Performance 

Sampling Methods for Contaminated Sites 

Polluted Site Investigation and Remediation 

Research Project 
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CURRICULUM TABLES 

HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

FIRST SEMESTER HND - 1 (YEAR ONE) 

S/N COURSE 

CODE 

COURSE TITLE L T P CU CH 

1 GNS 301 Use of English III 2 - - 2 2 

2 EEd  413 Entrepreneurship Development I 2 - 2 3 4 

3 STM 323 Environmental Microbiology 2 - 3 3 5 

4 ESM  311 House Keeping Emergency Preparedness/Contingency 

Response 

2 - 1 3 3 

5 ESM 312 Environmental Biotechnology (Dr Aliyu) 2 - - 2 2 

6 ESM  313 Water Supply and Wastewater Treatment  2 - 2 3 4 

7 ESM 314 Environmental and Health Risk Assessment 2 - - 2 2 

8 ESM 315 Fundamentals of Geo-informatics 1 - 2 2 3 

9 ESM 316 Environmental Economics  2 - - 2 2 

TOTAL 17 - 10 22 27 
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     SECOND SEMESTER HND – 1 (YEAR ONE) 

S/N COURSE 

CODE 

COURSE TITLE L T P CU CH 

1 GNS 302 Communication in English III 2 - - 2 2 

2 GNS 302 Technical Report Writing  2 - - 2 2 

3 STV 315 Research Methodology and Biostatistics 2 - - 2 2 

4 ESM 321 Environmental Auditing and Management Systems 1 - - 2 1 

5 ESM 322 Ergonomics 1 - 1 2 2 

6 ESM 323 Environmental Toxicology 2 - 2 3 4 

7 ESM 324 Construction, Machine and Tools Safety 2 - 2 2 4 

8 ESM 325 Instrumentation and Laboratory Analysis 1 - 2 2 3 

9 ESM 326 Waste Utilization 2 - 2 2 4 

10 ESM 327 Remote Sensing Application 2 - 2 2 4 

TOTAL 17 - 11 21 28 
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THIRD SEMESTER HND – 2 (YEAR TWO) 

S/N 
COURSE 

CODE 
COURSE TITLE L T P CU 

CH 

1 GNS 401 Use of English IV 2 - - 2 2 

2 ESM 411 Environmental Pollution, Prevention and Control 2 - - 3 2 

3 ESM 412 Environmental Legislation, Enforcement and 

Compliance 

2 - - 2 2 

4 ESM 413 Advance Environmental Assessment 2 - - 2 2 

5 ESM  414 Sanitation and Waste Management 2 - - 2 2 

6 ESM  415 Seminar 2 - - 2 2 

7 ESM 416 Environmental Project Management 2 - - 2 2 

8 ESM 417 Advance Man and Environment 2 - - 2 2 

TOTAL 16 - 0 17 16 

 

 

 

 

 

 

 

 

 

 



 14 

FOURTH SEMESTER HND - 2 (YEAR TWO) 

S/N COURSE 

CODE 

COURSE TITLE L T P CU 
CH 

1 GNS 402 Literary and Oral Appreciation 2 - - 2 2 

2 ESM 421 Ecological Disaster, Prevention and Control 2 - - 2 2 

3 ESM 422 Environmental Performance 2 - - 2 2 

4 ESM 423 Sampling Methods for Polluted Sites 1 - 2 2 3 

5 ESM 424 Polluted Site Investigation and Remediation 1 - 2 3 3 

6 ESM 425 Research Project - - 4 4 4 

TOTAL 8 - 8 15 16 
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YEAR ONE FIRST SEMESTER 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: House Keeping Emergency Preparedness/ 

Contingency Response 
COURSE CODE: ESM 311      CONTACT HRS: 3 

GOAL: This course is designed to enable students know the fundamentals of Housekeeping /Emergency/Contingency response as well as 

Safety/Health care Strategies. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand house keeping 

2.0  Know emergency response strategy 

3.0  Know contingency plan 

4.0 Understand safety/healthcare management strategy 

5.0 Understand unsafe condition auditing and reporting. 

 

 

 

 

 

 

 

 

 



 17 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  House Keeping Emergency 

Preparedness/ Contingency Response 

COURSE CODE:  

ESM 311 

CONTACT HOUR: 3 

GOAL: This course is designed to enable the student know the fundamentals of Housekeeping /Emergency/Contingency response as well as 

Safety/Health care Strategies 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0 Understand House Keeping 

 1.1 Define: 

(i)Housekeeping 

(ii)House cleaning/ 

sanitation 

(iii)House keeper 

1.2 Define workplace 

housekeeping 

checklist. 

1.3 Describe each 

component of work 

place housekeeping 

checklist. 

1.4 Explain the 

importance of house 

cleaning. 

1.5 Describe factors that 

enhances 

housekeeping in 

workplace. 

1.6 Mention some of the 

tools used in house 

cleaning. 

1.7 List some of the 

product/ tools used in 

Distinguish 

between 

housekeeping and 

house cleansing  

 

Explain where 

housekeeping is 

done 

 

Describe the 

importance of work 

place housekeeping 

checklist 

 

Give example of 

work place 

housekeeping 

checklist 

 

Mention the 

implement used for 

house cleaning 

purposes  

Describe the type of 

Workplace, 

Checklist and 

PPE 

Projector 

Text books 

Internet 

Tutorial 

Identify work areas/ work 

space and the areas 

needing housekeeping 

 

Identify types of dirt, 

litter, garbage etc 

 

Identify tools/ 

equipment‟s in 

housekeeping 

 

Identify potential hazards 

in workplace 

Guide students to: 

-identify work 

areas/ work space 

and the areas 

needing 

housekeeping 

 

-identify types of 

dirt, litter, garbage 

etc 

 

-identify tools/ 

equipment‟s in 

housekeeping 

 

-identify potential 

hazards in 

workplace 

Distinguish 

between 

housekeeping 

and house 

cleansing  

 

Describe the 

role of the 

housekeeping 

department in a 

work place. 

 

Explain the use 

of a checklist 

 

Explain 

housekeeping 

auditing and 

reporting. 
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cleaning: 

(i)House. 

(ii)Factories/ 

industries 

(iii)Offices 

(iv) Labs/ Workshops 

(iv)Surroundings 

1.8 Explain the 

significance of dirt 

and litter removal in 

house cleaning, 

1.9 Describe house hold 

chemical. 

1.10 Explain the effect 

of exposure to 

potentially household 

chemicals. 

1.11 Describe 

household chores. 

1.12 Explain unsafe 

condition auditing. 

1.13 Explain 

housekeeping auditing 

and reporting. 

dirty and litters 

commonly found in 

house hold 

 

Explain the effect 

of using house hold 

chemicals on food 

stuff, kitchen 

utensils etc. 

 

 

General Objective 2.0: Know Emergency Response Strategy 

5-10 2.1 Explain emergency 

response plan 

regarding fire and 

evacuation. 

2.2 Describe the action 

plan for firefighting 

and evacuation. 

2.3 List out different types 

Describe the steps 

to be taken for 

evacuation when 

fire outbreak 

occurs. 

 

 

Describe the action 

Projector 

Text books 

Internet 

Tutorial 

 

Identify escape route and 

places of assembly point. 

 

Demonstrate the use to 

radios during emergency 

situations. 

 

Identify firefighting 

Guide students to: 

: identify escape 

route and assembly 

points. 

 

 

 

- demonstrate the 

Explain the 

importance of 

safety signs in 

places such as 

factory, school, 

high way, 

offices etc 

Explain the 
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of evacuation strategy. 

2.4 Explain the 

importance of fire 

alarm in a fire 

outbreak. 

2.5 Identify escape route 

and places of 

assembly point. 

2.6 Describe five escape 

plan and personal 

emergency evacuation 

plan (PEEP). 

2.7 Describe five fighting 

training procedure; 

2.8 List out the 

firefighting 

equipment. 

2.9 State the importance 

of radio 

communication in an 

emergency. 

2.10 Enumerate the 

necessary facilities 

required for medical 

emergency. 

2.11 Explain response 

action in case of spill 

emergencies. 

2.12 State the purpose 

of emergency 

response drill. 

2.13 Describe the 

procedure / process / 

plan for firefighting 

and evacuation. 

 

Explain the 

importance of 

safety signs in 

places such as 

factory, school, 

high way, offices 

etc. 

 

Describe five 

escape plan and 

personal emergency 

evacuation plan 

(PEEP). 

 

Describe the role 

and responsibility 

of a safety officer 

in emergency 

response. 

 

Describe different 

ways of 

communication 

used in an 

emergency 

 

Describe response 

action in case of 

spill emergencies. 

 Describe the 

equipment‟s. 

 

Simulate a safety 

evacuation drill 

use to radios 

during emergency 

situations. 

 

- identify 

firefighting 

equipment‟s. 

 

-simulate a safety 

evacuation drill 

 

 

importance the 

importance of 

safety drills in 

workplace 

 

 

 

Describe the 

role and 

responsibility of 

a safety officer 

in emergency 

response. 

 



 20 

steps for emergency 

response drills. 

2.14 List out the 

personal protective 

equipment/safety 

wears needed in an 

emergency response. 

procedure / process 

/ steps for 

emergency 

response drills. 

 

List out the 

personal protective 

equipment / safety 

wears needed in an 

emergency 

response. 

General Objective 3.0: Know contingency plan 

11-

13 

3.1 Defined contingency 

plan. 

3.2 Describe how to 

develop a contingency 

plan. 

3.3 Describe contingency 

plan process  

3.4 State the benefit 

derived from the 

preparation of a 

contingency response 

plan. 

 

Define a 

contingency plan  

 

Describe how to 

develop a 

contingency plan  

 

State the usefulness 

of a contingency 

plan in the industry 

Projector 

Text books 

Internet 

Tutorial 

Lecture note 

Carryout a contingency 

plan for a workplace 

Guide students to 

develop and 

organize a 

contingency plan 

for a work place 

State the 

usefulness of a 

contingency 

plan in the 

industry 

GENERAL OBJECTIVE 4.0:  Understand Safety/Healthcare Management Strategy 

 5.1 Explain safety and 

healthcare 

management system. 

5.2 Describe the general 

environmental and 

safety guide line for 

industries in terms of 

Describe the 

component of 

safety and 

management 

system             

 

Explain 

Projector 

Text books 

Internet 

Tutorial 

Lecture note 

Identify safety and 

healthcare systems 

 

 

 

 

Identify the general 

Guide students to: 

-prepare a safety 

and healthcare 

plan 

 

 

- identify the 

Describe a 

safety and 

healthcare 

management 

system    

 

Describe the 
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i. Environmental 

ii. Occupational 

Health and Safety 

iii. Community health 

and safety 

iv. Construction and 

Decommissioning  

environmental and 

safety guideline use 

in the industries      

 

Distinguish 

between 

construction 

commissioning and 

decommissioning                                        

environmental and safety 

guide line for industries in 

terms of: 

i. Environmental 

ii. Occupational 

Health and Safety 

iii. Community health 

and safety 

iv. Construction and 

Decommissioning 

 

 

general 

environmental and 

safety guide line 

for industries in 

terms of: 

Environmental, 

 

Occupational  

Health and Safety 

Community health 

and safety, 

 

Construction and 

Decommissioning. 

general safety 

guide line for 

Occupational 

Health and 

Safety 

 

 

 GENERAL OBJECTIVE 5.0:  Understand unsafe condition: act, auditing and reporting. 

 5.1 Describe an unsafe 

condition 

5.2 Explain unsafe act. 

5.3 Explain safety 

auditing 

5.4 Explain safety/ 

accident report 

Explain an unsafe 

condition 

 

Explain unsafe act 

 

Explain safety 

auditing 

 

Explain the steps in 

carrying out an 

safety audit 

 

Explain steps in 

writing an accident  

report 

 

Workplace, 

Checklist 

template, 

Accident report 

template and 

PPE 

Identify an unsafe 

condition in work place. 

 

Identify an unsafe  act 

 

Identify the main factors 

to be investigated in an 

unsafe condition.  

 

 

Guide students to 

carry out a safety 

audit for a case 

study.  

 

Guide students to 

prepare an 

accident report for 

a case study. 

Describe an 

unsafe 

condition 

 

Explain safety 

auditing 

 

Explain safety/ 

accident report 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT TECHNOLOGY 

 

COURSE: Water Supply and Wastewater Treatment COURSE CODE: ESM 

313 
CONTACT HRS: 2-0-2 

GOAL: This course is designed to enable the students understand municipal and industrial wastewater and water treatment techniques 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Know the wholesome water. 
 

2.0 Know various sources of water supply in a community. 
 

3.0 Understand various methods of water purification. 
 

4.0 Know Industrial Wastewater Treatment  

 

5.0       Know Municipal Wastewater Treatment 

 

6.0       Know Drinking Water Treatment 

 

7.0       Know water analysis 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT TECHNOLOGY 

COURSE:  Water Supply and Wastewater 

Treatment 

COURSE CODE: ESM 

313 

CONTACT HOUR: 4 

GOAL: This course is designed to enable the students understand municipal and industrial wastewater and water treatment techniques 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0 KNOW WHOLESOME WATER 

1-2 1.1 Define the terms 

wholesome water and 

unwholesome water 

1.2 Differentiate between 

wholesome water and 

unwholesome water 

1.3 State the characteristic 

of wholesome water 

and unwholesome 

water such as: 

turbidity, - colour, - 

taste , odour, - 

pathogens 

1.4 List water pollutant 

toxic chemicals, 

radioactive 

substances, pathogens, 

and solid waste. 

1.5 Identify sources of 

water pollutant in : 

-      Industry 

-      Sewage 

-       Agricultural        

activities 

-       Institutions like 

Explain the 

meaning of 

wholesome water 

and unwholesome 

water 

-Projection 

-Text Book 

-Internet 

-Lecture note 

-Tutorial 

-Sample 

Identify the wholesome 

water and unwholesome 

water 

Guide the students 

in identifying 

wholesome water 

and unwholesome 

water 

Differentiate 

between 

wholesome 

water and 

unwholesome 

water 
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hospitals, School. 

-      Transportation 

Automobile fumes, 

maritime activity. 

General Objective 2.0: KNOW VARIOUS SOURCE OF WATER SUPPLY IN A COMMUNITY 

3-5 2.1. List possible sources 

of water supply in a        

community such as : 

i. Rain water 

ii. Driven wells 

iii. Bored tube well 

iv. jetted tube well 

v.  springs 

vi.  Hand dug wells 

vii. Bore holes 

viii. pipe borne water 

ix.    Steam water 

 

2.2 Describe the 

hydrologic cycle. 

 

2.3 Classify the source of 

water listed on 2.1 above 

on three categories: 

- Surface water 

- Underground water  

- Rain water  

 

2.4 Describe the 

characteristics of a 

community sanitary well. 

 

  

Explain water 

supply in a        

community such as 

: 

i. Rain water 

ii. Driven wells 

iii. Bored tube well 

iv. jetted tube well 

v.  springs 

vi.  Hand dug wells 

vii. Bore holes 

viii. pipe borne 

water 

ix.    Steam water 

 

Explain how to 

protect the various 

sources of water 

from 

contaminations: 

 shallow well and 

deep well. 

 

Give the 

disadvantages of 

shallow well and 

deep well. 

2.8 Describe how to 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials  

-Disinfectants 

Identify possible sources 

of water supply to 

community. 

 

 

 

 

Disinfect well 

 

 

Guide the students 

in identifying 

various sources of 

water supply to 

community. 

 

 

Guide students to 

disinfect well 

Describe the 

hydrologic 

cycle 
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2.5 Explain how to protect 

the various sources of 

water from 

contaminations. 

 

2.6 Explain the terms 

shallow well and deep 

well. 

 

2.7 list the disadvantages 

of shallow well and deep 

well. 

2.8 Describe how to 

disinfect wells. 

disinfect wells. 

General Objective 3.0 UNDERSTAND VARIOUS METHODS OF WATER PURIFICATION 

6-8 3.1 Identify water that 

may need purification 

3.2 Explain the objective 

of water purification  

3.3 Describe various 

methods of water 

treatment in the home 

such as: 

-Boiling 

-Filtration (various  

  method) 

-Sedimentation  

-Disinfection by  

-chlormestation 

- sodium hypochlorite 

3.4 Identify various type 

of household water filters. 

 

Explain the 

objective of water 

purification  

 

Explain various 

methods of water 

treatment in the 

home such as: 

-Boiling 

-Filtration (various  

  method) 

-Sedimentation  

-Disinfection by  

-chlormestation 

- sodium 

hypochlorite. 

 

 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials  

Identify that may need 

purification. 

 

 

Perform home water 

treatment. 

 

 

Identify various types of 

household water filters. 

 

 

Improvise water filters for 

the home. 

 

Identify the characteristics 

of a water treatment 

Condiment plant area. 

Guide students to: 

-identify water that 

needs purification. 

Perform home 

water treatment. 

 

 

-identify various 

types of household 

water filters. 

 

 

-improvise water 

filters for the 

home. 

 

 

 

Explain the 

objective of 

water 

purification 
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3.5 Describe how to 

improvise water filters for 

the home 

3.6 Explain how to 

disinfect and Sediment 

water for domestic and 

rural use.  

3.7 Describe how to store 

domestic water to 

reduce/prevent 

contamination 

3.8 Describe the outlay of 

a water treatment plant  

3.9 Explain the various 

steps in water treatment in 

a conventional plant:  

-Source 

-Aeration 

-Sedimentation  

-Screening 

-Coagulation 

-Disinfection 

-Filtration 

-Storage 

-Distribution 

 

3.10 Identify the 

characteristics of a water 

treatment Condiment 

plant area. 

 

3.11 Explain Biological 

Oxygen Demand (BOD) 

Explain the various 

steps in water 

treatment in a 

conventional plant:  

-Source 

-Aeration 

-Sedimentation  

-Screening 

-Coagulation 

-Disinfection 

-Filtration 

-Storage 

-Distribution 

 

 

Visit  a conventional 

water treatment plant 

 

-identify the 

characteristics of a 

water treatment 

Condiment plant 

area. 

 

-Visit  a 

conventional water 

treatment plant 
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Chemical Oxygen 

Demand (COD). 

 

GENERAL OBJECTIVE 4.0:  KNOW INDUSTRIAL WASTEWATER TREATMENT  

9-10 4.1 Assess how the 

regulatory 

requirements impact 

industrial wastewater 

treatment and 

municipal facilities 

4.2 Explain the impact 

of the key industrial 

wastewater 

contaminants (heavy 

metals, other 

inorganic 

constituents, 

synthetic organic 

compounds, etc) on 

the receiving 

environment, 

4.3 State the techniques 

of industrial 

wastewater survey. 

4.4 Assess the economic 

benefits of waste 

minimization by 

evaluating industrial 

wastewater treatment 

options 

4.5 Explain the need for 

quality equalization, 

neutralization, and 

Explain how the 

regulatory 

requirements 

impact industrial 

wastewater 

treatment and 

municipal facilities 

 

Explain the impact 

of the key industrial 

wastewater 

contaminants 

(heavy metals, 

other inorganic 

constituents, 

synthetic organic 

compounds, etc) on 

the receiving 

environment. 

 

Explain the 

principles of 

chemical 

coagulation and 

precipitation for the 

removal of 

suspended solids 

and heavy metals 

and phosphorus. 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials 

 

Water sample 

 

Chemicals 

Visit industrial wastewater 

treatment plant. 

 

 

 

 

Design chemical feed 

systems that will allow the 

estimation of chemical 

sludge production. 

 

 

 

 

 

Plot adsorption isotherms 

and breakthrough curves 

(adsorption and ion 

exchange 

Guide student to 

visit industrial 

wastewater 

treatment plant. 

 

 

Guide students to 

design chemical 

feed systems that 

will allow the 

estimation of 

chemical sludge 

production. 

 

 

Guide students to 

plot adsorption 

isotherms and 

breakthrough 

curves (adsorption 

and ion exchange 

Explain the 

principles of 

chemical 

coagulation and 

precipitation for 

the removal of 

suspended 

solids and 

heavy metals 

and phosphorus. 
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oil-water separation. 

4.6 Explain the key 

design parameters to 

size equalization, 

neutralization, and 

oil-water separation 

facilities. 

4.7 Explain the 

principles of 

chemical coagulation 

and precipitation for 

the removal of 

suspended solids and 

heavy metals and 

phosphorus. 

4.8 Describe key design 

criteria for sizing 

treatment system 

components. 

4.9 Design chemical 

feed systems that 

will allow the 

estimation of 

chemical sludge 

production. 

4.10 Explain the principal 

of ion exchange. 

4.11 Plot adsorption 

isotherms and 

breakthrough curves 

(adsorption and ion 

exchange). 

4.12 Calculate adsorption 

Explain the key 

design criteria for 

sizing treatment 

system 

components. 

And Design 

chemical feed 

systems that will 

allow the 

estimation of 

chemical sludge 

production. 

 

Explain the 

principal of ion 

exchange. 

 

Describe how to 

Plot adsorption 

isotherms and 

breakthrough 

curves (adsorption 

and ion exchange). 

 

Take students 

through the  

calculation of 

adsorption and ion 

exchange 

capabilities and 

Categorize the 

principles of 

membrane 
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and ion exchange 

capabilities. 

4.13 Categorize the 

principles of 

membrane 

processes. 

4.14 Describe the 

concepts of 

breakpoint 

chlorination based 

on chemical 

oxidation and how it 

impacts ammonia 

removal. 

4.15 Explain the 

principles of gas 

transfer and its 

application in air 

stripping. 

processes. 

 

Explain the 

concepts of 

breakpoint 

chlorination based 

on chemical 

oxidation and how 

it impacts ammonia 

removal. 

 

GENERAL OBJECTIVE 5.0:  KNOW MUNICIPAL WASTEWATER TREATMENT 

11-

12 

5.1 Quantify the 

municipal wastewater 

problem based on the 

analysis of various 

sources of municipal 

wastewater and factors 

that affect wastewater 

flow and the 

comparison between 

types of sewer system. 

5.2 Measure municipal 

wastewater strength 

based on the physical 

Explain how to 

quantify the 

municipal 

wastewater problem 

based on the 

analysis of various 

sources of 

municipal 

wastewater and 

factors that affect 

wastewater flow 

and the comparison 

between types of 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials 

 

Water sample 

 

Chemicals 

Visit municipal 

wastewater treatment 

plant. 

 

 

Measure municipal 

wastewater strength based 

on the physical and 

chemical characteristics of 

the wastewater. 

 

Guide student to 

visit municipal 

wastewater 

treatment plant. 

 

Guide students to 

measure municipal 

wastewater 

strength based on 

the physical and 

chemical 

characteristics of 

the wastewater. 

Describe 

municipal 

wastewater 

treatment unit 

operations 

including onsite 

disposal (septic 

tanks) system 

and central 

collection 

treatment 

systems. 
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and chemical 

characteristics of the 

wastewater. 

5.3 Explain the need for 

wastewater treatment 

as defined in 

provincial and/or 

federal legislation 

taking into 

consideration the 

effect of discharging 

wastewater into the 

environment. 

5.4 Describe municipal 

wastewater treatment 

unit operations 

including onsite 

disposal (septic tanks) 

system and central 

collection treatment 

systems. 

5.5 Describe preliminary 

treatment processes 

including screening, 

comminution 

(grinding) and grit 

removal. 

5.6 Analyze the design of 

primary wastewater 

treatment with focus 

on the principles of 

primary 

sedimentation. 

sewer system, 

Measure municipal 

wastewater strength 

based on the 

physical and 

chemical 

characteristics of 

the wastewater. 

 

Explain the need 

for wastewater 

treatment as 

defined in 

provincial and/or 

federal legislation 

taking into 

consideration the 

effect of 

discharging 

wastewater into the 

environment. 

 

Explain municipal 

wastewater 

treatment unit 

operations 

including onsite 

disposal (septic 

tanks) system and 

central collection 

treatment systems. 
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5.7 Explain the basic 

fundamentals of five-

day biochemical 

oxygen demand 

(BOD5), the BOD5 

test and limitation. 

5.8 Analyze the design of 

suspended growth 

systems such as 

activated sludge and 

its variants and their 

application to 

secondary wastewater 

treatment, including 

the basic kinetics of 

suspended growth 

biological treatment. 

5.9 Analyze secondary 

clarification in 

biological treatment 

systems 

5.10 Evaluate 

wastewater 

disinfection 

alternatives. 

5.11 Evaluate sludge 

processing options for 

a given application, 

considering the cost 

effectiveness of the 

processing 

techniques.. 

 

Explain the 

preliminary 

treatment processes 

including 

screening, 

comminution 

(grinding) and grit 

removal. 

 

Explain how to 

analyze the design 

of primary 

wastewater 

treatment with 

focus on the 

principles of 

primary 

sedimentation. 
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GENERAL OBJECTIVE 6.0:  KNOW DRINKING WATER TREATMENT 

13-

14 

1.1 Appraise the 

significance of water 

demand (based on 

water consumption 

statistics) and the 

characterization of 

water quality in 

relation to treatment 

system design. 

1.2 Assess key 

bacteriological water 

quality parameters to 

ensure the production 

of potable water 

according to criteria 

established under the 

Guidelines for 

Nigerian Drinking 

Water Quality and the 

Nigerian Safe 

Drinking Water 

Regulation. 

1.3 Compare the water 

treatment philosophies 

practiced in Africa 

and other parts of the 

world, including 

explanation of 

standards set by the 

WHO and AU. 

1.4 Explain the 

significance of source 

Explain item the 

significance of 

water demand 

(based on water 

consumption 

statistics) and the 

characterization of 

water quality in 

relation to 

treatment system 

design, 

and assess key 

bacteriological 

water quality 

parameters to 

ensure the 

production of 

potable water 

according to criteria 

established under 

the Guidelines for 

Nigerian Drinking 

Water Quality and 

the Nigerian Safe 

Drinking Water 

Regulation. 

 

 

 

 

 

 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials 

 

Water sample 

 

Chemicals 

Visit drinking water 

treatment plant. 

 

 

 

Measure key 

bacteriological water 

quality parameters 

Guide student to 

visit drinking 

water treatment 

plant. 

 

Guide students to 

measure key 

bacteriological 

water quality 

parameters  

Explain the 

significance of 

source water 

protection to 

minimize water 

quality risks. 
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water protection to 

minimize water 

quality risks. 

1.5 Analyze the principles 

of coagulation 

/flocculation as they 

pertain to water 

treatment plant 

design. 

1.6 Analyze the principles 

of clarification as they 

pertain to water 

treatment design. 

1.7 Describe the 

principles of filtration 

as they pertain to 

water treatment plant 

design. 

1.8 Describe 

conventional, direct, 

diatomaceous earth, 

slow sand and 

membrane processes. 

1.9 Explain filter 

operation, defining the 

concept of headloss 

and the relationship to 

backwash 

requirements and 

media types. 

1.10 Apply the 

principles of water 

softening to the 

Explain the  

principles of 

coagulation 

/flocculation, the 

principles of 

filtration and the 

principles of 

clarification as they 

pertain to water 

treatment plant 

design and 

analyze the  

 

Describe 

conventional, 

direct, 

diatomaceous earth, 

slow sand and 

membrane 

processes. 

 

Explain filter 

operation, defining 

the concept of 

headloss and the 

relationship to 

backwash 

requirements and 

media types. 
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removal of hardness 

from scale forming 

waters, including the 

calculation of dosage 

requirements for 

various water 

softening scenarios. 

1.11 Explain the 

principles of corrosion 

control as they pertain 

to water treatment 

process design. 

1.12 Explain the 

principles of primary 

and secondary 

disinfection as they 

pertain to water 

treatment process 

design. 

1.13  Explain chlorine 

based treatment and 

other alternative 

technologies including 

ozone and ultraviolet 

light. 

1.14 Explain the 

formation potential of 

disinfection by-

product and microbial 

regrowth in 

distribution systems 

and their associated 

exposure risks. 

Explain the 

application of the 

principles of water 

softening to the 

removal of 

hardness from scale 

forming waters,  

including the 

calculation of 

dosage 

requirements for 

various water 

softening scenarios. 

 

Explain the 

principles of 

corrosion control 

and the principles 

of primary and 

secondary 

disinfection as they 

pertain to water 

treatment process 

design. 

 

Explain chlorine 

based treatment and 

other alternative 

technologies 

including ozone 

and ultraviolet 

light. 

Explain the 
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formation potential 

of disinfection by-

product and 

microbial regrowth 

in distribution 

systems and the risk 

of their associated 

exposure. 

GENERAL OBJECTIVE 7.0:  KNOW WATER ANALYSIS 

14-

15 

7.1 Identify appropriate 

materials for collecting 

water samples 

7.2 Prepare sampling 

bottles for water 

collection  

7.3 Collect water samples  

7.4 Dispatch sample 

bottles to the laboratory 

for analysis  

7.5 Package and label 

sample bottles for 

transportation  

7.6 Explain Indicator 

Organisms 

7.7 Culture water samples 

for Indicator organism 

7.8 Identify other 

organism e.g. protozoa 

etc. In water samples from 

under the microscope 

7.9 Identify hard water by 

its characteristics  

7.10 Remove water 

Explain appropriate 

materials for 

collecting water 

samples 

e.g the sample 

bottles to the 

laboratory for 

analysis,  

Package and label 

sample bottles for 

transportation  

 

 Explain Indicator 

Organisms 

Culture water 

samples for 

Indicator organism, 

other organism e.g. 

protozoa, algea etc. 

In water samples 

under the 

microscope. 

 

-projection 

-Text Books 

- Internet 

-Lecture notes  

-Tutorials 

 

Water sample 

 

Chemicals 

Identify appropriate 

materials for collecting 

water samples 

 

Prepare sampling bottles 

for water collection  

 

Collect water samples  

 

Dispatch sample bottles to 

the laboratory for analysis  

 

Package and label sample 

bottles for transportation  

Culture water samples for 

Indicator organism 

 

Identify other organism 

e.g. protozoa etc. In water 

samples from under the 

microscope 

 

Identify hard water by its 

characteristics  

Guide student to:  

-identify 

appropriate 

materials for 

collecting water 

samples 

 

-prepare sampling 

bottles for water 

collection  

 

-collect water 

samples  

 

-dispatch sample 

bottles to the 

laboratory for 

analysis  

 

-package and label 

sample bottles for 

transportation  

Culture water 

samples for 

Explain 

Indicator 

Organisms 
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hardness 

7.11 Treat water for odour 

 

Remove water hardness 

 

Treat water for Odour 

Indicator organism 

 

-identify other 

organism e.g. 

protozoa etc. In 

water samples 

from under the 

microscope 

-identify hard 

water by its 

characteristics  

-remove water 

hardness 

-treat water for 

Odour 
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PROGRAMME: NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

Course:  Environmental And Health Risk 

Assessment 

Code: :     ESM 314                          Credit Unit:      2hours/week 

  Theoretical:      2hours/week 

Year:   Two                      Semester: Two Pre-requisite: None PRACTICAL:      0hours/week 

Goal: This course is designed to provide students with knowledge of basic risk concepts that apply to health and environment. 

General Objectives:  

On completion of this course, the student should be able to:  

1.0  Acquaint with various terms associated with risk assessment 

2.0 Know Hazard Identification (Step 1) of the Risk Assessment Process. 

3.0 Understand the principles and Calculation of Exposure including the two main principle activities 

4.0 Know dose-response assessment 

5.0 Understand the basic principles of toxicology 

6.0 Understand the basic principles of epidemiology 

7.0 Understand the Transport and Fate of Contaminants on Ecosystems 

8.0 Know how Risks are estimated. 

9.0 Understand the Process of risk management 

10.0 Understand the Risk Assessment Phases using the class examples as a guide 

11.0 Understand the advantages of cost benefit analysis 
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PROGRAMME: NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY  

Course:  Environmental And Health Risk Assessment Course Code:  ESM  314 Contact Hours: 2-0-0  

Theoretical: 2 hours/week  

Year:      Two                      Semester: Two Pre-requisite:  None Practical:  0 hours/week 

General Objective 1.0:  Acquaint with various terms associated with risk assessment 

Wee

k 

Theoretical Content Practical Content 

Specific Learning 

Objectives 

Teacher’s activities Resources Specific Learning 

Objectives 

Teacher’s activities Evaluation 

 

1.1 State the difference 
between environment 
risk assessment, health 
risk assessment, risk 
management, risk 
communication, and 
comparative risk 
assessment. 

1.2 List the four steps to risk 
assessment. 

1.3 Explain the four steps of 
risk assessment. 

1.4 Explain the concept of 
risk assessment. 

1.5 Describe why 
environmental and health 
requirements must be 
considered in risk 
assessment. 

1.6 Explain why we use 

 Explain the 
differences between 
environment risk 
assessment, health 
risk assessment, risk 
management, risk 
communication, and 
comparative risk 
assessment. 

 
Explain the four 
steps to risk 
assessment and why 
environmental and 
health requirements 
must be considered 
in risk assessment. 
 
Explain the use 
safety factors in risk 

Whiteboard 

Text books 

Journals 

Internet 

Identify risks 

associated with 

different 

development 

activities. 

Guide students to 

identify Risk 

assessment in activities 

such as mining. 

Explain the 

interaction between 

the environment 

and development 

activities- 
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safety factors in risk 
assessment. 

1.7 Explain with examples 
the difference between a 
voluntary and 
involuntary risk. 

1.8 List the differences 
between risks posed by 
chemicals and those 
posed by microorganisms 

assessment, 
voluntary and 
involuntary risk, 

risks posed by 

chemicals and those 

posed by 

microorganisms. 

General Objective 2.0: Know Hazard Identification (Step 1) of the Risk Assessment Process. 

 

2.1 Explain the benefits of 
eliminating hazards. 

 

2.2 Explain why a process 

hazard safety management 

program is important to a 

facility. 

 

2.3 Describe the 14 elements 

of process safety 

management. 

 

2.4 Explain the use of 

performance measurements. 

List the benefits of 
eliminating hazards 
and why a process 
hazard safety 
management 
program is important 
to a facility. 

 

2.3 Describe the 14 

elements of process 

safety management. 

 

2.4 Explain the use 

of performance 

measurements 

Whiteboard 

Text books 

Journals 

Internet 

- -- Explain why a 
process hazard 
safety management 
program is 
important to a 
facility 

 General Objective 3.0: Understand the principles and Calculation of Exposure including the two main principle activities 

 3.1 Describe common 

exposure pathways. 

Explain exposure Whiteboard - - Explain 

exposure 
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3.2 Explain the need to 

consider 

Bioaccumulation in 

exposure 

3.3 Calculate exposure 

pathways 

pathways. Text books 

Internet 

pathways 

General Objective 4.0: Know dose-response assessment 

 

4.1 Explain the importance 
of selection of the dose-
response curve in risk 
management 

 

4.2 Describe what is meant 

by “the most conservative 

dose-response curve”?  

4.3 Describe what a 

threshold dose-response 

curve is and give examples 

of the types of toxicants that 

have a threshold dose-

response curve. 

 

4.4 Identify the four steps in 

a formal health-risk 

assessment. 

4.5 Explain why some 

chemicals are more likely to 

bioaccumulate than others. 

4.6 Identify the types of 

Explain the 
importance of 
selection of the 
dose-response curve 
in risk management 
and what is meant by 
“the most 
conservative dose-
response curve”?  

Explain what a 

threshold dose-

response curve is 

and give students 

examples of the 

types of toxicants 

that have a threshold 

dose-response curve. 

 

Explain the four 

steps in a formal 

health-risk 

assessment and why 

some chemicals are 

more likely to 

Whiteboard 

Text books 

Internet 

- - Explain Dose 
Response 
Assessment 
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dose-response curves that 

best reflect pathogen 

exposure. 

bioaccumulate than 

others. 

 

General Objective 5.0: Understand the basic principles of toxicology 

 

5.1 Define toxicity. 
5.2 Give reasons for the 

use of small animals in 
laboratory tests 
involving toxic 
materials.  

5.3 Describe how the 
safety of chemical 
substances is defined 
with respect to 
exposure. 

5.4 Differentiate between 
exposure concentration 
and exposure dose 
including how they are 
related to one another. 

5.5 Define LD50 and how 
it is used. 

5.6  List the advantages of 
short-term toxicity 
testing. 

5.7 State reasons why 
some compounds are 
highly toxic when 
injected, but innocuous 
when ingested. 

Explain why small 
animals are used in 
laboratory tests 
involving toxic 
materials. 
 
Give reasons why or 
why not chemical 
substances should be 
exposure. 
 
Differentiate 
between exposure 
concentration and 
exposure dose 
including how they 
are related to one 
another. 
 
Explain how LD50   
is used. 
 List the advantages 
of short-term 
toxicity testing. 

State reasons why 

some compounds are 

highly toxic when 

injected, but 

Whiteboard 

Text books 

Internet 

- - Describe how the 

safety of chemical 

substances is 

defined with 

respect to exposure 
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innocuous when 

ingested. 

General Objective 6.0: Understand the basic principles of epidemiology 

 

6.1 Define the following 

related terms of 

epidemiology:  relative risk, 

absolute risk, confounding 

factors protective factors; 

retrospective and prospective 

studies. 

6.2 Define the following 

term pairs: risk and proactive 

factors; retrospective and 

prospective studies. 

6.3 Describe epidemiological 

studies and how it is linked 

to diseases. 

6.4 Explain the expression 

“rate of occurrence. 
 

6.4 Describe the limitations 

in using epidemiological 

studies to assess the toxicity 

or carcinogenicity of a 

chemical.  

Recognize the negative 

effect of substance that is 

carcinogen. 

Explain the 

principles of 

Epidemiology as it 

relate to: 

-relative risk, 

absolute risk, 

confounding factors 

protective factors; 

retrospective and 

prospective studies 

Describe 

epidemiological 

studies and how it is 

linked to diseases. 

6.4 Explain the 

expression “rate of 

occurrence. 
 

6.4 Describe the 

limitations in using 

epidemiological 

studies to assess the 

toxicity or 

carcinogenicity of a 

chemical.  

Whiteboard 

Text books 

Internet 

Determine if an 

epidemiological 

studies prove can be 

linked to diseases.. 

 

Guide students to  

determine if an 

epidemiological studies 

prove can be linked to 

diseases 

Explain the 

principles of 

Epidemiology 
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Recognize the 

negative effect of 

substance that is 

carcinogen 

 

 

  

General Objective 7.0: Understand the Transport and Fate of Contaminants on Ecosystems   

 

7.1 State What are the 
different kinds of stressors to 
which an ecosystem might be 
exposed to. 

Explain 7.1 fully. 

Whiteboard 

Text books 

Internet 

  

State What are the 
different kinds of 
stressors to which 
an ecosystem might 
be exposed to 

General Objective 8.0: Know how Risks are estimated. 

 

8.1   Determine the risk 

(carcinogenic) of working in 

an   environment for 70 years 

that results in a chronic oral 

intake of 0.50 mg/(kg-day) 

of benzene. 

8.2   Determine the chemical 

specific risk for an intake of 

0.00025 mg/(kg-day) of 

benzene via ingestion with 

Water. 

8.3  Determine the non  

carcinogenic risk for an 

intake of 1mg/(kg-day) of 

Explain how to 

calculate  

carcinogenic risks in 

an   environment for 

70 years that results 

in a chronic oral 

intake of 0.50 

mg/(kg-day) of 

benzene. 

Explain how to 

determine the 

chemical specific 

risk for an intake of 

0.00025 mg/(kg-day) 

Whiteboard 

Text books 

Internet 

Determine the risk 

(carcinogenic) of 

working in an   

environment for 70 

years that results in a 

chronic oral intake of 

0.50 mg/(kg-day) of 

benzene. 

Determine the 

chemical specific risk 

for an intake of 

0.00025 mg/(kg-day) 

of benzene via 

ingestion with Water. 

Guide the students 
to conduct: 

-determine the risk 

(carcinogenic) of 

working in an   

environment for 70 

years that results in a 

chronic oral intake of 

0.50 mg/(kg-day) of 

benzene. 

-determine the 

chemical specific risk 

for an intake of 

0.00025 mg/(kg-day) 

Calculate 
carcinogenic 
risks 
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phenol via ingestion with 

water    

 

 

 

of benzene via 

ingestion with Water 

and the non  

carcinogenic risk for 

an intake of 

1mg/(kg-day) of 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determine the non  
carcinogenic risk 
for an intake of 
1mg/(kg-day) of 
phenol via 
ingestion with 
water    

of benzene via 

ingestion with Water. 

-determine the non  

carcinogenic risk for an 

intake of 1mg/(kg-day) 

of phenol via ingestion 

with water    

 

 

 

 

 

General Objective 9.0: Understand the Process of risk management  

 

9.1 Explain the process of 

risk management. 

9.2 Calculate how to 

effectively lower risks by 

Explain how to 

Calculate the lower 

risks by reducing 

one or more of the 

major components of 

Whiteboard 

Text books 

Internet 

- - 

Explain the process 

of risk 

management. 
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reducing one or more of the 

major components of 

severity, exposure and 

likelihood. 

 

severity, exposure 

and likelihood in 

risk management. 

 

 

 

 

 

 

 

 

General Objective 11.0: 10.0: Understand the Risk Assessment Phases using the class examples as a guide. 

 

10.1 List the steps that 

would need to be taken 

to assess the copper 

site if A former 

municipal landfill 

exists from which 

copper is leaching into 

a large pond down 

gradient of the site.  

 

10.2 List the steps 

required to assess 

the DDT site of a 

former chemical 

production facility 

that spilled DDT, 

which has been 

transported into a 

nearby stream by 

surface water 

Lead students into 

the calculation of the 

steps it takes to 

assess the copper 

site if A former 

municipal landfill 

exists from which 

copper is leaching 

into a large pond 

down gradient of the 

site and the steps 

required to assess 

the DDT site of a 

former chemical 

production facility 

that spilled DDT, 

which has been 

transported into a 

nearby stream by 

surface water runoff. 

Whiteboard 

Calculators 
 Identify steps needed 

to assess the copper 

site. 

 

 

 

 

 

 

 

 

 

Guide students to 

identify needed to 

assess the copper site. 

List the steps 

required to assess 

the DDT site of a 

former chemical 

production facility 

that spilled DDT, 

which has been 

transported into a 

nearby stream by 

surface water 

runoff,  
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runoff,  

10.3 List the steps to 

assess the PCB site 

of a former waste-

oil recycling 

facility that 

disposed of PCBs 

in a lagoon from 

which extensive 

soil contamination 

had resulted. 

Also calculate the 

steps to assess the 

PCB site of a former 

waste-oil recycling 

facility that disposed 

of PCBs in a lagoon 

from which 

extensive soil 

contamination had 

resulted 

 

 

 

 

 

 

 

 

General Objective 12.0: Understand the advantages of cost benefit analysis  

 

11.1 Define cost benefit 
analysis is. 

11.2 List the 11 steps of 
C-B analysis. 

11.3 Create a table to 
compare the 
different types of 

Explain cost benefit 
analysis 

 

Create a table for 

comparing different 

Whiteboard 

Calculators 

 

 

- - List the methods to 

analysis a C-B 

study and identify 

the best overall 

method 
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costs. 
11.4  List the methods to 

analysis a C-B study 
and identify the best 
overall method. 

11.5 Describe this best 
overall method from 
the previous 
objective. 

types of cost benefits  

 

 

 

 

 

 

PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

COURSE: FUNDAMENTALS OF GEO-INFORMATICS COURSE CODE:ESM 315 CONTACT HRS: 1-0-2 

GOAL: The course is designed to give students an understanding of principles of surveying and undertaking field surveying required for 

environmental and safety management projects 

 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Know the Fundamental Concepts of Surveying 

2.0 Understand Surveying 

3.0 Know Survey Drawing Techniques 

4.0 Understand leveling 

5.0 Know traversing 

6.0 Know triangulation 

7.0 Know tacheometry 
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PROGRAMME HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  FUNDAMENTALS OF GEO-

INFORMATICS 

COURSE CODE: 

ESM 315 

CONTACT HOUR: 3 

GOAL: The student on completion of this course should have a sound understanding of principles of surveying and be able to undertake field 

surveying required for environmental and safety management projects 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Know the Fundamental Concepts of Surveying 
1 1.1 Define Surveying 

1.2 Distinguish between 

the following major 

divisions of surveying: 

(i) geodetic surveying 

(ii) plane surveying 

 1.3 State the uses of 

plane surveying (e.g. 

maps   and plans, 

geographical, geological 

engineering, military 

purpose etc,). 

Develop 
instructional 
manual for 

teaching this 

Course. 

 

Explain the 

fundamental 

concepts of 

surveying. 

 

Explain the 

relevance of 

Instructional 
Manual. 

Recommended 

textbooks, e- 

books, lecture 

notes, Whiteboard, 

PowerPoint 

Projector, Screen, 

Magnetic Board, 

flip charts, etc. 

- - State the uses of 

plane 

surveying. 
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1.4 Explain the three 

stages of surveying 

process. 

i.) Reconnaissance 

ii.) Observation 

and 

Measurements  

iii.) Presentation  

1.5 Illustrate the basic 

principles of surveying 

measurements 

(linear and angular) 

1.6 State the branches of 

surveying in mineral 

exploration and 

exploitation. 

surveying to mining 

industry and the 

various 

professions where 

surveying is 

significant 

General Objective 2.0: Understand Surveying 

 2.1 Review trigonometric 

ratios of common angles 

 

2.1 Solve problems 

involving triangles (sine 

rule, cosine   rule, area of 

triangle, Napier's tangent 

rule). 

Revise 

trigonometric ratios 

and solve problems 

involving triangles 

 

 

Instructional manual 

Recommended 

textbooks 

eBooks, lecture 

note, whiteboard 

Power Point 

Projector, screen 

magnet board 

flip charts etc 

- - Solve problems 

involving 

triangles (sine 

rule, cosine   

rule, area of 

triangle, 

Napier's tangent 

rule). 

General Objective 3.0: Know Survey Drawing Techniques 

 3.1 Explain the use of 

scales and handling of 

other drawing instruments 

Explain the use of 

basic survey 

drawing techniques 

 

PowerPoint 

Projector, Screen 

Magnetic Board, 

flip charts, etc 

Identify all the  

drawing instruments 

(compasses, dividers 

protractors, set 

Guide students to: 

-Identify all the 

drawing 

instruments 

(compasses, 

Explain the use 

of scales and 

handling of 

other drawing 

instruments 
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compasses, dividers 

drawing 

board, 

drawing 

paper 

squares, pencil, etc.) 

 

Demonstrate the 

procedure for ink-

drawing and lettering 

techniques 

 

 

dividers 

protractors, set 

squares, pencil, 

etc.) 

Guide students to 

demonstrate the 

procedure for ink-

drawing and 

lettering 

techniques 

GENERAL OBJECTIVE 4.0: Understand leveling 

 4.1 Define leveling 

4.2 Explain the following 

terms related to leveling: 

datum; level surface, line 

of collimation, mean sea 

level, bench mark 

4.3 Describe the basic 

principle of leveling 

4.4 Explain the following 

leveling procedure 

(a) compound 

leveling 

       (b) flying level 

       (c) profile leveling 

Explain the terms 

related to leveling: 

datum; level 

surface, line of 

collimation, mean 

sea level, bench 

mark and the 

following leveling 

procedure 

(a) compound 

leveling 

       (b) flying level 

       (c) profile 

leveling. 

 

 

PowerPoint 

Projector, Screen, 

Magnetic Board, 

flip charts, etc 

Practical 

Manual. 

Theodolite, 

ranging rods, 

ranging staff, survey 

record 

book 

 

Measure 

horizontal and 

vertical angels  

using theodolite. 

 

Guide students to 

measure 

horizontal and 

vertical angels  

using theodolite  

Describe the 

effect of each 

curvature and 

Atmospheric 

refraction on  

Leveling. 
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       (d)  reciprocal 

leveling. 

4.5 Explain the reduction 

       of leveling results by 

(a) rise and fall 

method,   

  and 

(b) height of 

collimation 

method 

4.6 Describe the effect of 

each curvature and 

atmospheric refraction on 

leveling. 

4.7 State typical errors 

that may occur in 

leveling. 

Explain the effect 

of each curvature 

and atmospheric 

refraction on 

leveling. 

Enumerate errors 

that may occur in 

leveling. 

 

 

 

 

GENERAL OBJECTIVE 5.0:  Know traversing 

13-

15 

5.1 Define Traversing 

5.2 Describe the principle 

of traversing 

5.3 Explain the methods 

of Adjustment of closed 

Traverses Bowditch 

method and transit 

method 

Explain the concept 

of traversing 

Solve problems of 

bearings, distances 

and coordinates 

from traverse 

surveys 

 

Whiteboard 

PowerPoint 

Projector, Screen, 

Magnetic Board, 

flip charts, etc 

Perform calculations 

of bearings, distances 

and co-ordinates from 

traverse surveys 

Guide students to 

perform 

calculations of 

bearings, distances 

and co-ordinates 

from traverse 

surveys 

Explain the 

concept of 

traversing 
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5.4 Perform calculations 

of bearings, distances and 

Co-Ordinates from 

traverse surveys 

GENERAL OBJECTIVE 6.0:  Know triangulation 

 6.1 Define triangulation 

6.2 Describe the principle 

of Triangulation 

6.3  State application of 

Triangulation 

6.4 Enumerate other 

parameters of 

triangulation such as 

selection, beaconing 

numbering of 

triangulation stations 

baseline azimuth 

determination, extension 

of connected 

triangles,angular 

repetition, reciprocal 

observations, angular 

misclosure field 

measurement checks etc 

6.5 Explain methods of 

measurement of 

Describe the 

triangulation 

principles 

and its methods of 

measurement 

 

Whiteboard 

PowerPoint 

Projector, Screen 

Magnetic Board, 

flip charts, etc. 

 lecture notes 

 

- - Describe the 

triangulation 

principles 

and its methods 

of measurement 

 



 53 

triangulation angles (re-

iteration and repetition 

methods) 

6.6Explain method of 

adjusting values of 

triangulation angles 

(triangle Braised 

quadrilateral and 

polygonal adjustments).  

6.7 Write angular 

observations in 

conventional forms 

General Objective 7.0: Know tacheometry 

 7.1 Define 

tachometry 

7.2 Describe the 

principle of the 

stadia-system 

(fixed-hair and 

sub tense 

tacheometers) 

7.3 Describe the 

determination 

of tachometric 

constants 

7.4 Describe the 

sub tense 

system 

Explain the concept 

tachometry and the 

determination of 

tachometric 

constants.  

Describe sub tense 

System Asses with 

good examples 

activities in 1.1 

to1.5 and ask the 

students to solve 

problems on them. 

 

 

Whiteboard, 

PowerPoint 

Projector, Screen, 

Magnetic board 

flip charts, etc. 

Engineer‟s level 

Field book drawing 

paper, 

pencil, 

rules, 

eraser 

Conduct a 

tachometric 

exercise. 

 

Determine tachometric 

constants from field 

measurement. 

 

Plot contours from 

tachometric 

measurements  

 

Guide students to: 

-conduct a 

tachometric 

exercise. 

-determine 

tachometric 

constants from 

field measurement. 

 

-plot contours 

from tachometric 

measurements  

Explain 

tachometric 

methods for 

plotting 

contours 
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7.5 Outline the 

optical wedge 

system. 

7.6 Explain 

tachometric 

methods for 

plotting 

contours 

7.7 Observe small 

vertical angles 

precisely by 

repetition 

7.8 Determine 

horizontal 

distance using 

vertical stage 

and 

tachometry 

7.9 Explain the 

special 

characteristics 

and use of self-

reducing 

tachometers 

Measure 

distances using 

a theodolites as 

tacheometer 

7.10 Determine 

 

 

 

Practical 

Manual. 

Theodolite 

tacheometers 

Staff 

 

 

Ranging 

Poles 

 

 

 

 

 

Carry out compass 

traversing of a closed 

figure  

 

 

-carry out compass 

traversing of a 

closed 

figure  
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spot heights 

and survey 

detail by 

tacheometry. 

 

 

 

PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: ENVIRONMENTAL ECONOMICS COURSE CODE: ESM 316 CONTACT HOUR: 2 

GOAL: This course is designed to expose students to the economic ways of harnessing environmental resources in a suitable way. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the scope and concept of environmental economics 

2.0 Understand the impact of excessive exploitation of environmental resources 

3.0 Understand the implication of economic projects on the environment. 

4.0 Understand the cost-benefits of conservation. 

5.0 Know the implication of economic globalization and market system on the conservation of nature. 

6.0 Understand the ecotourism potentials of the Nigerian environment. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ENVIRONMENTAL ECONOMICS COURSE CODE: 

ESM 316 

CHRS: 2; CU: 2; P: 0 

GOAL: This course is designed to expose students to the economic ways of harnessing environmental resources in a suitable way. 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

1.0: GENERAL OBJECTIVE: 1.0: Understand the scope and concept of environmental economics 

1 1.1 Define environmental 

economics. 

1.2 Describe the 

relationship between 

environment and 

economics. 

1.3 Explain the major 

economic indicators in 

environmental 

economics. 

1.4 Explain the concept of 

environmental 

sustainability. 

1.5 List factors militating 

against environmental 

sustainability e.g. 

overutilization, over 

exploitation of natural 

resources e.t.c. 

Explain 

environmental 

economics and 

relationship 

between 

environment and 

economics. 

 

Explain the major 

economic indicators 

in environmental 

economics and the 

concept of 

environmental 

sustainability. 

 

 

Multimedia. 

Projector, Screen 

Magnetic Board, 

 

- - State factors 

militating 

against 

environmental 

sustainability 

General Objective 2.0: Understand the impact of excessive exploitation of environmental resources 

 2.1 Define environmental 

resources. 

2.1 Explain the concept of 

Explain the factors 

militating against 

environmental 

Multimedia, 

Projector, Screen 

Magnetic Board. 

- - List the impacts 

of excessive 

exploitation of 



 57 

use, overutilization and 

overexploitation of natural 

resources. 

2.3 Explain the impacts of 

excessive exploitation of 

natural resources on the 

environment. 

sustainability e.g. 

overutilization, 

over exploitation of 

natural resources. 

 

. natural 

resources on the 

environment. 

 

General Objective 3.0: Understand the implication of economic projects on the environment. 

 

 

 

 

 

 

 

 

3.1 List the characteristics 

of economic projects. 

 

3.2 List examples of 

economic and 

environmental projects in 

Nigeria. 

 

3.3 List the implications 

of economic projects on 

the environment. 

Explain the 

characteristics of 

economic projects. 

 

Explain the 

examples of 

economic and 

environmental 

projects in Nigeria. 

 

 Explain the 

implications of 

economic projects 

on the environment. 

Multimedia, 

Projector, Screen 

Magnetic Board. 

 

  

 

 

 

 

 

 

 

 

List the 

characteristics 

of economic 

projects and 

their 

implications for 

the 

environment. 

 

GENERAL OBJECTIVE 4.0: Understand the cost-benefits of conservation. 

 4.1 Define environmental 

conservation. 

4.2 Explain the concept of 

cost-benefit analysis. 

4.3 Explain cost-benefit of 

projects under:- 

Explain items 4.1 – 

4.3 

 

 

 

Multimedia, 

Projector, Screen 

Magnetic Board. 

 

  

 

 

 

 

 

 

 

Outline cost-

benefit of 

environmental 

projects. 
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i. External and internal 

costs 

ii. The cost of 

environmental regulation 

iii. The benefit of 

environmental regulation 

  

 

 

 

 

 

 

 

GENERAL OBJECTIVE 5.0:  Understand the implication of economic globalization and market system on the conservation of nature. 

 

 5.1 Define economic 

globalization and market 

system. 

5.2 Describe the impacts 

of economic globalization 

and market system on 

nature conservation. 

Explain the impacts 

of economic 

globalization and 

market system on 

nature conservation  

Multimedia, 

Projector, Screen 

Magnetic Board. 

 

- - Explain the 

impacts of 

economic 

globalization 

and market 

system on 

nature 

conservation. 

GENERAL OBJECTIVE 6.0:  Understand the ecotourism potentials of the Nigerian environment. 

 6.1 Define ecotourism  

6.2 State some of the 

major ecotourism sites 

such as parks, lakes, 

waterfalls etc across the 

different geo-political 

zones of Nigeria. 

6.3 Visit any of these sites 

in (6.2) and describe the 

economic potentials. 

Explain ecotourism  

And give some of 

the major 

ecotourism sites 

such as parks, 

lakes, waterfalls etc 

across the different 

geo-political zones 

of Nigeria. 

 

Multimedia, 

Projector, Screen 

Magnetic Board. 

 

- - Describe the 

economic 

potentials of 

ecotourism site 

in any geo-

political zone of 

Nigeria.. 
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YEAR ONE SECOND SEMESTER 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: ENVIRONMENTAL AUDITING AND 

MANAGEMENT SYSTEMS 

COURSE CODE: ESM  

321 

CONTACT HRS: 2-0-0 

GOAL: This course is designed to provide students with the skills and knowledge required to develop Environmental  

Management System and Auditing 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the introduction to environmental systems and organization  

2.0 Understand Environmental Management Planning, Leadership and Support system 

3.0 Understand Emergency Preparedness and Response System 

4.0 Know the Environmental Management System Audit 

5.0 Understand EMS Auditing Tools and Techniques 

6.0 Know the elements of Environmental Audit  

7.0 Understand the need for resource efficiency 

8.0 Understand the benefits of Auditing 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ENVIRONMENTAL 

AUDITING AND  MANAGEMENT 

SYSTEMS 

COURSE CODE: ESM  

321 

CONTACT HOUR: 2 

GOAL: This course is designed to provide students with the Skills and knowledge required to develop Environmental  

Management System and Auditing 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand the Introduction to Environmental Systems and Organization 

1-3 1.1 Explain 

Environmental 

Management System 

(EMS)  

1.2 Explain the scope of 

Environmental 

Management System   

1.3 Define the 

organization and its 

context  

1.4 Explain what the 

International 

Organization for 

Standardization (ISO) 

is. 

1.5 Explain why the ISO 

is developing the ISO 

14000 standards 

series. 

1.6 Describe the process 

leading up to the 

development of the 

Explain the term 

environmental 

management 

system  

 

Explain the full 

meaning of 

International 

Organization for 

Standardization 

(ISO) families and 

their objectives and 

Functions. 

 

Explain the 

relationship of ISO 

and Sustainable 

Development Goal 

(SDG). 

-projector 

-textbook 

-internet 

-lecture note 

-tutorial 

Identify the different types 

of ISO family  

 

 

Guide the student 

to identify 

different types of 

ISO 

 

Explain the 

scope of 

Environmental 

Management 

System   
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standard. 

1.7 Explain what the 

ISO/TC207 is and its 

purpose.  

1.8 List the primary 

potential benefits of 

an EMS 

1.9 Explain using 

examples, benefits of 

an EMS 

1.10 Explain ISO 

14001 and the ISO 

14000 family  

(Families) 

1.11 Compare and 

contrast the ISO 

14001 and ISO 14004 

GENERAL OBJECTIVES: 2.0 Understand Environmental Management Planning, Leadership and Support system 

4-6 2.1 Explain the role of 

leadership and 

commitment  

2.2 State the 

environmental policies  

2.3 Explain organization 

roles, responsibilities and 

authorities  

2.4 List the actions to be 

taken to address risks and 

opportunities  

2.5 Explain environmental 

aspects  

2.6 Explain environmental 

compliance and 

Explain leadership  

 

State the various 

environmental 

policies 

 

Explain 

environmental 

policies  

 

 

Explain 

environmental 

compliance and 

obligations  

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

Identify possible 

leadership qualities that 

can make an industry 

grow  

 

 

Guide the student 

to identify possible 

leadership 

qualities that can 

make an industry 

grow  

 

Explain 

environmental 

compliance and 

obligations 
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obligations  

2.7 Explain environmental 

objectives and planning  

2.8 Explain the following:  

- Environmental resources  

- competence  

- awareness 

- communication  

- Documented information 

 

 

GENERAL OBJECTIVES: 3.0 Understand Emergency Preparedness and Response System 

7-9 3.1 Explain emergency 

management of industrial 

system  

3.2 Explain Emergency 

Planning Ideals and 

Implementation  

3.3 Compare and contrast 

Communication and 

incident assessment  

3.4 Distinguish between 

operational planning and 

control measures  

3.5 Compare and contrast 

Preparedness phase and 

response measures  

3.6 List International 

emergency management 

society 

3.7 Explain Incident 

Stabilization 

 

 

 

Explain Emergency 

planning Ideals and 

implementation 

 

Explain 

preparedness phase 

and response  

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

Identify steps for 

developing the emergency 

response plan  

Guide the students 

in identifying 

various emergency 

response plans. 

Explain 

Emergency 

planning Ideals 

and 

implementation 
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GENERAL OBJECTIVE 4.0: Know the Environmental Management System Audit 

10-

13 

4.1Explain Management 

system audit 

4.2 List the types of 

environmental audits (e.g 

, site, compliance, social) 

4.3 List key process of 

elements of environmental 

audits. (List the key 

elements of environmental 

audit) 

 4.4 Explain the 

significance of 

environmental audit  

4.5 Explain management 

review  

4.6 List Audit tools and 

Technology used in 

Environmental Audit  

4.7 Describe 

Environmental 

compliance audit  

4.8 Describe Discuss 

Evaluation of Compliance  

4.9 Describe the scope of 

the ISO 14012 standard. 

4.10 List personal 

attributes and skills an 

auditor should possess 

4.11 Describe the key 

elements of the ISO 

14010 

4.12 Give a case study or 

Explain the 

different types and 

forms of 

environmental audit  

 

List the audit tools 

and technology  

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

 Carry out a specific 

environmental audit  

Guide the students 

to carry out an 

environmental 

audit 

Explain the 

different types 

and forms of 

environmental 

audit  
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examples; analyze it using 

the ISO 14010 standard.  

 

GENERAL OBJECTIVE 5.0: Understand EMS Auditing Tools and Techniques 

14-

15 

5.1 List the key elements 

of the ISO 14011 

standard. 

5.2 Analyze key element 

of ISO 14011 

standard. 

5.3 List the seven EMS 

audit techniques and 

tools that can be 

used to make audit 

more efficient and 

effective. 

5.4 Describe the EMS 

audits techniques or 

tool. 

5.5 Explain the benefits 

to the EMS Auditor 

of using the EMS 

audit tool. 

 

Explain the key 

elements of the ISO 

14011 standard. 

 

State the seven 

EMS audit 

techniques and 

tools that can be 

used to make audit 

more efficient and 

effective. 

 

Explain the EMS 

audits techniques or 

tool. 

 

Explain the benefits 

to the EMS Auditor 

of using the EMS 

audit tool. 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - List the seven 

EMS audit 

techniques and 

tools that can be 

used to make 

audit more 

efficient and 

effective. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: ERGONOMICS COURSE CODE: ESM 

322 
CONTACT HRS: 1-0-1 

GOAL: This course is designed to enable the student know the purpose of Ergonomics in the work place 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Know the Meaning and Significance of Ergonomics in Industrial Safety 

2.0 Understand Human Biological Systems Essential to Ergonomics 

3.0 Understand Ergonomics in Physical Effort Tasks 

4.0 Know the Effects of Environment on Performance in Physical Work 

5.0 Understand Ergonomics in Psychomotor Tasks 

6.0 Understand Ergonomics in Visual Inspection Tasks 

7.0 Know Workplace Design in Ergonomics 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ERGONOMICS COURSE CODE: ESM 

322 

CONTACT HOUR: 2 

GOAL: This course is designed to enable the student know the purpose of Ergonomics in the work place 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Week Specific Learning 

Objectives 

Teacher’s Activities Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s Activities Evaluation 

GENERAL OBJECTIVE:  1.0 KNOW THE MEANING AND SIGNIFICANCE OF ERGONOMICS IN INDUSTRIAL SAFETY 

 

1 

1.1 Define ergonomics  

1.2 Explain the 

significance of 

ergonomics  

1.2 State factors relevant 

in ergonomics: nature of 

job, biological capability, 

body dimensions, 

acceptable working hours 

etc. 

Defines Ergonomics  

 

List factors essential 

in ergonomics 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - List factors 

essential in 

ergonomics 

General Objective 2.0: Understand Human Biological Systems Essential to Ergonomics 

2-3 2.1 Name parts of the 

human skeleton and 

associated muscles for 

movement  

2.2 Explain heartbeat, 

breathing process and 

oxygen 

consumption/energy 

production at rest and at 

work.  

2.3 List the main parts of 

the central nervous system 

Describe the 

components of the 

human skeleton and 

associated muscles 

for movement.  

 

Explain process 

essential in 

ergonomics both at 

rest and at work.  

 

Describe the nervous 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

Identify two 

Ergonomic solutions 

to reduce the risk 

factors for 

musculoskeletal 

injuries 

Guide students to 

identify two 

Ergonomic solutions 

to reduce the risk 

factors for 

musculoskeletal 

injuries 

Describe the 

components of 

the human 

skeleton and 

associated 

muscles for 

movement 
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(CNS) and the peripheral 

nervous system (sensory 

and motor nerve) 

2.4 State the pathway of 

nervous impulse in reflex 

action and a voluntary 

action. 

2.5 Explain the risk 

factors for 

musculoskeletal injuries 

2.6 Identify two 

Ergonomic solutions to 

reduce the risk factors for 

musculoskeletal injuries 

 

system, reflex and 

voluntary actions 

 

 

 

Show ergonomics 

checklist for task 

General Objective 3.0: Understand Ergonomics in Physical Effort Tasks 

4-6 3.1 Explain the three main 

types of physical effort 

tasks – full body dynamic 

work, localized muscular 

work, static muscular 

work.  

3.2 Explain parameters for 

measurement of physical 

work – oxygen 

consumption, heart beat 

rate, blood pressure, body 

temperature, sweat rate.  

3.3 Explain the factors 

influencing results in 3.2 

such as sex, age, 

environment, etc. 

3.4 Explain work and rest 

Describes physical 

effort tasks and 

parameters for 

measurement of 

physical work.  

 

Describe and 

demonstrate the 

proper way to lift a 

load. 

 

Explain factors that 

influence parameters 

for measurement of 

physical work.  

 

Assign problems on 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- ergonomics 

checklist for 

task 

- - Explain  

physical effort 

tasks and 

parameters for 

measurement 

of physical 

work 
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cycles, recovery time 

formula and its 

importance in rest pauses 

during physical effort 

tasks. 

3.5 Explain biomechanical 

factors in work and some 

causes of disability of 

biomechanical origin. 

work rest cycles and 

recovery time 

formula to students to 

solve.  

 

Explains 

biomechanical factors 

and causes of 

disability of 

biomechanical origin 

 

Show ergonomics 

checklist for task 

 

GENERAL OBJECTIVE 4.0:  Know the Effects of Environment on Performance in Physical Work 

7-8 4.1 Explain the effect of 

heat on performance at 

work.  

4.2 State factors which 

influence gain or loss heat 

– ambient temperature, 

relative humidity, air 

velocity, radiant heat.  

4.3 Explain anti action of 

heat load – length of time 

a man carryout a specific 

task in a particular thermal 

environment. 

 4.4 Explain heat stress 

index and the basis. 

 4.5 Explain reduction of 

heat stress in a work 

environment. 

Explains how heat 

can affect work 

performance  

 

Describes factors that 

influence gain or loss 

of heat.  

 

Gives the formula for 

heat stress index and 

ask students to 

determine the heat 

stress index of the 

environment.  

 

Explain the control of 

heat stress in the 

work environment 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Describes 

factors that 

influence gain 

or loss of heat.  
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GENERAL OBJECTIVE 5.0:  Understand Ergonomics in Psychomotor Tasks 

9-10 5.1 Define psychomotor 

tasks and list 

distinguishing features 

and examples of 

psychomotor tasks e.g. 

automobile driving. 

5.2 Describe task 

evaluation in psychomotor 

tasks. 

5.3 Explain the effects of 

excessive standing and 

excessive sitting in tasks 

and the remedy. 

Explains 

Psychomotor tasks 

and enumerates 

distinguishing 

features.  

 

Describes task 

evaluation.  

 

Guide students to 

compare and contrast 

the effects of 

excessive standing 

and sitting in tasks 

and their remedies. 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Explains 

Psychomotor 

tasks and 

enumerates 

distinguishing 

features.  

 

GENERAL OBJECTIVE 6.0:  Understand Ergonomics in Visual Inspection Tasks 

11-13 6.1 State the meaning of 

visual inspection tasks and 

the two main categories – 

acceptance inspection and 

process control.  

6.2 State factors 

significant in the design of 

inspection tasks – vision 

and illumination, sensory 

memory, psychological 

and social factors.  

6.3 Explain factors that 

influence detecting and 

discrimination of signal 

characteristics in human 

vision during inspection 

Explains Visual 

Inspection Tasks and 

categories.  

 

State factors 

significant in the 

design of inspection 

tasks.  

 

List out factors that 

influence the 

detection and 

discrimination of 

signal characteristics.  

 

Explain 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- ergonomics 

checklist for 

task 

- - State factors 

significant in 

the design of 

inspection 

tasks.  
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tasks – niuty glare, age 

etc.  

6.4 Explain the 

psychological factors of 

training alertness, 

perceptual organization, 

learning and motivation in 

effectiveness in visual 

inspection tasks.  

6.5 Explain conditions for 

good visual inspection 

task design – lack of 

ambiguity, work done 

small loots, adequate time 

etc. 

psychological factors 

that influences 

effectiveness of 

visual inspection 

tasks.  

 

List condition for 

good visual 

inspection task design 

and show ergonomics 

checklist for task 

General Objective 7.0: Know Workplace Design in Ergonomics 

14-15 7.1 Explain a good 

workplace design in 

relation to operator 

efficiency and safety.  

7.2 Define Anthropometry  

7.3 State the main 

anthropometric 

dimensions necessary for 

the design of workplaces 

in regards to sitting and 

standing postures. 

 7.4 Explain the meaning 

and significance of 

working surface and state 

dimensions of working 

surface for males and 

females. 

Explains a good 

workplace design  

 

Explains 

Anthropometry and 

anthropometric 

dimensions for 

workplace design.  

 

Explains the meaning 

and significance of  - 

work envelope - 

workplace height - 

footrest and foot 

pedals  

 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

-ergonomics 

checklist for 

task 

- - Explain the 

meaning and 

significance of 

working 

surface and 

state 

dimensions of 

working 

surface for 

males and 

females. 
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 7.5 Explain the meaning 

and significance of 

working envelope and 

state dimensions for right 

hand side of the maximum 

working envelope for 

males and females. 

 7.6 Explain the meaning 

and significance of 

workplace height and 

describe the design 

dimensions of a sit-stand, 

standing, and sitting 

workplaces.  

7.7 Explain the 

significance of and state 

good design parameters of 

footrests and foot pedals. 

 7.8 Explain selection of 

fixed or swivel chairs in 

particular jobs and state 

the generally acceptable 

chair dimensions in 

relations to industrial 

population. 

Describe the types of 

chairs in particular 

jobs and acceptable 

chair dimensions. 

 

 

Show ergonomics 

checklist for task 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND  MANAGEMENT TECHNOLOGY 

COURSE: ENVIRONMENTAL TOXICOLOGY COURSE CODE: ESM 

323 
CONTACT HRS: 2-0-2 

GOAL: This course is designed to enable the student know the effect of toxic chemicals on biological organism at  

 Population community, Ecosystem and biosphere level 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the Basic Concepts of Toxicology 

2.0 Know the History and scope of Toxicology 

3.0 Understand Toxicology 

4.0 Know Toxicity Factors 

5.0 Know Hazardous substances 

6.0 Understand Pesticide Toxicology 

 

 

 

 

 

 

 

 

 



 74 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ENVIRONMENTAL 

TOXICOLOGY 

COURSE CODE: ETT 

323 

CONTACT HOUR: 4 

GOAL: This course is designed to enable the student know the effect of toxic chemicals on biological organism at population community, 

Ecosystem and biosphere level 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVES: 1.0 Understand the Basic Concepts Of Toxicology 

 1-2  1.1 Define the following: 

- i) Toxicant 

 ii) Toxic  

iii) Toxicity  

iv) Pollutant 

 v) Dose  

vi) LC50 and LD50  

1.2 Classify toxicants.  

1.3 List some 

environmental toxicants, 

their sources and effects 

on the environment and 

health. 

 1.4 Describe the different 

types of toxicity namely:- 

chronic toxicity; 

development and 

reproductive toxicity; 

mutagenicity.  

1.5 Describe the different 

manifestations of toxicity 

e.g. physiological 

Explain Toxicant, 

Toxic, Toxicity,  

Pollutant, Dose,  

LC50 and LD50,  

 

Explain toxicants.  

As it relates to 

environment:  

chronic toxicity; 

development and 

reproductive 

toxicity; 

mutagenicity.  

 

 

 

 

 

 

 

 

Explain how 

Soil test kits pH 

meter, Turbid 

meter centrifuge 

and magnetic 

stirrer shakers. 

Membrane 

filtration 

apparatus. 

 

EP Kit 

Analyze air, water and 

soil samples and identify 

toxicants in them.  

 

Determine toxicity using 

extraction  

 

Analyze air, water and 

soil samples and identify 

toxicants in them. 

 

Determine toxicity using 

extraction procedure 

Guide students to :  

-analyze air, water 

and soil samples 

and identify 

toxicants in them.  

 

-determine toxicity 

using extraction  

 

-analyze air, water 

and soil samples 

and identify 

toxicants in them. 

 

-determine toxicity 

using extraction 

procedure 

Describe the 

different types 

of toxicity 

namely:- 

chronic toxicity; 

development 

and 

reproductive 

toxicity; 

mutagenicity.  

 

Differentiate 

between chronic 

, development 

and  

reproductive 

toxicity 
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malfunction, 

Carcinogenicity, 

teratogenicity, 

mutagenicity, and death.  

1.6 Describe how toxicity 

is determined using 

standardized laboratory 

test (EP. i.e. Extraction 

Procedure)  

 1.7 List the contaminants 

and their maximum 

concentration used for EP 

toxicity test. 

 1.8 State when a 

substance is designated as 

EP  

toxicity is 

determined using 

standardized 

laboratory test (EP. 

i.e. Extraction 

Procedure)  

 1.7 List the 

contaminants and 

their maximum 

concentration used 

for EP toxicity test. 

 1.8 State when a 

substance is 

designated as EP 

GENERAL OBJECTIVES: 2.0 Know the History and scope of Toxicology 

3 2.1 Explain the different 

stages in the history of 

toxicology namely; 

Antiquity; Middle Ages; 

Age of Enlightenment; 

Modern Toxicology.  

2.2 Describe the different 

branches of toxicology 

namely Environmental 

Toxicology, Forensic 

toxicology, Clinical 

toxicology, economic 

toxicology. 

 

 

 

Explain stages of 

toxicology in: 

Antiquity; Middle 

Ages; Age of 

Enlightenment; 

Modern 

Toxicology. 

 

List the different 

branches of 

toxicology such as: 

Environmental 

Toxicology, 

Forensic 

toxicology, Clinical 

toxicology, 

-projection 

-textbooks 

- lecture notes 

- tutorial 

- - Explain the 

different stages 

in the history of 

toxicology/ 
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economic 

toxicology. 

 

General Objective 3.0: Understand Toxicology 

4-7 3.1 Explain the meaning 

and importance of 

toxicology.  

3.2 Describe the 

toxicology of food 

additives and 

contaminants.  

3.3 Determine the toxicity 

of food additives and 

contaminants in food 

samples. 

  3.4 Describe the method 

of analysis of food 

toxicants.  

3.5 List atmospheric 

pollutants e.g. carbon 

monoxide, asbestos, 

chlorofluorocarbon, 

photochemical smog, 

oxides of nitrogen and 

sulphur.  

3.6 Explain the sources 

and toxicity of the various 

atmospheric pollutants 

listed in 3.5 above.  

3.7 Describe the method 

of analysis of atmospheric 

toxicants.  

3.8 Determine the toxicity 

Explain toxicology.  

As additives and 

contaminants.  

 

Explain how to 

determine the 

toxicity of food 

additives and 

contaminants in 

food samples. 

  

List atmospheric 

pollutants e.g. 

carbon monoxide, 

asbestos, 

chlorofluorocarbon, 

photochemical 

smog, oxides of 

nitrogen and 

sulphur.  

 

 

 

 

 

 

 

 

Explain the 

Centrifuge, hot 

plate shakers, 

magnetic stirrer, 

white tiles 

melting point 

apparatus.      

Air sample 

anaerobic jar 

Incubator, 

thermometer, 

spectrophotomet

er, alcohol 

analyser, 

moisture 

analyser etc. 

 

Conduct Practical analysis 

of food toxicants 

 

Determine the toxicity of 

food additives and 

contaminants in food 

samples.  

 

Determine the toxicity of 

atmospheric toxicants  

 

Determine the toxicity of 

aquatic toxicants. 

 

Determine the toxicity of 

soil pollutant. 

 

 

Guide students to:  

-conduct Practical 

analysis of food 

toxicants 

 

-determine the 

toxicity of food 

additives and 

contaminants in 

food samples.  

 

-determine the 

toxicity of 

atmospheric 

toxicants  

 

-determine the 

toxicity of aquatic 

toxicants. 

 

-determine the 

toxicity of soil 

pollutant. 

 

Explain the 

meaning and 

importance of 

toxicology 

 

List pollutant 

toxicity  

 

What is soil 

toxicity 
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of atmospheric toxicants.  

 3.9 List aquatic 

pollutants.  

3.10 Explain the sources 

of toxicity of the 

pollutants, listed in 3.9 

above.  

3.11 Describe the methods 

of analysis of aquatic 

toxicants.  

3.12 List soil pollutants. 

 3.13 Explain the sources 

of toxicity of soil 

pollutants listed in 3.12 

above.  

3.14 Describe the methods 

of analysis of soil 

toxicants. 

methods of analysis 

of aquatic toxicants  

and soil pollutants. 

  

GENERAL OBJECTIVE 4.0: Know Toxicity Factors 

8-11 4.1 Explain the influence 

of route of administration 

on toxicity. 

 4.2 Identify the animals 

used in toxicity tests.  

 4.3 Describe the effects 

of chemical interactions 

on toxicity. 

 4.4 Describe the 

biological toxicity e.g. 

barriers, 

biotransformation, 

sensitivity of organs, etc. 

 4.5 Explain the effects of 

Explain the 

influence of route 

of administration 

on toxicity 

 and the animals 

used in toxicity 

tests.  

  

Explain the effects 

of chemical 

interactions on 

toxicity and the 

biological toxicity 

e.g. barriers, 

Centrifuge, hot 

plate shakers, 

magnetic stirrer, 

white tiles 

melting point 

apparatus.      

Air sample 

anaerobic jar 

Incubator, 

thermometer.  

Animal sample 

 

 Identify the animals used 

in toxicity tests.    

 

Administer toxins into a 

guinea pig through 

different routes and 

determine the influence of 

route of administration on 

toxicity  

 

 

 

 

 

Guide students to:  

-identify the 

animals used in 

toxicity tests.    

 

-administer toxins 

into a guinea pig 

through different 

routes and 

determine the 

influence of route 

of administration 

on toxicity  

 

Explain the 

influence of 

route of 

administration 

on toxicity. 
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dose and duration of 

exposure on toxicity.  

4.6 Describe the effects of 

the following host factors 

on toxicity: i) Species, 

strain and individual 

differences. ii) Sex, 

Hormonal status and 

pregnancy. iii) Age iv) 

Nutritional Status v) 

Diseases.  

4.7 Describe the physical 

and social factors that    

modify toxicity in 

organisms. 

biotransformation, 

sensitivity of 

organs, etc. 

  

Explain the effects 

of dose and 

duration of 

exposure on 

toxicity. 

 

 

 

 

 

GENERAL OBJECTIVE 5.0:  Know Hazardous substances 

12 5.1 Define hazardous 

substances. 

 5.2 Explain the 

characteristics of 

hazardous substances. 

 5.3 Identify hazardous 

wastes generated by 

Business and industries. 

 5.4 Describe methods of 

hazardous substances 

control from the point of 

generation to the point of 

ultimate disposal. 

 5.5 Carryout a visit to 

industries to know the 

different hazardous waste 

generated by them. 

Explain hazardous 

substances, types 

and their 

characteristics. 

 

Explain hazardous 

wastes generated by 

Business and 

industries and 

methods of 

hazardous 

substances control 

from the point of 

generation to the 

point of ultimate 

disposal. 

  

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

 

Industrial visit 

Identify hazardous wastes 

generated by Business and 

industries.  

  

Carry out a visit to 

industries to know the 

different hazardous waste 

generated by them.  

Guide students to: 

-identify 

hazardous wastes 

generated by 

Business and 

industries.  

  

-carry out a visit to 

industries to know 

the different 

hazardous waste 

generated by them. 

 

 

 

 

 

Explain the 

characteristics 

of hazardous 

substances 

 

List the five 

types of hazards  

 

Define hazard 

symbols of 

warning  
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GENERAL OBJECTIVE 6.0:  Understand Pesticide Toxicology 

13-

15 

6.1 Define a pesticide. 

 6.2 Describe the 

toxicology of organic 

chemicals namely organo-

chlorides, 

organophosphates and 

carbonates. 

  6.3 Describe the 

toxicology of inorganic 

pesticides e.g. Arsenic 

compounds, Lead salts, 

copper salts. 

 6.4 Explain metabolism 

degradation of pesticides 

in the body.  

6.5 Determine the toxicity 

of some selected 

pesticides.  

6.6 Explain the dangers of 

pesticide residues in the 

environment. 

 6.7 Determine pesticide 

residues in the 

environment.  

6.8 List the different types 

of plant and animal 

toxins.  

6.9 Determine the toxicity 

of various plant and 

Explain the 

toxicology of 

organic chemicals 

namely organo-

chlorides, 

organophosphates 

and carbonates. 

  and the toxicology 

of inorganic 

pesticides e.g. 

Arsenic 

compounds, Lead 

salts, copper salts. 

 

 Explain 

metabolism 

degradation of 

pesticides in the 

body.  

 

Explain how to 

determine the 

toxicity of some 

selected pesticides.  

 

Explain the dangers 

of pesticide 

residues in the 

environment and 

Osmometer/ 

Osmotic level 

determination 

meter, pH meter, 

Total dissolved 

solid meter. 

Total dissolved 

oxygen meter 

balances, 

melting point 

apparatus and 

toxicity kit. 

Determine the toxicity of 

some selected pesticides  

 

Determine pesticide 

residues in the 

environment.  

 

Determine the toxicity of 

various plant and animal 

toxins  

 

Guide students to: 

-determine the 

toxicity of some 

selected pesticides  

 

-determine 

pesticide residues 

in the 

environment.  

 

-determine the 

toxicity of various 

plant and animal 

toxins  

 

Describe the 

toxicology of 

organic 

chemicals 

namely organo-

chlorides, 

organophosphat

es and 

carbonates. 
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animal toxins. 

 6.10 Describe radioactive 

materials and their 

toxicity.  

6.11 Describe poly-

halogenated compounds 

and their toxicity. 

how to determine 

the toxicity of 

various plant and 

animal toxins. 
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PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

COURSE: Construction, Machine and Tools Safety  COURSE CODE: ESM 

324 
CONTACT HRS: 2-0-2 

GOAL: This course is designed to acquaint students with the necessary knowledge required on how to handle different tools and machines 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand construction site activities 

2.0 Understand the Principles of Guarding 

3.0 Know safety in metal working machinery. 

4.0 Know Safety in Woodworking Machinery 

5.0 Know safety in the Use of Hand and Portable Power Tools. 
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PROGRAMME:  National Diploma in Environmental Science and Management Technology 

COURSE:  Construction Safety, Machinery 

and Tools Safety 

COURSE CODE: ESM 

324 

CONTACT HOUR: 2 

GOAL:  This course is designed to equip the students with the necessary knowledge on concepts of construction safety and handling of different 

tools and machines at construction sites. 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0 Understand construction site activities 

 1.1 Mention types of 

construction sites 

1.2 Describe the basic 

safe applications of 

tools in construction 

sites (ropes, hoist, 

chains, bolts, 

drilling, wielding, 

crane, conveyor, 

wire) and their 

deterioration. 

1.3 Describe safety 

practices outlining 

general safe 

practices in 

construction 

operations. 

1.4 State the 

significance and 

activities involved 

in lateral bracing 

and scaffolding. 

1.5 Explain the 

List types of 

construction sites 

and tools used in 

construction. 

 

Explain best safety 

practices and in 

construction 

operations. 

 

Explain bracing and 

scaffolding. 

 

List the guidelines 

for excavation.  

PPE, tool 

components, 

workshops and 

field. 

  Describe safety 

practices 

outlining 

general safe 

practices in 

construction 

operations. 
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fundamental safety 

procedure for 

demolition 

operations 

1.6 List the guidelines 

involved in 

excavation  

GENERAL OBJECTIVE: 2.0 Understand the Principles of Guarding. 

 2.1 Explain the meaning 

of the term “guarding” the 

major     areas of safety as 

considered with machines.  

2.2 Explain guarding 

during maintenance of 

machines and written 

policy for ZMS (Zero 

Mechanical State)  

2.3 Explain guarding of 

hazards. 

 2.4 Explain point-of-

operation protective 

devices.  

2.5 Explain the guarding 

of Power transmissions in 

machinery. 

Explain the term 

guarding” the major     

areas of safety as 

considered with 

machines. 

 

Explain guarding of 

hazards, point-of-

operation, 

protective devices 

and the guarding of 

Power 

transmissions in 

machinery. 

• Machines 

 • Charts 

- - Explain the 

guarding of 

Power 

transmissions in 

machinery. 

GENERAL OBJECTIVES 3.0:  Know safety in metal working machinery. 

 3.1 List various types of 

metalworking machinery. 

 3.2 State the general 

safety rules in operating     

metalworking machinery. 

3.3 Explain the functional 

components, the 

List different types 

of metalworking 

machines and 

associated hazards.  

 

Demonstrate with 

relevant machines  

Charts,  

Machines,  

Demonstrate with relevant 

machines  

associated hazards 

 

Guide students to 

demonstrate with 

relevant machines  

associated hazards 

 

List different 

types of 

metalworking 

machines and 

associated 

hazards 
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associated hazards and the 

safety precautions to be 

observed in the following 

metalworking machinery: 

(a) Turning machines, (b) 

Boring machines  

(c) Milling machines (d) 

Planning machines       

(e)   Grinding machines 

associated hazards 

 

Visit 

workshop/industry 

General Objective 4.0: Know Safety in Woodworking Machinery 

 4.1 Explain the general 

Safety Principles in 

woodworking machinery 

as it concerns: 

 (a) Electrical 

components; (b) Guards; 

(c) Work areas; (d) 

Material handling; (e) 

Inspection; (f) Health of 

Personnel;  (g) Personal 

protective equipment and  

(h) Standards and Codes. 

 4.2 Explain the Safety 

Precaution in the 

application of the 

following types of Saws: 

(i) Circular, (ii) Over- 

head swing and straight-

line pull cut-off saws, (iii) 

Under-slung cut-off saws, 

(iv) Radial Saws, (v) 

Power-feed ripsaws, (vi) 

Band saws & (vii) 

List with examples 

of woodworking 

machines and their 

respective 

components.  

 

Show relevant 

personal protective 

equipment. 

 

List safety and 

health hazards 

associated work 

activities.  

 

Demonstrate safety 

precaution and safe    

handling of special 

wood working tools 

and equipment. 

 

Visit workshops or 

industry. 

Woodworking 

machines 

Personal 

protective 

equipment, tools 

and components. 

Charts 

Workshops 

Demonstrate safety 

precaution and safe    

handling of special 

woodworking tools and 

equipment 

Guide students to 

demonstrate safety 

precaution and 

safe    handling of 

special 

woodworking 

tools and 

equipment 

List 

woodworking 

machines and 

their respective 

components 
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Routers.  

4.3 Explain Safety 

Precautions in the 

applications of the various 

woodworking equipment 

e.g.: (i) Jointer/Planers, 

(ii) Shapers, (iii) Power-

feed (thickness) Planers, 

(iv) Sanders, (v) Lathes & 

(vi) Routers. 

 

GENERAL OBJECTIVE 5.0: Know safety In Use of Hand and Portable Power Tools 

 5.1 Explain safe practices, 

centralized tool control 

and correct ways of 

carrying tools as they 

concern the prevention of 

accidents in the 

application of hand and 

portable power tools.  

5.2 Explain techniques of 

inspection and control of 

hand and portable power 

tools and its significance. 

5.3 State the hazards 

associated with and the 

safety precautions needed 

in the application of the  

hand tools: 

 5.4 State the hazards 

associated with and the 

safety precautions needed 

in the application of the 

List all the relevant 

tools and 

equipment and 

associated hazards.  

 

Explain safe 

handling and use of 

appropriate hand 

and portable power 

tools storage and 

maintenance.  

 

Display charts 

showing tools and 

personal protective 

equipment  

 

Visit workshops 

and industries 

Relevant 

tools/equipment 

Charts 

Workshop 

Demonstrate safe handling 

and use of appropriate 

hand and portable power 

tools storage and 

maintenance 

Guide students to 

demonstrate safe 

handling and use 

of appropriate 

hand and portable 

power tools 

storage and 

maintenance 

Explain 

techniques of 

inspection and 

control of hand 

and portable 

power tools and 

its significance 
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following portable power 

Tools:      (a)    Electric 

tools   (b) Air-powered 

tools etc.  

 

5.5 State type of eye 

protection equipment and 

other 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND  MANAGEMENT TECHNOLOGY 

 

COURSE: INSTRUMENTATION AND 

LABORATORY ANALYSIS 

COURSE CODE: ESM 

325 
CONTACT HRS: 1-0-2 

GOAL: This course is designed to equip students with the scientific knowledge to carry out laboratory analysis with scientific  

Equipment 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the principles and instrumentation of spectrophotometer and colorimetry.  

2.0 Know the operation and care of flame photometer and spectrometers.  

3.0 Know the operation and care of Atomic absorption spectrophotometers (AAS).  

4.0 Know the operation and care of the X-ray spectroscope.  

5.0 Know the operation and care of electrolytic conductivity bridge; coulometer titration; PH meter; auto titration; polarograph. 

6.0 Know the operation and care of radioactive detectors and counters.  

7.0 Understand the operation and care of gas chromatographic equipment, fluorimeter, polarimeter and refractometer.  

8.0 Know the concept of hydrogen ion concentration. 

9.0 Know the various types of electrodes used in measuring ions like fluoride, nitrate, etc.  

10.0 Know the principles of autoradiography.  

11.0 Know the use and maintenance of colony counter. 

12.0 Know the use and maintenance of autoclave, centrifuge and incubator. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT TECHNOLOGY 

COURSE:  INSTRUMENTATION AND 

LABORATORY ANALYSIS 

COURSE CODE: : 

ESM 325 

CONTACT HOUR: 3 

GOAL: This course is designed to equip the students with the scientific knowledge to carry out laboratory analysis with scientific equipment 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0:Understand the Principles and Instrumentation of colorimetry and spectrophotometry 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 State the wave length 

within the electromagnetic 

spectrum.  

1.2 Distinguish between 

wavelength of light within 

the visible region and 

invisible region.  

1.3 Explain the 

similarities in the working 

principle of the 

colorimeter and 

spectrophotometer.  

1.4 Identify the various 

parts of a colorimeter.  

1.5 Explain the functions 

of the parts in 1.4 above.  

1.6 State basic similarities 

and differences between a 

colorimeter and 

spectrophotometer.  

1.7 Explain the limitations 

of colorimeter in 

microbiological studies.  

1.8 Explain the term 

Explain the 

differences between 

wavelength of light 

within the visible 

region and invisible 

region and  the 

similarities in the 

working principle 

of the colorimeter 

and 

spectrophotometer.  

 

Exemplify the 

various parts of a 

colorimeter 

and the functions of 

the parts in 1.4 

above.  

 

Explain the 

similarities and 

differences between 

a colorimeter and 

spectrophotometer.  

Relevant 

transparencies;  

Overhead 

projector 

 

Colorimeter;  

Spectrophotomet

er;  

Filters. 

 

Spectrophotomet

er samples 

solvents  

Screw driver;  

Fine brush;  

Bellow brush;  

Lens tissue. 

 

Carry out measurement 

using colorimeters.  

 

Carry out routine 

maintenance on the 

colorimeter e.g. care of 

filters and cuvettes. 

 

 

Determine concentration 

of samples applying Beer 

- Lambert‟s Law and 

using spectrophotometer.  

 

Carry out minor 

maintenance work on the 

spectrophotometer e.g. 

dusting, replacement of 

lamps etc. 

Guide students to: 

-carry out 

measurement 

using colorimeters.  

 

-carry out routine 

maintenance on 

the colorimeter 

e.g. care of filters 

and cuvettes. 

 

-determine 

concentration of 

samples applying 

Beer - Lambert‟s 

Law and using 

spectrophotometer.  

 

-Ccarry out minor 

maintenance work 

on the 

spectrophotometer 

e.g. dusting, 

replacement of 

What are the 

similarities in 

the working 

principle of the 

colorimeter and 

spectrophotome

ter 
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spectrophotometry.  

1.9 List the various 

sources of light for 

spectrophotometric 

determination.  

1.10 Describe diffraction 

grating  

1.11 Explain the functions 

of diffraction grating in 

spectrophotometry.  

1.12 Explain the term 

interference filter.  

1.13 State the function of 

optical filter in 

spectrophotometry.  

1.14 State the basic laws 

of spectrophotometry viz: 

Bonger Lambert‟s law, 

Beer‟s law.  

1.15 Explain the working 

principles of the 

spectrophotometer.  

1.16 List the functions of 

the parts in the optical 

system of a 

spectrophotometer.  

1.17 List the different 

types of detections used in 

spectrophotometry.  

1.18 List the functions of 

parts in the optical system 

of a spectrophotometer.  

1.19 List the different 

 

Explain the 

functions of 

diffraction grating 

in 

spectrophotometry.  

the term 

interference filter.  

 

Explain the 

function of optical 

filter in 

spectrophotometry.  

State the basic laws 

of 

spectrophotometry 

viz: Bonger 

Lambert‟s law, 

Beer‟s law.  

 

 Explain the 

working principles 

of the 

spectrophotometer.  

 

 List the functions 

of the parts in the 

optical system of a 

spectrophotometer.  

 

 List the different 

types of detections 

used in 

lamps etc. 

 



 90 

types of detection used in 

spectrophotometry. 

spectrophotometry.  

 

 

GENERAL OBJECTIVE 2.0: Know the operation and care of flame photometers and spectrophotometers 

2  2.1 Explain the principle 

of operation of the flame 

photometer.  

2.2 Identify the various 

parts of a photometer.  

2.3 State the functions of 

the various parts of 

atomizer, e.g. carbon rod.  

2.4 State the similarities 

and differences between 

the spectrophotometer and 

flame photometer.  

2.5 List the errors inherent 

in practical flame 

photometry and how they 

can be corrected 

particularly as applied to 

biology.  

2.6 Explain how to correct 

the errors in 2.5 above. 

2.7 Identify parts of the 

Spectrometers.  

2.8 Explain the functions 

of the parts in 2.7 above. 

Explain the various 

parts of a 

photometer.  

and the functions of 

the various parts of 

atomizer, e.g. 

carbon rod.  

State the 

similarities and 

differences between 

the 

spectrophotometer 

and flame 

photometer.  

 

List the errors 

inherent in practical 

flame photometry 

and how they can 

be corrected 

particularly as 

applied to biology.  

 

Relevant 

transparencies;  

Overhead 

projector 

 

flame 

photometer  

Atomizer 

cleaning device.  

Lamp nose plier;  

Star screwdriver  

Calibrator. 

 

Service manual;  

Atomizer 

cleaning device; 

Lens tissue 

 

 

Determine sodium, 

potassium and calcium 

using flame photometer 

omission spectrum.  

 

Clean atomizer using 

cleaning probe. 

 

 

Record spectra of known 

compound using Raman 

Spectrophotometer.  

 

Carry out routine 

maintenance on 

Spectrophotometer. 

 

Carry out typical 

maintenance routines for 

the flame photometer e.g. 

clearing deposits from the 

atomizer. 

Guide students to:  

-determine 

sodium, potassium 

and calcium using 

flame photometer 

omission 

spectrum.  

 

-clean atomizer 

using cleaning 

probe. 

 

-record spectra of 

known compound 

using Raman 

Spectrophotometer 

 

-carry out routine 

maintenance on 

Spectrophotometer 

 

-carry out typical 

maintenance 

routines for the 

flame photometer 

e.g. clearing 

deposits from the 

atomizer. 

 

State the 

similarities and 

differences 

between the 

spectrophotome

ter and flame 

photometer.  
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General Objective 3.0:Know the operation and care of Atomic Absorption Spectrophotometers (AAS) 

3  3.1 Draw a schematic 

labeled diagram of 

the AAS.  

3.2 Identify the parts of an 

AAS e.g. extension 

sources.  

3.3 Describe the working 

principle of each of 

the component parts 

of the AAS 

(especially the hollow 

cathode lamp).  

3.4 Describe the steps for 

operating the AAS.  

 

 

 

 

Use diagrams and 

sketches AAS. 

Describe the 

working 

principle of 

each of the 

component 

parts of the 

AAS 

(especially the 

hollow cathode 

lamp).  

 

Explain the steps 

for operating the 

AAS 

 

Relevant 

transparencies;  

Overhead 

projector 

 

AAS 

 

 

Measure the absorbance 

of a sample of known 

concentration using the 

AAS.  

 

Carry out routine 

maintenance on an AAS 

 

Guide students to 

measure the 

absorbance of a 

sample of known 

concentration 

using the AAS.  

 

Guide students to 

carry out routine 

maintenance on an 

AAS 

 

State the 

working 

principle of 

each of the 

component 

parts of the 

AAS 

GENERAL OBJECTIVE 4.0: :Know the operation and care of the X-ray spectroscope 

4  4.1 Identify the parts of 

the X-ray spectroscope.  

4.2 Describe the parts 

listed in 4.1 above.  

4.3 Draw a block diagram 

of an X-ray spectroscope. 

 4.4 Describe the 

operation and working 

principles of the units 

such as collimation, 

filters, analyzing crystals 

and detectors.  

Use diagrams and 

sketches to explain 

parts of the X-ray 

spectroscope.  

 

the parts listed in 

 4.1 above.  

4.3 Draw a block 

diagram of an X-

ray spectroscope. 

 4.4 Describe the 

operation and 

X-ray 

fluorescence 

spectrometer; 

Filters  

Lens tissue 

Measure the absorption of 

a given sample using the 

X-ray instrument and also 

by varying the filters.  

 

Measure the absorption of 

a given sample using the 

X-ray instrument and also 

by varying the filters.  

.  

 

Carry out routine care of 

Guide students to: 

-measure the 

absorption of a 

given sample using 

the X-ray 

instrument and 

also by varying the 

filters.  

 

-measure the 

absorption of a 

given sample using 

State the 

operation and 

working 

principles of the 

units such as 

collimation, 

filters, 

analyzing 

crystals and 

detectors.  
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4.5 Draw non-dispersive 

X-ray absorption meter. 

4.6 List the parts of an X-

ray fluorescence 

spectrometer.  

4.7 Describe parts of an 

X-ray fluorescence 

spectrometer 

working principles 

of the units such as 

collimation,  

the instrument e.g. 

cleaning of filters, 

verification of optical 

instruments.  

the X-ray 

instrument and 

also by varying the 

filters.  

 

-carry out routine 

care of the 

instrument e.g. 

cleaning of filters, 

verification of 

optical 

instruments. 

GENERAL OBJECTIVE 5.0:  Know the operation and care of analytical instruments 

5  5.1 List the component 

parts of: (i) Electrolytic 

conductivity bridge (ii) 

Coulometric titration (iii) 

Auto titration (iv) P
H
 

meter (v) Polarography.  

5.2 Identify and describe 

the various parts of the 

instruments in 5.1 above. 

5.3 Explain the principle 

of operation of the 

instruments in 5.1 above. 

Use diagrams and 

sketches to explain 

the component 

parts of: (i) 

Electrolytic 

conductivity bridge 

(ii) Coulometric 

titration (iii) Auto 

titration (iv) P
H
 

meter (v) 

Polarography.  

 

Explain the various 

parts of the 

instruments in  

And Explain the 

principle of 

operation of the 

instruments in 5.1 

above 

Conductivity 

Bridge;  

Coulometric 

Titriatry;  

Auto titrator; pH 

meter;  

Polarograph  

 

Carry out various 

measurements using the 

instruments in 5.1  

 

Carry out routine care of 

the instruments in 5.1 

Guide students to: 

-carry out various 

measurements 

using the 

instruments in 5.1  

 

-carry out routine 

care of the 

instruments in 5.1 

 

List the 

component 

parts of: (i) 

Electrolytic 

conductivity 

bridge (ii) 

Coulometric 

titration (iii) 

Auto titration 

(iv) PH 
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GENERAL OBJECTIVE 6.0: Know the operation and care of radioactive detectors and counters 

6  6.1 List the various 

radioactive detectors and 

counters with 

photographic envision, 

ionization chambers and 

proportional counters, 

scintillation counters, 

semi-conductor detectors, 

Geiger-Muller counter.  

 

6.2 Explain the operation 

of each detector and 

counter in 6.1 above. 

Use diagrams and 

sketches to explain 

the various 

radioactive 

detectors and 

counters with 

photographic 

envision, ionization 

chambers and 

proportional 

counters, 

scintillation 

counters, semi-

conductor 

detectors, Geiger-

Muller counter  

Radioactive 

sources;  

Geiger Muller 

counter;  

ionization 

counter;  

Proportional 

counter;  

Semiconductor 

detector 

Obtain accurately the 

counts per second of a 

radioactive source 

(emitter) using a gas 

counter.  

 

Measure counter per sec 

of a beta emitter using 

scintillating counter. 

 

Measure counts per sec 

for an emitter using 

proportional counters.  

 

Carry out routine care of 

detectors and counters in 

6.1 above.  

Guide students to: 

-obtain accurately 

the counts per 

second of a 

radioactive source 

(emitter) using a 

gas counter.  

 

-measure counter 

per sec of a beta 

emitter using 

scintillating 

counter. 

 

-measure counts 

per sec for an 

emitter using 

proportional 

counters.  

 

-carry out routine 

care of detectors 

and counters in 6.1 

above. 

List the various 

radioactive 

detectors and 

counters with 

photographic 

envision, 

ionization 

chambers and 

proportional 

counters, 

scintillation 

counters, semi-

conductor 

detectors, 

Geiger-Muller 

counter.  

General Objective 7.0: Understand the operation and care of gas chromatographic equipment fluorimeter, polarimeter and refractometer 

7  7.1 Explain gas 

chromatography  

7.2 Identify the parts of:  

(i) Gas chromatograph  

(ii) Fluorimeter 

 (iii) Polarimeter  

Use diagrams and 

sketches to explain 

parts of Gas 

chromatograph  

Fluorimeter 

 Polarimeter  

Gas 

chromatograph 

Fluorimeter  

Polarimeter  

Refractometer 

Carry out measurements 

using instruments in 7.2 

above.  

 

Carry out routine care and 

maintenance of 

Guide students to : 

-carry out 

measurements 

using instruments 

in 7.2 above.  

 

Identify the 

parts of:  

(i) Gas 

chromatograph  

(ii) Fluorimeter 

 (iii) 
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(iv) Refractometer  

7.3 Explain the working 

principles of each 

instrument in 7.2 above 

Refractometer  

 

instruments in 7.2  -carry out routine 

care and 

maintenance of 

instruments in 7.2 

Polarimeter  

(iv) 

Refractometer 

General Objective 8.0 Know the concept of hydrogen in concentration 

8  8.1 Explain the term pH  

8.2 Explain why the pH 

scale ranges from 0 to 14.  

8.3 State Bronsted-Lowry 

theory of acid and base.  

8.4 Calculate the pH of an 

acid and a base applying 

the theory in 8.3 above.  

8.5 Explain the functions 

of buffer with example.  

8.6 Enumerate the main 

problems involved in pH 

measurement.  

8.7 Explain how the 

problems in 8.6 above are 

overcome.  

8.8 Describe the 

potentiometric method of 

determination of P
H
. 

Explain the term 

pH,pH scale ranges 

from 0 to 14.  

 

Explain Bronsted-

Lowry theory of 

acid and base and  

calculate the pH of 

an acid and a base 

applying the theory.  

 

Explain the 

functions of buffer 

with example.  

P
H
. 

pH meter;  

Buffer tablets. 

Determine the pH of 

solutions by using a pH 

meter.  

 

 

Carry out routine 

maintenance of pH- meter 

e.g. cleaning and 

reactivation of the 

electrodes.  

 

Guide students to 

measure pH of 

different solutions.  

 

 

Guide students to  

carry out routine 

maintenance of 

pH- meter e.g. 

cleaning and 

reactivation of the 

electrodes 

State the 

usefulness of 

pH 

 

 

Enumerate the 

main problems 

involved in pH 

measurement 

GENERAL OBJECTIVE 9.0: Know the various types of electrodes used in measuring ions like fluoride, nitrate, etc. 

9  9.1 Identify ion - selective 

electrodes  

9.2 State the uses of ion - 

selective electrodes  

9.3 Explain the basic 

principles of operations of 

an ion-selective electrode.  

9.4 Explain the 

Explain the basic 

principles of 

operations of an 

ion-selective 

electrode, the 

relationship 

between activity 

and concentration 

Fluoride 

electrode;  

Ion-selective 

electrode;  

Oxygen 

electrode  

Glass electrode;  

Combination 

Measure accurately 

oxygen concentration 

using the gas measuring 

electrodes.  

 

Carry out maintenance of 

electrode including 

recharging. 

Guide students to: 

-measure 

accurately oxygen 

concentration 

using the gas 

measuring 

electrodes.  

 

Explain the 

basic principles 

of operations of 

an ion-selective 

electrode 
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relationship between 

activity and concentration 

of an ion.  

9.5 List the various types 

of gas measuring 

electrodes.  

9.6 Identify an oxygen 

electrode.  

9.7 Identify the various 

uses of an oxygen 

electrode.  

9.8 List electrodes for pH 

measurement e.g. glass, 

combination  

9.9 Describe the routine 

maintenance of electrodes 

e.g. in store in distilled 

water, use correct 

concentration of 

reactivator. 

of an ion and the 

various types of gas 

measuring 

electrodes:  

oxygen electrode, 

 electrodes for pH 

measurement e.g. 

glass, combination. 

 

Explain the 

maintenance of 

electrodes. 

electrode -carry out 

maintenance of 

electrode including 

recharging. 

General Objective 10.0 Know the principle of autoradiography 

10  10.1 Explain 

autoradiography  

10.2 Identify the 

components used in 

autoradiography  

10.3 Describe the 

applications of 

autoradiography  

10.4 Demonstrate the 

techniques of 

autoradiography. 

Use diagrams and 

sketches to explain 

autoradiography,  

components used in 

autoradiography,  

the applications of 

autoradiography  

and the techniques 

of  autoadiograpy. 

Autoradiography 

Equipment 

Demonstrate the 

techniques of 

autoradiography 

Guide students to 

demonstrate the 

techniques of 

autoradiography 

List the various 

techniques of 

autoradiography 

General Objective 11.0: Know the use and maintenance of colony counters 
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11 11.1 Identify types of 

bacterial colony counters.  

11.2 Identify the parts of 

the counter in 13.1 above.  

11.3 Explain the function 

of each part in 13.2 above.  

11.4 Describe the 

principle of operation of 

the colony counter. 

Use diagrams and 

sketches to explain 

the functions of 

different types of 

colony counters. 

 

. Colony counter Count bacteria colonies 

using colony counter.  

 

Carry out routine 

maintenance and repair of 

colony counters 

Guide students to : 

-count bacteria 

colonies using 

colony counter.  

 

-carry out routine 

maintenance and 

repair of colony 

counters. 

 

Describe the 

principle of 

operation of the 

colony counter 

General Objective 12.0: Know the use and maintenance of autoclave, centrifuge and incubator 

12 12.1 State the functions 

of:  

(a) Autoclave  

(b) Centrifuge 

 (c) Incubator.  

12.2 Identify the parts of 

the instruments in 12.1 

above.  

12.3 Explain the functions 

of the parts in 12.2 above.  

 

Use diagrams and 

sketches to explain 

the functions of:  

(a) Autoclave  

(b) Centrifuge 

 (c) Incubator.   

 

Autoclaves;  

Centrifuge;  

Incubator 

Sterilize centrifuge.  

 

Use centrifuge for 

separation. 

 

Ggrow organism using 

incubator 

 

Carry out routine 

maintenance of the 

instruments in 12.1 

Guide students to: 

-sterilize 

centrifuge 

-use centrifuge for 

separation. 

 

-grow organism 

using incubator. 

 

--carry out routine 

maintenance of the 

instruments in 12.1 

 

 

State the 

functions of:  

(a) Autoclave  

(b) Centrifuge 

 (c) Incubator.  
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

COURSE: WASTE UTILIZATION COURSE CODE: ESM 

326 
CONTACT HRS: 2-0-2 

GOAL: This course aims to equip the students with the knowledge and skills for treatment and conversion of waste materials into useful 

products 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the composition and characteristics of wastes 

2.0 Know the basic principles of wastes hierarchy 

3.0 Know the implications of poor waste handling to man‟s health and his environment 

4.0 Know waste collection and disposal methods 

5.0 Understand the concept of waste - to – wealth to create job openings 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND  MANAGEMENT TECHNOLOGY 

COURSE:  WASTE UTILIZATION COURSE CODE: ESM 

326 

CONTACT HOUR:4 

GOAL: This course is designed to acquaints students with knowledge and skills for treatment and conversion of waste materials into useful 

products 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand the composition and characteristics of wastes 

1=2 1.1 Define waste 

 

1.2    Classify wastes 

according to their sources: 

a) Domestic  

b) Municipal  

c) Industrial 

d) Agricultural 

e) Commercial and;  

f) Health care 

 

1.3 Classify wastes 

according to their 

characteristics: 

(a) Combustible  

(b) Non-combustible  

(c) Hazardous  

(d) Non-hazardous. 

 

Explain the 

different kinds of 

waste found in the 

environment. 

 

Explain 

classification of 

waste according 

their sources as 

listed in 1.2  

 

Explain 

characteristics of 

wastes listed in 1.3. 

 

Explain factors 

influencing waste 

generation 

 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Samples 

Identify different types of 

waste generated in the 

environment. 

 

Guide the students 

to identify the 

different types of 

waste generated in 

the environment 

 

Guide students to 

display samples of 

wastes 

 

Guide students to 

conduct laboratory 

analysis of 

samples 

Explain the 

different kinds of 

waste found in 

the environment 
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1.4 Classify wastes 

according to their 

physical appearance: 

(a) Paper  

(b) Organics 

(c) Glass  

(d) Metals 

(e) Construction 

debris 

1.5 Classify wastes 

according to nature: 

a)  Solid 

b) Liquid 

c) Gaseous 

 

1.6 Enumerate factors 

influencing Waste 

generation: 

a) Population density 

b) Economic standing 

c) Social standing 

Use the physical 

appearances to 

classify waste  as 

given in 1.4 

 

 

Use state of matter 

to classify waste as 

given in 1.5. 

Explain factors 

influencing Waste 

generation e.g. 

a) Population 

density 

b) Economic 

standing 

c) Social standing  

General Objective 2.0: Know the basic principles of wastes hierarchy 

3-5 2.1 Define Waste hierarchy 

 

2.2 Explain the concept of  

      Waste hierarchy 

a) Waste 

prevention 

(Rejection) 

b) Waste 

minimization 

c) Waste recycling 

d) Waste recovery 

Give the meaning 

of Waste hierarchy, 

purpose of waste 

hierarchy. 

 

Explain waste 

minimization: 

a) Waste stream 

analysis 

b) waste reduction/ 

minimization 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Samples 

Carry out field trips to 

waste management 

authorities. 

 

Observe waste collection 

and disposal practices. 

 

Identify the waste 

hierarchy i.e. 

a) Waste prevention 

(Rejection) 

Guide students to : 

-carry out field 

trips to waste 

management 

authorities. 

 

-observe waste 

collection and 

disposal practices. 

 

-identify the waste 

Explain the 

purpose of waste 

hierarchy 
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e) Waste treatment 

f) Waste disposal 

2.3 State the purposes of 

Waste Hierarchy. 

 

2.4 Enumerate Waste 

minimization guide i.e.:  

a) Waste stream analysis 

b) Waste reduction/ 

minimization assessment. 

 

2.5Explain Waste stream 

analysis. 

 

 

2.6 Enumerate methods of 

waste disposal 

 

assessment 

 

Explain Waste 

stream analysis. 

 

Explain waste 

disposal methods 

 

b) Waste minimization 

c) Waste recycling 

d) Waste recovery 

e) Waste treatment 

f) Waste disposal. 

 

Identify techniques of 

waste minimization. 

 

Identify waste disposal 

methods. 

 

Undertake waste stream 

analysis. 

hierarchy i.e. 

a) Waste 

prevention 

(Rejection) 

b) Waste 

minimization 

c) Waste 

recycling 

d) Waste 

recovery 

e) Waste 

treatment 

f) Waste 

disposal. 

 

-identify techniques 

of waste 

minimization. 

 

-identify waste 

disposal methods. 

 

-Undertake waste 

stream analysis. 

General Objective 3.0: Know the implications of poor waste handling to man’s health and his environment 

6 3.1 Name common 

pollutants in waste 

handling such as: 

a) dioxins  

b) furans  

c) Nitrogen 

Oxide 

d) Sulphur Oxide 

Explain common 

pollutants in waste 

handling. 

 

Explain the health 

implications of 

poor handling of 

waste, e.g.;  

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Samples 

Identify health problems 

associated with waste 

handling such as: 

a) Reproductive effects 

b) Congenital 

malformations 

c) Cancer 

d) Cardiovascular 

Guide students to:  

-identify health 

problems associated 

with waste handling 

such as: 

a) Reproducti

ve effects 

b) Congenital 

Explain the 

causative 

organisms of 

the health 

problems 

above, resulting 

from poor waste 

handling. 
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e) Lead 

f) Cadmium 

g) Mercury 

h) Chromium, 

i) Arsenic  

j) Beryllium 

3.2 Explain health 

problems 

associated with 

poor waste 

handling such as; 

a) Reproductive 

effects 

b) Congenital 

malformations 

c) Cancer 

d) Cardiovascular 

disorders 

e) respiratory infe

ction 

f) Hepatitis B 

g) Lassa fever. 

a) Reproductive 

effects 

b) Congenital 

malformations 

c) Cancer 

d) Cardiovascular 

disorders 

e) respiratory infect

ion 

f) Hepatitis B 

g) Lassa fever 

 

Explain the 

causative organisms 

of the health 

problems above, 

resulting from poor 

waste handling. 

disorders 

e) respiratory infection 

f) Hepatitis B 

g) Lassa fever. 

 

Identify the causative 

organisms of the health 

problems above, resulting 

from poor waste handling. 

 

Identify pollutants in 

waste handling 

 

Identify the nature of 

pollutants inherent in waste 

handling. 

malformations 

c) Cancer 

d) Cardiovascular 

disorders 

e) respiratory infe

ction 

f) Hepatitis B 

g) Lassa fever. 

 

-identify the 

causative organisms 

of the health 

problems above, 

resulting from poor 

waste handling. 

 

-identify pollutants 

in waste handling 

 

-identify the nature 

of pollutants 

inherent in waste 

handling. 

 

 

GENERAL OBJECTIVE 4.0: Know waste collection and disposal methods 

 4.1 Explain solid waste 

collection and disposal 

processes such as: 

a)  Generation 

b) Segregation 

c) Primary collection 

d) Secondary 

Explain the 

processes of solid 

waste collection 

and disposal listed 

in 4.1. 

 

Explain the 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Identify solid waste 

collection methods. 

 

Identify solid waste 

disposal methods. 

 

Identify liquid waste 

Guide students to: 

-identify solid waste 

collection methods. 

 

-identify solid waste 

disposal methods. 

 

Explain good 

practice of 

disposal of 

excreta vis-a-vis 

sewage 

management 



 102 

collection 

e) Treatment/Recovery 

f) Disposal 

 

4.2 Explain solid waste 

disposal methods: 

a) Open burning 

b) Incineration 

c) Composting 

d) Barging into sea 

e) Land Filling . 

 

4.3 Name the  liquid 

wastes e.g. 

a) Sewage 

b) Sullage 

c) Urine 

 

4.4 Describe methods/ 

facilities of excreta 

disposal: 

 

a) Conservancy 

b) Pit latrine 

c) Sanplat latrine 

d) VIP latrine 

e) Pour flush latrine  

 

4.5 Enumerate 

composition of excreta 

such as; 

a) Nitrogen 

b) Phosphorus

various methods of 

disposal of solid 

waste listed in 4.2. 

 

 

Explain the  liquid 

wastes e.g. 

d) Sewage 

e) Sullage 

f) Urine 

 

Explain various 

means and/or 

facilities of disposal 

of excreta. 

 

Explain good 

practice of 

disposal of excreta 

vis-a-vis sewage 

management. 

 

Explain 

composition of 

excreta such as; 

a) Nitrogen 

b) Phospho

rus 

c) Potassiu

m  

d) Organic 

carbon 

e) Pathogen

Samples collection methods. 

 

Identify liquid waste 

disposal methods. 

 

Identify various means and 

facilities of solid treatment 

and disposal. 

 

Identify various means and 

facilities of liquid waste 

treatment and disposal. 

 

Identify various means and 

facilities used in sewage 

management. 

-identify liquid 

waste collection 

methods. 

-identify liquid 

waste disposal 

methods. 

 

-identify various 

means and facilities 

of solid treatment 

and disposal. 

 

-identify various 

means and facilities 

of liquid waste 

treatment and 

disposal. 

 

-identify various 

means and 

facilities used in 

sewage 

management. 
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c) Potassium  

  

d) Organic carbon   

e) Pathogens 

 

4.6 Explain sewage 

disposal methods: 

a) Physical 

b) Chemical 

c) Biological 

s 

Explain sewage 

disposal methods 

such as: 

a) Physical method 

b) chemical 

method 

c) Biological 

method 

GENERAL OBJECTIVE 5.0:  Understand the concept of waste - to – wealth to create job opening 

10-

12 

5.1 Define the term 

waste-to-wealth. 

 

5.2 Explain wealth 

creation from solid 

wastes e.g. 

a) Manure production 

from: 

i. House-hold 

wastes 

ii.  Community 

waste composting 

into organic 

fertilizer 

b) Biogas Generation 

from: 

i. House-hold 

sewage 

ii. Municipal Solid 

wastes 

c) Conversion of 

Explain what 

waste-to-wealth 

means with 

examples. 

 

Explain how to 

collect, sort out, 

process and turn 

waste into useful 

products, examples 

in 5.2. 

 

Explain the process 

of wealth creation 

from waste waters 

e.g. 

 Use of 

treated 

effluent for 

agriculture 

c) Use of 

Laptop  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Samples 

 Perform conversion of waste 

materials to useful products. 

 

Identify locally-fabricated 

machines and processing 

equipment used in converting 

wastes-to-wealth e.g.:  

a) Hoppers  

b) Extruders  

c) Aggregators  

d) Rollers 

 

Set up a demonstration house-

hold composting facilities 

Guide students to: 

-perform 

conversion of waste 

materials to useful 

products. 

 

-identify locally-

fabricated machines 

and processing 

equipment used in 

converting wastes-

to-wealth e.g.:  

a) Hoppers  

b) Extruders  

c) Aggregators  

d) Rollers 

 

-set up a 

demonstration 

house-hold 

composting 

Explain what 

waste-to-

wealth means 
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Plastics into bottles, 

jugs, polythene 

bags, pipes, battery 

casings etc 

d) Conversion of 

Aluminium chips 

into cans, cutlery, 

etc 

e) Conversion of 

Waste Paper into 

newspaper, packing 

materials etc 

f) Conversion of Used 

Tyres for road 

pavings, buildings, 

shoe soles, etc. 

 

5.3 Describe wealth 

creation from waste waters 

e.g. 

a) Use of treated 

effluent for 

agriculture 

b) Use of House-hold 

sewage to generate 

biomass 

 

5.4 Describe the use of 

locally fabricated machines 

and processing equipment 

used in converting wastes-

to wealth‟ such as;: 

a) Hoppers  

House-hold 

sewage to 

generate 

biomass 

Give information 

on how to access 

locally fabricated 

machines and 

processing 

equipment listed in 

5.4 for the purpose 

of converting 

wastes- to- wealth.  

facilities 
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b) Extruders  

c) Aggregators  

d) Rollers  

PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

Course:  Remote Sensing Application Code:      ESM 327                          Credit Unit:     2hours/week 

  Theoretical:      2hours/week 

Year:   One                      Semester: Two Pre-requisite: None PRACTICAL:      2hours/week 

Goal: This course is designed to expose students to the process of detecting and monitoring the physical characteristics of an area by 

measuring its reflected and emitted radiation at a distance. 

General Objectives:  

On completion of this course, the student should be able to:  

1.0 Use of Lasers in Surveying 

2.0 Know the Geometric Characteristics of Thermal, Radar, Landsat and Spot Imageries 

3.0 Understand the Techniques of Interpretation of Thermal, Radar, L/Sat & SPOT Imageries 

4.0 Understand Planimetric, Analogue and Digital Techniques for Image Enhancement 

5.0 Know the Calibration Parameters for the Application Remotely Sensed Data in Environmental Resource Management 

6.0 Understand the Basic Principles of Geographical Information System and its Application in Environmental Monitoring and protection 

7.0 Understand the Application of Remote Sensing Equipment to Environmental Evaluation and Monitoring. 

8.0 Understand Lidar application for classification grid merging and map scaling 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: REMOTE SENSING APPLICATION 
COURSE CODE: ESM 327 

 
CONTACT HOURS:       4HOURS 

GOAL: This course is designed to expose the students to the process of detecting and monitoring the physical characteristics of an area by 

measuring its reflected and emitted radiation at a distance. 

General Objective 1.0: Use of Lasers in Surveying 

COURSE SPECIFICATION: THEORETICAL CONTENT - 2 COURSE SPECIFICATION: PRACTICAL CONTENT -  

Week 
Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objective 

Teacher’s 

Activities 
Evaluation 

 1.1 Give an account of 

the historical 

background 

of position-fixing by 

satellite. 

1.2 Explain the Doppler 

shift of frequency and 

its use in position-

fixing by means of 

satellite systems 

1.3 Describe the global 

positioning system 

1.4 Describe typical 

position-fixing 

equipment e.g. 

magnavox MX 2502, 

the wild WM101 

for recording and 

computing satellite 

data and display of 3-

dimensional fix 

Explain GPS 

Explain the 

historical 

background of 

position fixing by 

satellite 

Describe various 

equipment used 

Explain position 

fixing in relation 

to satellite signals 

and Doppler 

measurement 

 

GPS 

magnavox 

MX 2502  

wild WM101 

Use global positioning 

system (GPS) 

Guide students to 

use of global 

positioning system 

(GPS) 

Explain the 

position-

fixing 

technique 
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results 

1.5 Explain the position-

fixing technique, with 

special reference to: 

i. Satellite signals: 

stable  

ii. frequencies for 

Doppler  

iii. measurements, timing 

signal 

iv. predicted orbital 

parameters 

v. The Doppler 

measurement  

vi. minimum 

observations  

vii. required for a fix 

GENERAL OBJECTIVE: 2.0 Know the Geometric Characteristics of Thermal, Radar, Landsat and Spot Imageries 

 2.1 Describe the sources 

of distortions present 

in imageries 

2.2 Explain the causes of 

each type of 

distortion 

2.3 Describe the effects 

of slant range and 

ground range on 

SLAR and SPOT 

imageries 

2.4 Explain relief 

displace in SLAR and 

SPOT imageries 

Explain 

distortions in 

imageries 

Explain the 

effects of start 

range and relief in 

SLAR/SPOT 

imageries 

Explain spectral 

signature and 

parallax on 

MSS, landsat 

SPOT,SLAR 

imageries and 

CCT‟s 

 

Determine parallaxes on 

thermal, SLAR landsat 

and SPOT imageries 

Guide students to  

determine  

parallaxes on 

thermal, SLAR 

landsat and SPOT 

imageries 

Explain the 

characterist

ics of 

signal 

returns  

from 

terrain 

features 
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2.5 Explain the 

characteristics of 

signal returns  

from terrain features 

2.6 Compute image 

distortion resulting 

from tangential 

distortion, cell-size 

variation one-

dimensional relief 

displacement on 

thermal, SLAR, 

landsat and SPOT 

Imageries 

2.7 Determine parallaxes 

on thermal, SLAR 

landsat and SPOT 

imageries 

thermal, SLAR 

landsat and SPOT 

imageries 

 

GENERAL OBJECTIVE: 3.0.Understand the Techniques of Interpretation of Thermal, Radar, L/Sat & SPOT Imageries 

 3.1 State the bands and 

ranges of pulse 

transmission of 

SOLAR and SPOT 

landsat and Thermal 

system. 

3.2 Describe the 

photographic 

characteristics of 

like-polarized and 

cross-polarized of 

SOLAR imageries 

3.3 Describe the diunal 

Explain bands 

and ranges of 

pulse 

transmission 

Discuss radiant 

temperatures of 

earth features. 

State the 

advantages and 

disadvantages of 

remotely sensed 

Whiteboard 

Graphs 

 

Determine the differences 

in radiant temperatures 

existing within a scene. 

 

Guide students to 

determine the 

differences in 

radiant 

temperatures 

existing within a 

scene. 

 

List the 

component 

of SOLAR 

and SPOT 

transmissio

n 
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radiant temperature 

for soil, rock and 

water. 

3.4 Determine the 

differences in radiant 

temperatures existing 

within a scene. 

3.5 Explain the 

development of 

digital terrain model 

of thermal maps. 

3.6 State the advantages 

and limitations of 

remotely sensed 

imageries for 

thermal; radar; 

landsat and spot. 

imageries. 

 

GENERAL OBJECTIVE: 4.0 Understand Planimetric, Analogue and Digital Techniques for Image Enhancement 

 4.1 Define image 

enhancement 

4.2 Mention the different 

methods of image 

enhancement 

4.3 Explain the methods of 

density slicing colour 

enhancement, contrast 

stretching smoothing and 

edge enhancement 

4.4 Explain the necessity of 

coaxilling data for image 

Define image 

enhancement 

Explain methods 

of image 

enhancement 

such as density 

slicing, 

smoothing etc 

 

Whiteboard - - List the 

different 

method of 

image 

enhanceme

nt 
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enhancement 

GENERAL OBJECTIVE: 5.0 Know the Calibration Parameters for the Application Remotely Sensed Data in Environmental 

Resource Management 

 5.1 Differentiate the 

bands used in 

environmental remote 

sensing 

5.2 Identify the energy 

bands suitable  

for different earth 

resources 

5.3 Explain the use of 

composite bands in  

the study of earth 

resources 

5.4 Identify the bands 

used for air, water 

and land pollution 

5.5 Explain the use of 

thermal scanners in 

sensing seepages of 

oil on underground 

water 

5.6 State the advantages 

and limitation of 

thermal, radar, 

landsat and SPOT 

imageries 

 

 

 

 

Explain the 

Electromagnetic 

Spectrum 

Explain energy 

bands suitable for 

earth features 

Explain the use of 

thermal scanners 

in sensing 

seepage and land 

pollution 

State advantages 

and limitations of 

each scanner 

 

Whiteboard - - State the 

advantages 

and 

limitation 

of thermal, 

radar, 

landsat and 

SPOT 

imageries 
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GENERAL OBJECTIVE: 6.0 Understand the Basic Principles of Geographical Information System and its Application in 

Environmental Monitoring and protection 

 6.1 Define Geographical 

Information System 

(GIS). 

6.2 Define environmental 

monitoring 

6.3 Describe the basic 

principles of 

Geographical 

Information System 

6.4 Describe the 

application of 

information 

technology in 

environmental 

monitoring 

6.5 Describe the basic 

elements of 

environmental 

Monitoring 

6.6      Explain the use of  

           GIS in environmental 

           monitoring and    

           protection 

Define G.I.S. 

Explain the basic 

principles of GIS 

Describe 

application of 

information 

technology in 

environmental 

monitoring 

Explain use of 

GIS in 

environmental 

monitoring and 

protection 

 

Whiteboard - - Explain the 

use of GIS 

in 

environme

ntal 

monitoring 

and 

protection 

 

GENERAL OBJECTIVE: 7.0 Understand the Application of Remote Sensing Equipment to Environmental Monitoring and 

Industrial Safety. 

 7.1 Describe the use of the 

following: 

Side  looking Airbonerader 

(SLAR), Multispectra 

Describe the use 

of SLAR, MSS, 

Radiometer, GPS, 

SLAR, MSS, 

Radiometer, 

GPS, GIS 

GPR 

Use  SLAR, MSS, 

Radiometer, GPS, GIS 

GPR to solve 

environmental problems 

Guide students to 

use  SLAR, MSS, 

Radiometer, GPS, 

GIS GPR to solve 

Describe 

the use of 

remote 

sensing 
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scanner, Radiometer, 

Diachronic Filter Landsat 

Imagery, Sport Satellite, 

Photographic Records from 

space, GPS, GIS, GPR 

(Ground Penetratry 

Radar) 

7.2 Describe the use the 

equipment enumerate in 7.1 

to solve environmental 

problems in the following 

areas Population dynamic, 

Water Resources 

management, Desert 

encroachments, Oil spillage, 

Biodiversty monitoring, Air 

pollution monitoring, 

Industrial pollution and 

monitoring Disaster 

information management 

system 

GIS GPR etc 

Solve 

environmental 

problems such as 

water Resources. 

Management, Oil 

spillage, air 

pollution etc 

Prepare 

contingency plan 

for the above. 

 

in the following areas 

Population dynamic, 

Water Resources 

management,  Desert 

encouragement,  Oil 

spillage, Biodiversty 

monitoring,  Air pollution 

monitoring, Industrial 

pollution and monitoring 

Disaster information 

management system 

 

environmental 

problems in the 

following areas 

Population 

dynamic, Water 

Resources 

management,  

Desert 

encouragement,  

Oil spillage, 

Biodiversty 

monitoring,  Air 

pollution 

monitoring, 

Industrial pollution 

and monitoring 

Disaster 

information 

management 

system 

  

equipment  

GENERAL OBJECTIVE 8.0: Understand Lidar application for classification grid merging and map scaling 

 8.1 Explain Airborne Lidar 

System 

8.2 Describe how to use 

Lidar system for 

Airborne classification 

8.3 Use Lidar for 

classifying point clouds 

8.4 Show Lidar time series 

8.5 Illustrate Lidar 

application for forestry 

8.6 Describe grids from 

Explain the 

system, use and 

classification of 

lidar system. 

 

Explain the Lidar 

application for 

forestry 

Explain Lidar 

grid emerges 

Whiteboard Demonstrate application 

of Airborne Lidar system 

for point cloud 

Use Airborne Lidar 

system for forestry 

application 

 

Guide students on 

the application of 

Airborne Lidar 

system for point 

cloud 

Guide students on 

the use of 

Airborne Lidar 

system for forestry 

Describe 

Lidar 

system for 

airborne 

classificati

on 
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Lidar for forestry 

application 

8.7 Show Lidar grid 

emerges 

8.8 Map scale using Lidar 

application 

Map scale using 

Lidar application. 

application 
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YEAR TWO FIRST SEMESTER  
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PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

COURSE: ENVIRONMENTAL POLLUTION 

PREVENTION AND CONTROL 

COURSE CODE: ESM 

411 
CONTACT HRS: 2-0-1 

GOAL: This course is designed to acquaint students with the knowledge of Environmental Pollution, prevention and control strategies 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the Concepts and Economics of Environmental Pollution. 

2.0 Know the sources of Pollutants. 

3.0 Understand the Modelling of air pollution dispersion.  

4.0 Understand the concept air quality monitoring.  

5.0 Use available technology to control air pollution. 

6.0 Use available technology for appropriating water pollution 

7.0 Understand the concept of noise quality and the technology to control noise pollution 
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PROGRAMME:  Higher National Diploma in Environmental Science and Management Technology 

COURSE:  ENVIRONMENTAL 

POLLUTION PREVENTION AND 

CONTROL 

COURSE CODE: ESM 

411 

CONTACT HOUR: 2 

GOAL: This course is designed to acquaint students with the knowledge of Environmental Pollution control, Prevention and  

Remediation Strategies 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0:Understand the Concepts and Economics of Environmental Pollution 

1-2 1.1 Mention Earth natural 

resources and its 

carrying capacities 

1.2 Enumerate the various 

life support system 

and their functions in 

nature  

1.3 Distinguish 

environmental 

contamination from 

environmental 

Pollution  

1.4 Explain the various 

concepts of pollution 

listed below 

i. Political 

concept of 

pollution. 

ii. Scientific 

concept of 

pollution. 

Explain Earths 

natural resources 

and it carrying 

capacities  

 

Give examples of 

life support system 

e.g. oxygen support 

system equipment. 

 

Explain the 

functions of oxygen 

support system 

equipment. 

 

Explain the 

different between 

environmental 

contamination and 

environmental 

pollution. 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Lecture note, 

Identify life support 

system 

 

Identify the following 

concepts:  

i. Political 

concept of 

pollution. 

ii. Scientific 

concept of 

pollution. 

iii. Economics 

concepts of 

pollution. 

Guide student to 

identify life 

support system. 

 

 

Guide student to 

identify the 

following 

concepts: political 

concept of 

pollution, 

scientific concept 

of pollution and 

economics 

concepts of 

pollution 

 

Explain the 

different 

between 

environmental 

contamination 

and 

environmental 

pollution. 
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iii. Economics 

concepts of 

pollution.  

 

Explain the various 

concepts of 

pollution listed in 

1.4 

 

General Objective 2.0: Know the sources of Pollutants. 

3-4 2.1 Name the sources of 

pollutant such as. 

i. Natural origin e.g. 

Earthquakes, volcanic 

eruptions and landslides 

spewing out toxic gases, 

etc 

ii. Anthropogenic origin 

e.g. Toxic gases release 

from exhaust of vehicles, 

pumping of untreated 

waste water into receiving 

waste bodies. 

 

2.2. Enumerate the types 

of pollution viz. 

Air pollution 

Water pollution 

Land pollution and 

Noise pollution. 

 

2.3. Describe major 

pathways and fate of 

pollutants on various 

compartments of the 

environment. 

Explain various 

sources of 

pollutants listed in 

2.1 

 

Explain the origin 

of Anthropogenic 

as it affects the 

environment. 

 

Describe various 

types of pollutants 

listed in 2.2 

 

Give examples of 

pollutants generated 

from the four types 

of pollution in 2.2 

 

Explain major 

pathways and fate 

of pollutants on 

various 

compartments of 

the environment.  

 

Textbook, 

Projector, 

Equipments for 

measuring 

pollution 

 

 

 

 

 

 

 

Identify trans boundary 

nature of pollutants 

 

Use scientific instruments 

to measure air, land and 

water pollution parameters 

 

 

 

 

Guide students to 

identify trans 

boundary nature of 

pollutants 

 

Guide students to 

use appropriate 

scientific 

instruments to 

measure air, land 

and water 

pollution 

parameter 

Explain the 

origin of 

Anthropogenic 

activities as it 

affects the 

environment. 
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General Objective 3.0:Understand the Modelling of air pollution dispersion 

5-6 3.1 Define air pollution 

Modelling 

3.2 Describe types of air 

quality models 

3.3 What are the 

advantages of air 

pollution Modelling and 

their weaknesses 

3.4 Use global 

environmental monitoring 

system to explain air 

pollution management 

3.5 Describe the 

parameters influencing 

pollutant dispersion 

3.6 Explain concepts of 

air pollution modelling 

3.7 Describe topographic 

effects on pollutant 

dispersion in modelling 

Explain air 

pollution,  

types of air quality 

models, advantages 

of air pollution 

Modelling and their 

weaknesses 

 

Explain global 

environmental 

monitoring system 

to explain air 

pollution 

management 

and the parameters 

influencing 

pollutant 

dispersion. 

 

 Explain concepts 

of air pollution 

modeling and 

topographic effects 

on pollutant 

dispersion in 

modelling 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Lecture note, 

- - List the types of 

air quality 

models 

GENERAL OBJECTIVE 4.0: Understand the concept air quality monitoring 

7-8 4.1 Define air quality 

monitoring 

4.2 Describe how to carry 

out measurement planning 

4.3 Describe the 

Explain air quality 

monitoring 

and how to carry 

out measurement 

planning 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Perform measurement 

procedure for organic air 

pollutant 

Guide students to 

carry out 

measurement 

procedure for 

organic air 

Distinguish 

between wet 

deposition and 

dry deposition 
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parameters that should be 

used for measurement 

planning 

4.4 State the importance 

of quality assurance in 

measurement process 

4.5 Describe both manual 

and automatic 

measurement procedures 

for inorganic gases 

4.6 Describe measurement 

procedures for dust 

forming air pollutants and 

its composition 

4.7 Distinguish between 

wet deposition and dry 

deposition 

4.8 Describe measurement 

procedure for organic air 

pollutant 

4.9 Import ants of 

screening measurement 

procedures 

 

and the parameters 

that should be used 

for measurement 

planning 

 

List out the 

importance of 

quality assurance in 

measurement 

process 

 

Explain manual and 

automatic 

measurement 

procedures for 

inorganic gases. 

 

Explain 

measurement 

procedures for dust 

forming air 

pollutants and its 

composition 

 

 

Explain the 

differences between 

wet deposition and 

dry deposition 

and screening 

measurement 

procedures. 

 

Lecture note, 

 

Equipments for 

measuring 

pollution 

 

pollution. 
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GENERAL OBJECTIVE 5.0:  Understand best available technology to control air pollution 

9-11 5.1 Differentiate between 

indoor and outdoor air 

pollution 

5.2 Describe air pollution 

control management 

5.3 Describe types of 

control measure 

5.4 Describe the 

equipment for 

measurement of visible 

emission sample, 

extractive emission and 

stack emission sample. 

 

Explain the 

difference between 

indoor and outdoor 

air pollution and the 

Management of 

each. 

Describe the 

equipment use for 

measurement of 

visible emission 

sample, extractive 

emission and stack 

emission sample 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Lecture note, 

Sample 

Equipment for 

measuring 

emission 

Perform measurement of 

visible emission sample, 

extractive emission and 

stack emission sample 

Guide students to 

perform 

measurement of 

visible emission 

sample, extractive 

emission and stack 

emission sample 

Differentiate 

between indoor 

and outdoor air 

pollution 

GENERAL OBJECTIVE 6.0: Understand best available technology for appropriating water pollution control 

12-

15 

6.1 Define water pollution 

6.2 State different sources 

of water that can be 

polluted 

6.3 Describe surface water 

pollution control in term 

of hydrological water and 

watersheds sources of 

water pollution 

6.4 State water pollutants 

in streams and rivers 

6.5 Mention applicable 

water control policy 

regulation promulgated by 

federal, state and local 

government and their 

agencies 

Explain water 

pollutants in 

streams 

 

Explain different 

sources of water 

that can be polluted 

 

 

What are the 

techniques for 

reducing pollution 

in wastewater 

discharges. 

 

 

 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Lecture note 

Identify techniques for 

reducing pollution in 

wastewater discharges. 

 

Guide students to 

identify techniques 

for reducing 

pollution in waste 

water discharges. 

Mention 

applicable water 

control policy 

regulation 

promulgated by 

federal, state 

and local 

government and 

their agencies 
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6.6 Describe different 

types of water supply 

6.7 Explain the use of 

water supply in 

recreational activities 

6.8 Explain designations 

used in water bodies for 

supporting and 

maintaining aquatic life 

habitat  

6.9 Describe water 

pollution control criteria 

6.10 Describe organic 

content of waste waters 

and natural waters 

6.11 Explain water 

pollution discharge 

mixing zones and waste 

load allocation modelling 

6.12 Describe risk 

assessment and 

management as related to 

water pollution 

6.13 Describe water 

pollution in lakes, 

reservoirs, marine 

environment and estuaries 

6.14 Describe the 

techniques for reducing 

pollution in wastewater 

discharges. 

6.15 Describe the 

contemporary methods of 

 

 

 

 

Explain bodies that 

are designed for 

supporting and 

maintaining aquatic 

life habitat  

 

Describe water 

pollution control 

criteria 

and organic content 

of waste waters and 

natural waters 

 

Explain water 

pollution discharge 

mixing zones and 

waste load 

allocation 

modelling 

and risk assessment 

and management as 

related to water 

pollution 

 

Explain water 

pollution in lakes, 

reservoirs, marine 

environment and 

estuaries 
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wastewater treatment and 

parameters to determine 

the overall treatment plant 

effiency 

6.16 Define thermal 

pollution. 

 Explain the impact of 

wastewater on receiving 

water. 

6.17 Describe the 

importance of 

groundwater and sources 

of groundwater pollution. 

6.18 Describe the three 

ways of addressing 

pollution. 

Explain the 

techniques for 

reducing pollution 

in wastewater 

discharges. 

 

Explain sources of 

groundwater 

pollution 

and the three ways 

of addressing 

pollution. 

GENERAL OBJECTIVES: 7.0: Understand the concept of noise quality and the technology to control noise pollution.  

 7.1 Define noise 

pollution. 

7.2  State the causes of  

noise pollution 

7.3 List effects of noise 

pollution. 

7.4 Use global monitoring 

system to explain 

noise pollution 

management. 

7.5 Review on mitigation 

and techniques of 

noise pollution. 

Explain noise 

pollution, its 

causes, effects and 

management. 

 

Textbook,  

Journals, 

Tutorial, 

Projector, 

Internet, 

Lecture note 

- - State the 

courses, effects 

and remedies to 

noise pollution. 
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PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

COURSE: ENVIRONMENTAL LEGISLATION, 

ENFORCEMENT AND COMPLIANCE 

COURSE CODE: ESM 

412 
CONTACT HRS: -2-0-0 

GOAL: This course is designed to enable students understand Government requirements for manufacture and sales of goods and services 

to safeguard health and safety and conserve the Environment. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the national acts, regulations and laws  

2.0 Know laws relating to planning schemes 

3.0 Understand laws relating to forestry and mining 

4.0 Understand the laws relating to water and land pollution control in Nigeria 

5.0 Understand existing environmental laws in Nigeria for controlling air pollution 

6.0  Know some international conventions and other countries environmental laws and how they are administered. 

7.0 Know environmental regulatory bodies and their functions 
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PROGRAMME:  Higher National Diploma in Environmental Science and Management Technology 

COURSE:  ENVIRONMENTAL 

LEGISLATION, ENFORCEMENT AND 

COMPLIANCE 

COURSE CODE: ESM 

412 

CONTACT HOUR: 2 

GOAL: This course is designed to enable students understand Government requirements for manufacture and sales of goods and service to 

safeguard health and safety and conserve the Environment 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0:Understand the National Acts, Regulations And Laws 

 1.1 Explain the common 

law relating to    

Negligence 

1.2 Explain 1999 

Constitution of 

Nigeria: Concurrent 

Legislative list part II 

of the 2
nd

 Schedule, 

item 17 

1.3 Explain the national 

policy on the 

environment 1989 

1.4 Explain federal 

government, federal 

state, and local 

Explain federal, 

state, and local 

government 

environmental acts 

regulations, limits, 

standards guides 

 

Explain petroleum 

laws and 

regulations and 

food safety 

regulations 

 

 

 

Board. Audio- 

Visual Systems. 

 

 

 

 

- 

 

 

 

 

 

 

- Explain the 

national policy 

on the 

environment 

1989 
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government 

environmental acts 

regulations, limits, 

standards guides 

1.5 Explain petroleum 

laws and regulations 

1.6 Explain the food 

safety regulations 

1.7 Explain the following 

Public health laws:  

Food and drug acts 

1974, 

Standard organization 

of Nigeria act 1971, 

Animal disease control 

act 1988, 

The marketing of 

breast milk substitute 

act 1990, 

NAFDAC act, 1993.  

1.8 Explain the factories 

act 1987 

1.9 Explain compendium 

of Nigeria labour laws 

1997  

1.10 Explain 

compendium of 

Nigeria social and 

labour laws 2001 

1.11  Explain nuclear 

safety and radiation 

protection act 1995  

1.12 Explain workplace 

Explain the 

following Public 

health laws:  

Food and drug acts 

1974,Standard 

organization of 

Nigeria act 1971, 

 

Animal disease 

control act 1988, 

The marketing of 

breast milk 

substitute act 1990, 

NAFDAC act, 

1993.  

 

Explain the 

factories act 1987, 

compendium of 

Nigeria labour laws 

1997, compendium 

of Nigeria social 

and labour laws 

2001 and 

nuclear safety and 

radiation protection 

act 1995.  

  

Explain workplace 

on HIV/AIDS, Sea 

fisheries act 1990 

 national crop 

varieties and 
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on HIV/AIDS  

1.13 Explain Sea 

fisheries act 1990 

1.14 Explain national 

crop varieties and 

livestock breeds act 

1987 

livestock breeds act 

1987. 

General Objective 2.0: Know Laws Relating to Planning Schemes 

5 -6 2.1 Distinguish between 

Planning Authority and 

Planning Scheme 

2.2 List composition 

responsibilities of such 

authorities 

2.3 State the power of 

Planning Authorities 

2.4 Explain provisions on 

land acquisition, land 

compensation and 

betterment 

2.5 Describe the 

Procedure in declaring an 

area a planning area 

2.6 Explain the scope, 

contents and effects of 

schemes. 

Distinguish 

between planning 

authority 

and planning 

scheme. 

 

List composition 

and responsibilities 

of such authorities. 

Explain provisions 

on land acquisition, 

Compensation and 

betterment. 

 

Describe procedure 

in declaring an area 

a planning area. 

 

State laws 

concerning 

“protected” and 

Reserved Forests 

and Prohibitions. 

 

 

Board. Audio- 

Visual Systems. 

 

Survey 

Equipment. 

- - List 

composition 

responsibilities 

of planning 

authorities 
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General Objective 3.0: Understand laws relating to forestry and mining 

7-8 3.1 State laws concerning 

„Protected‟ and 

„Reserved‟ forests 

3.2 List practices 

prohibited in forest areas, 

and penalties attached 

3.3 Explain the provision 

on parks, game reserves 

and wildlife sanctuaries 

3.4 Explain restriction on 

methods of hunting and 

disturbance of animals 

3.5 Define mining 

licenses, mining lease and 

way-leases 

3.6 State laws governing 

prospecting and working 

at mines 

3.7 Explain safety 

regulations in 

underground mine 

Working. 

 

 

 

Explain the 

provision on parks, 

games reserves and 

wildlife sanctuaries. 

 

Explain methods 

restricting hunting 

and disturbance of 

animals. 

 

State laws 

governing 

prospecting and 

Working at mines. 

 

Explain safety 

regulations in 

underground 

mine working 

Board. Audio- 

Visual Systems. 

 

- - Explain 

restriction on 

methods of 

hunting and 

disturbance of 

animals 

 

GENERAL OBJECTIVE: 4.0: Understand the laws relating to water and land pollution control in Nigeria 

9-10 4.1 Explain the laws 

enabling the River Basin 

Development Authorities 

to control pollution in the 

rivers and lakes in each 

authority‟s area 

Explain the laws 

enabling the River 

Basin Development 

Authorities to 

control pollution in 

the rivers and lakes 

Board. 

Maps 

- - Identify existing 

laws designed 

to tackle 

problem of oil 

pollution at sea 

within 50 miles 
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4.2 Explain the laws 

relating to “Oil in 

Navigable Waters” 

4.3 Identify existing laws 

designed to tackle 

problem of oil pollution at 

sea within 50 miles from 

land and outside the 

territorial waters of 

Nigeria 

4.4 Explain the various 

Petroleum Acts and 

regulations for prevention 

of pollution of water-

courses during oil 

operations 

4.5 Explain the role of 

Petroleum Inspectorate 

with regard to 

environmental protection 

in the Nigerian Oil 

Industry 

4.6 Explain the 

development of water 

pollution laws in Nigeria 

4.7 Explain the sections of 

the Public Health Act 

Concerned with control of 

water and land pollution. 

 

 

 

 

in each authority‟s 

area, laws relating 

to “Oil in 

Navigable Waters” 

 

Explain the existing 

laws designed to 

tackle problem of 

oil pollution at sea 

within 50 miles 

from land and 

outside the 

territorial waters of 

Nigeria, various 

Petroleum Acts and 

regulations for 

prevention of 

pollution of water-

courses during oil 

operations and the 

role of Petroleum 

Inspectorate with 

regard to 

environmental 

protection in the 

Nigerian Oil 

Industry. 

 

Explain Public 

Health Act 

Concerned with 

control of water and 

land pollution. 

from land and 

outside the 

territorial 

waters of 

Nigeria 
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GENERAL OBJECTIVE 5.0:  Understand existing environmental laws in Nigeria for controlling air pollution 

10-

12 

5.1 Explain the Gas Re-

injection Act as it relates 

to control of air pollution 

5.2 Explain the Petroleum 

Refining Regulations as 

they relate to control of 

air pollution 

5.3 Explain the Noxious 

Act as it relates to air 

pollution control 

5.4 Explain sections of the 

Public Health Act 

concerned with prevention 

and control of 

atmospheric pollution 

5.5 Explain the 

philosophy of setting 

emission standards in 

environmental pollution 

control 

5.6 Describe the 

advantages and 

disadvantages of setting 

emission standards. 

Explain the Gas Re-

injection Act, 

Petroleum Refining 

Regulations, 

Noxious Act, 

sections of the 

Public Health Act 

concerned with 

prevention and 

control of 

atmospheric 

pollution 

Explain the 

philosophy of 

setting emission 

standards, the 

advantages and 

disadvantages of 

setting emission 

standards in 

environmental 

pollution control 

 

Board and Legal 

Material 

International 

Journals on 

Environment 

 

 

 

 

 

 

 

 

 

 

 

-. - Explain the 

Petroleum 

Refining 

Regulations as 

they relate to 

control of air 

pollution 
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GENERAL OBJECTIVE 6.0:  Know some international conventions and other countries environmental laws and how they are administered 

12-

15 

6.1 Explain the ILO code 

of practices, guides and 

manuals 

6.2 Explain the ILO 

conventions and 

recommendations since 

1981 concerning 

occupational safety and 

health and the working 

environment  

6.3 Explain the air quality 

guidelines for the 

European region, 1987 

6.4 Explain the standards 

on limits for substances 

and characteristic 

affecting acceptability of 

water for domestic uses  

6.5 Explain the 

importance of the US 

National Environmental 

Quality Act of 1969 to 

Environmental Protection. 

6.6 Explain the 

Explain the ILO 

code of practices, 

guides and 

manuals, ILO 

conventions and 

recommendations 

since 1981 

concerning 

occupational safety 

and health and the 

working 

environment  

Explain the air 

quality guidelines 

for the European 

region, 1987 

Explain the 

standards on limits 

for substances and 

characteristic 

affecting 

acceptability of 

water for domestic 

uses and the 

importance of the 

US National 

Environmental 

Board and Legal 

Material 

International 

Journals on 

Environment 

- - Explain the ILO 

conventions and 

recommendatio

ns since 1981 

concerning 

occupational 

safety and 

health and the 

working 

environment  
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importance of the US 

National Environmental 

Quality Act of 1970 to 

Environmental Protection 

6.7 Identify the functions 

of the Environmental 

Protection Agency [EPA] 

in USA. 

6.8 Identify the functions 

of the US Council on 

Environmental Quality. 

6.9 Explain Britain‟s 

Control of Pollution Act 

1974 

6.10 Explain the role of 

Britain‟s Alkali 

Inspectorate 

6.11 State the functions of 

Health and Safety 

Executives in relation to 

pollution control in 

Britain 

6.12 Compare the 

activities of Britain‟s 

Department of 

Environment with the 

Department of 

Environmental Planning 

Quality Act of 1969 

to Environmental 

Protection. 

Explain the 

functions of the 

Environmental 

Protection Agency 

[EPA] in USA and 

the functions of the 

US Council on 

Environmental 

Quality. 

Explain Britain‟s 

Control of Pollution 

Act 1974, the role 

of Britain‟s Alkali 

Inspectorate, the 

functions of Health 

and Safety and 

executives in 

relation to pollution 

control in Britain 

Explain the 

activities of 

Britain‟s 

Department of 

Environment with 

the Department of 

Environmental 

Planning 
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and Protection of 

Nigeria‟s Federal Ministry 

of Environment. 

 

GENERAL OBJECTIVES: 7.0 Know environmental regulatory bodies and their functions. 

 7.1 Outline the 

administrative legal 

framework in Nigeria. 

7.2 List the function of 

the following 

regulatory bodies:  

--Ministry of Environment 

- Ministry of Petroleum 

Resources 

-Ministry of Mines Steel 

and Development 

-Ministry of Labour and 

Productivity 

-National Environmental 

Standards and Regulations 

Enforcement Agency 

(NESREA). 

- National Oil Spill 

Detection and Response 

Agency. 

Explain the 

functions of 

regulatory bodies, 

such as:  

--Ministry of 

Environment 

- Ministry of 

Petroleum 

Resources 

-Ministry of Mines 

Steel and 

Development 

-Ministry of Labour 

and Productivity 

-National 

Environmental 

Standards and 

Regulations 

Enforcement 

Agency 

(NESREA). 

- National Oil Spill 

Board and Legal 

Material 

International 

Journals on 

Environment 

- - List the 

function of 

National 

Environmental 

Standards and 

Regulations 

Enforcement 

Agency 

(NESREA). 
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Detection and 

Response Agency. 

 

 

PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

Course: Advance Environmental Assessment Code: :     ESM 413                              Credit Unit:      2hours/week 

  Theoretical:      2hours/week 

Year:   Two                        Semester: One Pre-requisite: None PRACTICAL:      0hours/week 

Goal: The course is designed to teach students the key elements of an environmental impact assessment (EIA), techniques, and 

development processes.  

General Objectives:  

On completion of this course, the student should be able to:  

1.0 Understand the Concept of Environmental Assessment 

2.0 Understand Environmental Working Documents 

3.0 Understand Public Participation 

4.0 Understand Environmental Impacts and Resource Factors 

5.0 Understand Screening process for EIA 

6.0 Understand Scoping process for EIA 

7.0 Understand Assessment Preparation and Review 

8.0 Understand the concepts of reporting and reviewing for EIA 

9.0 Understand the concepts of decision making and mitigation measures used for environmental impacts 

10.0 Understand the necessity of monitoring the EIA process and project management 

11.0 Understand concepts from EIA to predict future direction 
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PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

Course:  Advance Environmental Assessment Course Code:  ESM  413 Contact Hours: 2-0-0  

Theoretical: 2 hour/week  

Year:                            Semester:  Pre-requisite:  None Practical:  0hours/week 

General Objective  1.0 Understand the Concept of Environmental Assessment 

Week 

Theoretical Content Practical Content 

Specific Learning 

Objectives 

Teacher’s activities Resources Specific Learning 

Objectives 

Teacher’s activities Resources 

 

1.1 Define the term 
Environmental Assessment 
(EA), Environmental 
Impact Assessment (EIA) 
and  

1.2 Describe EA as 

contained in the national 

environmental Policy Act 

1.3 Describe the evolution 

of EIA 

1.4 Describe the guiding 

principles for an EIA 

1.5 Explain law, policy, 

Explain 
Environmental 
Assessment (EA), 
Environmental Impact 
Assessment (EIA) and 
explain how EA as 
contained in the 
national 
environmental Policy 
Act 

Give the evolution of 
EIA and the guiding 
principles.  

 

Whiteboard 

Legal 

Documents 

- - Explain public 

involvement and 

consultation in EIA 
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and institutional 

arrangement for EIA 

1.6 Explain public 

involvement and 

consultation in EIA 

 

Explain law, policy 

and institutional 

arrangement and 

public involvement 

and consultation in 

EIA 

 

GENERAL OBJECTIVE: 2.0: Understand Environmental Working Documents 

 

2.1 Explain various types 

of environmental working 

documents such as EIA, 

Environmental Auditing. 

2.2 Explain the legal 

conditions and regulations 

on preparing EIA. EA. etc. 

2.3 Prepare samples of 

EIA. EA. document 

formats. 

  

2.4  Describe 

Environmental Contract 

Documents such as legal 

and technical aspects 

2.5 Prepare samples of 

environmental contract 

documents. 

2.6  Explain the general 

Explain types of 
environmental 
working documents 
such as legal technical 
aspects and legal 
conditions for 
preparing 

E.I.A., E.A. 

 

Explain how 

environmental 

contract documents 

are prepared. 

Explain the general 

process requirements 

Whiteboard 

Legal 

Documents 

Prepare samples of 

EIA. EA. document 

formats. 

Prepare samples of 

environmental 

contract documents. 

 

Guide students to:  

-Prepare samples of 

EIA. EA. document 

formats. 

-Prepare samples of 

environmental 

contract documents 

List the types of 

environmental 

working 

documents 
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processing requirements:-  

a) Notice of Intent 

b) Environmental 

Assessment 

c) Draft E.I.S. 

d) Finding of No. 

Significant impact. 

GENERAL OBJECTIVE 3.0: Understand Public Participation 

 

3.1  Explain the following: 

-  Effective public 

participation 

-  Public information and 

involvement 

- Participation as a group 

member 

- Benefits from an 

effective public 

participation programme. 

3.2 Explain hindrances to 

3.1 above. 

3.3 Organise 3.1 above 

3.4 Evaluate 3.1 above. 

Explain: 

- Effective public 

participation 

-  Public information 

and involvement 

- Participation as a 

group member 

- Benefits from an 

effective public 

participation 

programme. 

 

Charts Public 

meetings and 

visual aids. 

- - Explain effective 

public participation 

GENERAL OBJECTIVE 4.0: Understand Environmental Impacts and Resource Factors 

 

4.1  Classify the different 

types of impacts, viz:  

Identify various 

impacts and their 

classes. 

Charts Public 

meetings and 

visual aids. 

- - Explain the various 

types of impacts 
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- direct impacts  

- indirect impacts  

- cumulative impacts 

 4.2  Explain the various 

types of impacts 

4.3  Measure various types 

of  impact 

4.4 List examples of 

impacts 

4.5  Explain categories of 

resource factors namely 

-   atmosphere 

-    water  

-    land  

-   biological environment 

-   sound  

-  human aspect  

-  economic aspects. 

Give examples and 

measure various 

impacts 

Explain categories of 

resource factors such 

as water, atmosphere 

land human aspects 

etc. 

GENERAL OBJECTIVE 5.0: Understand Screening process for EIA 

 

5.1 Explain the term 
screening 

5.2  List element of 

screening 

Explain the term 

 -screening 

-element of screening 

Charts Public 

meetings and 

visual aids. 

- - Explain 

information 

required in a 

screening 
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5.3 List what information 

is required in a screening 

document 

 

5.5 Identify what areas are 

examined in a 

screening 

5.5 Develop questions to 

help one analyze the areas 

of examination 

5.6 Evaluate a project as a 

screener and produce a 

screening document. 

- information required 

in a screening 

document 

- areas that are 

examined in a 

screening 

Explain how to 

construct questions to 

help one analyze the 

areas of examination 

Explain how to 

valuate a project as a 

screener and produce a 

screening document. 

documents 

GENERAL OBJECTIVE 6.0: Understand Scoping process for EIA 

 

6.1 Explain the term 

scoping 

6.2  List element of 

scoping 

 

6.3 List what information 

is required in a scoping 

document 

 

6.4 Identify what areas are 

examined in a scoping 

Explain the term 

scoping, element of 
scoping, information 

is required in a 
scoping document 

 

Explain the areas that 

are examined in a 

scoping 

 

Charts Public 

meetings and 

visual aids. 

- - Explain what  

information is 

required in a 

scoping document 
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6.5 Develop questions to 

help one analyze the areas 

of examination 

 

6.6 Evaluate a project as a 

scoping exercise and 

produce a list of element 

that are contained in the 

document as a report 

GENERAL OBJECTIVE 7.0: Understand Assessment Preparation and Review 

 

7.1 Define the scope of the 

environmental assessment 
project. 

7.2  Explain the need for 
the following: 

Interdisciplinary team 

- Baseline studies 

- Scoping, i.e.  

 

7.3 Describe assessment 

methodologies. 

7.4 Prepare an 

environmental assessment 

(EA) document from 

results of the impact 

Specify the scope of 
the environmental 
assessment project and 
assessment 
methodology. 

 

Explain the need for 

inter-disciplinary 

team, scooping and 

baseline studies. 

 

Prepare environmental 

assessment (EA) 

document from results 

of the impact analysis 

and review an 

environmental 

Charts Public 

meetings and 

visual aids. 

Prepare an 

environmental 

assessment (EA) 

document from 

results of the impact 

analysis. 

Prepare a document 

review of an 

environmental 

Assessment Project 

Guide students to: 

-Prepare an 

environmental 

assessment (EA) 

document from results 

of the impact analysis. 

-Prepare a document 

review of an 

environmental 

Assessment Project  

Prepare an 

environmental 

assessment (EA) 

document from 

results of the 

impact analysis. 
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analysis. 

7.5 Explain document 

review e.g. Internal and 

inter agency reviews. 

7.6 Prepare a document 

review of an environmental 

Assessment Project. 

 

assessment project. 

GENERAL OBJECTIVE 8.0: Understand the concepts of reporting  and reviewing for EIA 

 

8.1 Describe the element 

of an EIA report 
8.2 Identify an 

ineffective EIA report 

8.3 Identify steps in the 
reviewing process 

8.4 Explain the range of 
review methods 

8.5 Explain the table of 
review criteria ratings 

Explain the element 

of an EIA and 
 EIA report 

 

Explain the steps in 
the reviewing process 

And the range of 
review methods 

Explain the table of 

review criteria ratings 

Charts Public 

meetings and 

visual aids. 

- - State steps in the 

reviewing process 

GENERAL OBJECTIVE 9.0: Understand the concepts of decision making and mitigation measures used for environmental impacts 

 

9.1Describe the mitigation 

measures for EI 

9.2 Describe the 
components of an impact 

management plan 

9.3Describe EIA aims and 

concepts 

Explain the mitigation 

measures for EI and 
the components of an 

impact management 
plan 

Explain EIA aims and 
concepts and 

implementation within 
decision making 

Charts Public 

meetings and 

visual aids. 

- - Explain common 

EIA 
implementation 
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9.4 Explain common EIA 

implementation 

9.5 Explain EIA 
implementation within 

decision making 

organization. 

9.6 Explain public review 
or challenge. 

 

organization. 

 

GENERAL OBJECTIVE 10.0: Understand the necessity of monitoring the EIA process and project management 

 

10.1. Describe the purpose 

for monitoring 

10.2 Describe the process 

of monitoring program. 

10.3 Identify the tasks of a 
good project manager. 

10.4 Identify 
considerations in the 

selection of team members. 

10.5 Explain importance of 

scheduling and budget 
preparation. 

Explain purpose, 

process of monitoring 
program. 

List tasks of a good 
project manager and 

considerations in the 
selection of team 

members. 

List the importance of 

scheduling and budget 

preparation. 

Charts Public 

meetings and 

visual aids. 

- - Explain 

importance of 

scheduling and 

budget preparation. 

GENERAL OBJECTIVE 11.0: Understand concepts from EIA to predict future direction 

 

11.1 Explain 
sustainability 

11.2 Explain immediate 

and short term 

Explain immediate 
and short term 

challenges of an EIA 

Charts Public 

meetings and 

visual aids. 

- - Define 

sustainability 
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challenges of an 

EIA 
 

 

 

 

 

 

 

PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

 

COURSE: SANITATION AND WASTE 

MANAGEMENT 

COURSE CODE: ESM 
414 

CONTACT HRS: 1-0-1 

GOAL: This course is designed to provide students with the knowledge and skills required to carry out industrial sanitation and waste 

management 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the fundamentals of workplace sanitation and waste disposal 

2.0 Understand the need for proper layout of industries and provision of essential facilities 

3.0 Know the various methods of controlling industrial waste 

4.0 Understand sanitation procedures in an industrial environment 

5.0 Understand the role of various Agencies in control of industrial waste 

6.0 Know the different methods of solid waste management 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  SANITATION AND WASTE 

MANAGEMENT 

COURSE CODE: ESM  

414 

CONTACT HOUR: 2 

GOAL: This course is designed to provide students with the knowledge and skills required to carry out industrial sanitation and waste 

management 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVES: 1.0 Understand The Fundamentals Of Industrial Sanitation And Waste Disposal 

 1.1 Define industrial 

wastes 

1.2  Classify industrial 

waste 

1.3  Identify sources of 

industrial waste 

1.4 Explain characteristics 

of industrial waste 

1.5 Explain the public 

health implication of 

public wastes 

1.6 Explain wholesome 

and unwholesome of 

water. 

Explain industrial 

wastes, 

classification and 

 sources of 

industrial waste 

 

Explain the public 

health implication 

of public wastes 

 and the wholesome 

and unwholesome 

water 

-projector 

-textbook 

-internet 

-lecture note 

-tutorial 

Identify different types of 

industrial wastes. 

Guide the students 

to identify 

industrial wastes 

Explain 

characteristics 

of industrial 

waste 

 

GENERAL OBJECTIVES: 2.0 Understand the Common Diseases of Food Animals, their Prevention and Control 

 2.1 Describe an ideal 

layout of an industry 

2.2 Explain the essential 

facilities needed in an 

industry 

2.3 Explain the risks 

Explain an ideal 

layout of an 

industry and the 

essential facilities 

needed in an 

industry 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Explain the 

essential 

facilities needed 

in an industry 
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associated with poor 

sanitary conditions in an 

industry 

2.4 Describe appropriate 

measures to address the 

problems created in 2.3 

above 

Explain the risks 

involved in a un- 

sanitized industry. 

GENERAL OBJECTIVES: 3.0 Understand The Principles Of Managing Sewage Design 

7-9 3.1 Explain industrial 

Health control measures 

under the following 

a. Engineering 

i. substitution 

ii. modification of 

equipment 

b. Administrative e.g.  

i. shifting 

ii. Motivation (incentives, 

annual leave etc. 

iii. Inspection etc. 

c. Personal protection e.g. 

use of gloves, aprons, 

boots, goggles 

3.2 Explain the specific 

methods of disposal of 

industrial waste according 

to its characteristics 

(gaseous, liquid and solid) 

3.3 Identify problems of 

industrial waste 

Explain industrial 

Health control in: 

a. Engineering 

i. substitution 

ii. modification of 

equipment 

b. Administrative 

e.g.  

i. shifting 

ii. Motivation 

(incentives, annual 

leave etc. 

iii. Inspection etc. 

c. Personal 

protection e.g. use 

of gloves, aprons, 

boots, goggles. 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Explain the 

specific 

methods of 

disposal of 

industrial waste 

according to its 

characteristics 

GENERAL OBJECTIVES 4.0 Understand Sanitation Procedures On Industrial Environment 

10-

12 

4.1 Describe various ways 

of ensuring environmental 

Explain various 

ways of ensuring 

-projection 

-textbooks 

Carry out plant inspection 

and health education 

Guide students to 

carry out plant 

Describe 

various ways of 
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sanitation in an industry. 

4.2 Explain procedures 

involved in plant 

inspection with a view to 

detecting and abating to 

nuisances 

4.3 Carry out plant 

inspection and health 

education Programmes in 

industry. 

4.4 Write technical report 

on industrial visit 

 

environmental 

sanitation in an 

industry and 

procedures 

involved in plant 

inspection with a 

view to detecting 

and abating to 

nuisances 

 

Explain processes 

involved in writing 

a technical report 

on industrial visit 

 

- internet 

- lecture notes 

- tutorial 

-Plant 

programmes in industry. 

 

inspection and 

health education 

programmes in 

industry. 

 

ensuring 

environmental 

sanitation in an 

industry. 

GENERAL OBJECTIVE 5.0:  Understand the Role Of Various Agencies In Control Of Industrial Waste 

13-

15 

5.1 Describe the role of 

Governmental and 

Non- Governmental 

Agencies in: 

i. - legislation 

ii. - direct involvement of 

industry 

- industrial Health 

Education 

5.2   Describe the 

contributions of other 

professionals in the control 

of industrial waste 

Explain the role 

of Governmental 

and Non- 

Governmental 

Agencies in: 

iii. - legislation 

iv. - direct 

involvement 

of industry 

- industrial 

Health 

Education 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Explain the 

contributions of 

other 

professionals in 

the control of 

industrial waste 

and 

management. 
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PROGRAMME: NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

Course:  Environmental Project Management Code: :     ESM 416                            Credit Unit:      2hours/week 

  Theoretical:      2hours/week 

Year:   Two                      Semester: Two Pre-requisite: None PRACTICAL:      0hours/week 

Goal: This course is designed to introduce students to project management concepts and tools and its application to environmental 

projects. 

General Objectives:  

On completion of this course, the student should be able to:  

1.0  Understand the key concepts and element of project management 

2.0 Develop a project plan using the twelve steps of project planning. 

3.0 Set up project plan 

4.0 Constitute and Manage Project team 

5.0 Track and Monitor a Project 

6.0 Understand project cost analysis. 

7.0 Understand the knowledge necessary to manage the differences inherent in large and small projects and programs. 

8.0 Understand the knowledge necessary to manage the problems and opportunities that occur during the course of a project. 

9.0 Understand the variety of project management tools and methods 

10.0 Understand the processes and techniques involved in the evolution, revolution, and termination of a project 
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PROGRAMME: NATIONAL DIPLOMA IN ENVIRONMENTAL  SCIENCE AND MANAGEMENT TECHNOLOGY 

Course:  : Environmental Project Management Course Code:  ESM  416 Contact Hours: 2-0-0 

Theoretical: 2hour/week  

Year:      Two                      Semester: Two Pre-requisite:  None Practical:  0hour/week 

General Objective 1.0: Understand the key concepts and element of project management 

Week 

Theoretical Content Practical Content 

Specific Learning Objectives Teacher’s 

activities 

Resources Specific 

Learning 

Objectives 

Teacher’s activities Evaluation  

 

1.1 Describe a project in terms 
of a    definition; and the key 
components. 

 

1.2 Describe the different factors 

that can have impact on a 

project. 

 

1.3 Describe the guidelines used 

in setting the stage for successful 

project. 

 

1.4 Describe the four steps in 

analyzing a project from the 

past. 

Explain projects 
and its key 
components, the 
role of 
Governmental and 
Non- Governmental 
Agencies in: 

v. - legislation 

vi. - direct 

involvement of 

industry 

- industrial 

Health 

Education 

 

Chalkboard 

Multi-media 

Magnetic 

Board 

Markers 

- - Explain the 

different factors 

that can have 

impact on project 
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1.5 Describe the characteristics 

of a successful project 

 

 

General Objective 2.0: Develop a project plan using the twelve steps of project planning. 

 

2.1 Describe the steps used in 
defining a project. 

 

2.2 Describe the overall structure 

used in presenting the project 

plan. 

Explain in detail 

items 2.1 – 2.2 

Chalkboard 

Multi-media 

Chart 

- - Explain the steps 

used in defining a 

project 

General Objective 3.0 Set up project plan 

 

3.1 Describe the process of 
defining a task. 

3.2  Illustrate the four types 
of tasks. 

3.3 Describe the process of 
scheduling. 
 

Explain in detail 
the various types 
of tasks and their 
interrelationships 
and 
interdependencies 

Chalkboard 

Multi-media 

Magnetic 

Board 

  List the various 

types of task 

General Objective 4.0  Constitute and Manage Project team 

 

 

4.1 Describe a project 
team in terms of: key 
types of people. 
 

4.2 Describe the process of 

managing the team in terms of: 

addressing problems with the 

Explain the process 

of managing the 

team in terms of: 

addressing 

problems with the 

team; getting more 

out of a team 

Chalkboard 

Multi-media 

Magnetic 

Board 

Markers 

- - Describe a project 

team 
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team; getting more out of a team 

member; bringing in someone 

new in the middle of the project; 

and getting rid of a team 

member. 

4.3 Describe the process of 

dealing with team issues, 

specifically: project disasters; 

team enjoyment; team rewards; 

and team suggestions. 

member; bringing 

in someone new in 

the middle of the 

project; and getting 

rid of a team 

member. 

Explain the process 

of dealing with 

team issues, 

specifically: project 

disasters; team 

enjoyment; team 

rewards; and team 

suggestions. 

General Objective 5.0 Track and Monitor a Project 

. 

5.1 Describe the key 

management activities 

involved in tracking and 

monitoring a project. 

5.2  Describe the key aspects of 

project administration 

 

Explain how to 

track and monitor a 

project. 

Discuss the key 

aspects of project 

administration 

 

 

Multi-media 

Magnetic 

Board 

Markers 

 

- - Explain how to 

track and monitor a 

project 

General Objective 6.0 Understand project cost analysis. 



 151 

 

6.1 Describe the characteristics 
of project costs. 

6.2 Describe the six steps in 
calculating planned project 
costs and the trade-offs of 
accuracy versus effort in 
those calculations. 

6.3 Describe the guidelines to be 
used for building a project 
budget. 

6.4 Compare and contrast the 
concept of budget versus 
actual costs. 

6.5 Describe the concepts of 
earned value and activity-
based costing. 

Explain the six 

steps in calculating 

planned project 

costs and the trade-

offs of accuracy 

versus effort in 

those calculations. 

Multi-media 

Magnetic 
Board 

Markers 

- - Describe the six 
steps in calculating 
planned project 
costs and the trade-
offs of accuracy 
versus effort in 
those calculations. 

 

General Objective 7.0 Understand the knowledge necessary to manage the differences inherent in large and small projects and 
programs. 

 

7.1  Describe the size of a 
project in terms of: measuring 
project size; relating project size 
with potential risk; and sizing a 
project 

7.2 Describe the characteristics 

of large and small projects. 

7.3 Describe the four levels of 

projects that address the size and 

complexity of different projects 

and approaches for managing the 

different levels. 

Discuss in details 
how to manage 
both small and 
large projects 
taking cognizance 
of the potential 
risks. 

Multi-media 

Magnetic 

Board 

Markers 

 

 

 

 

 

  Explain the 

characteristics of 

large and small 

projects 

General Objective 8.0 Understand the knowledge necessary to manage the problems and opportunities that occur during the course 
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of a project. 

 

8.1 Describe the five steps to be 
used in defining and addressing 
project issues and opportunities. 

8.2 Describe the possible 

symptoms and underlying issues 

that may occur when a project 

runs into problems, as well as 

possible solutions. 

Explain Project 
Management issues 

Multi-media 

Magnetic 

Board 

Markers 

  Explain Project 

Management issues 

General Objective 9.0 Understand the variety of project management tools and methods 

 

9.1 Describe the role that 
communications plays in project 
management. 

9.2 Describe the types and uses 

of communications necessary to 

good project management. 

9.3 Describe project 

management software in terms 

of: what it is; why it is used and 

the five key activities that relate 

to its use. 

Explain various 
project 
management tools 
and methods with 
specific examples. 

 

Multi-media 

Magnetic 

Board 

Markers 

  Explain various 
project 
management tools 
and methods 

 

General Objective 10.0 Understand the processes and techniques involved in the evolution, revolution, and termination of a project 

 

 

10.1Describe the process of 
project change and death in 

terms of: characteristics of 
change; approaches for 

implementing change; and 
approaches for killing a 

Explain the 

processes and 

techniques in the 

evolution, 

revolution and 

termination of a 

Multi-media 

Chart 
  Explain the 

processes and 

techniques in the 

evolution, 

revolution and 

termination of a 
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project. 
 

10.2Describe the process of 
project reviews in terms of: 
defining a project‟s success; and 
conducting a project review. 

 
 

10.3Describe the value 
of project management 
to organizations and 
individuals. 

 

 

 

project project 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE: ADVANCE MAN AND 

ENVIRONMENT  

COURSE CODE: ESM 417 CONTACT HRS: 2-0-0 

GOAL: This course is designed to enable the student know the impact of man‟s activities on the environment. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0: Understand the role of man as a geomorphological agent 

2.0: Understand man‟s impact on climate and the atmosphere 

3.0: Appreciate the powers of man in further environmental changes 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ADVANCE MAN AND 

ENVIRONMENT  

COURSE CODE: ESM 416 CONTACT HOUR: 2 

GOAL: This course is designed to enable students know the impact of man‟s activities on the environment. 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Week Specific Learning 

Objectives 

Teacher’s Activities Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s Activities Evaluation 

GENERAL OBJECTIVE:  1.0 UNDERSTAND THE ROLE OF MAN AS A GEOMORPHOLOGICAL AGENT 

 

1 

1.1 Describe landforms 

produced by 

excavations 

1.2 Describe landforms 

produced by waste 

dumping 

1.3 Explain the role of 

man in accelerated 

sedimentation 

1.4 Describe the impact 

of man in ground 

subsidence 

1.5 Explain the role of 

man in accelerated 

weathering of 

landforms 

1.6 Explain the role of 

man in accelerated mass 

movement of landforms 

1.7 Describe the various 

aspects of man‟s 

deliberate modifications 

of channels 

1.8 Explain the role of 

Explain landforms 

produced by 

excavations, waste 

dumping 

role of man in 

accelerated 

sedimentation 

 

Describe the impact 

of man in ground 

subsidence 

 

Explain the role of 

man in accelerated 

weathering of 

landforms. 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

- - Describe the 

role man on 

landform, 

ground 

subsidence and 

coastal erosion 
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man in accelerated coastal 

erosion 

1.9 Explain man‟s 

influence on 

seismicity and 

volcanoes 

GENERAL OBJECTIVE:  2.0 UNDERSTAND MAN’S IMPACT ON CLIMATE AND THE ATMOSPHERE 

 

 

2 

2.1 Explain the carbon 

dioxide problem 

2.2 Explain the problem 

of other gases 

2.3 Explain the problem 

of aerosols 

2.4 Explain the problem 

of thermal pollution of 

air 

2.5 Describe the role of 

atmospheric pollution 

in climate 

modification. 

2.6 Describe the effects of 

high-flying aircrafts 

on the upper 

atmosphere 

2.7 Explain vapour trails 

in relation to climate 

modification 

2.8 Explain the „‟Green 

House‟‟ effect 

2.9 Explain the possible 

effects of water 

diversion schemes on 

micro-climates 

Explain the problem 

of  

 carbon dioxide and 

other gases ,aerosols 

 

Explain the problem 

of thermal pollution 

of air atmospheric 

pollution in climate 

modification. 

Explain the effects of 

high-flying aircrafts 

on the upper 

atmosphere 

 

Explain vapour trails 

in relation to climate 

modification 

 

Explain the „‟Green 

House‟‟ effect 

Explain the possible 

effects of water 

diversion schemes on 

micro-climates 

 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

  Describe 

man‟s impact 

on the 

atmosphere 

 

 

List the 

influence of 

aerosol on the 

environment 
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2.10 Describe the role 

of man in creating 

urban climates 

2.11 Describe the role 

of smoke haze on 

photochemical smog 

formation 

2.12 Explain the effects of 

artificial rain-making on 

climate modification 

GENERAL OBJECTIVE:  3.0: APPRECIATE THE POWERS OF MAN IN FURTHER ENVIRONMENTAL CHANGES 

 

3 

 

 

3.1 Explain the powers of 

man in the proliferations 

of environmental impacts 

3.2 Distinguish between 

reversible and 

irreversible 

environmental 

changes. 

3.3 List examples of 

reversible environmental 

changes 

3.4 List examples of 

irreversible 

environmental 

changes 

3.5 Describe the 

susceptibility of 

the environment 

to changes 

3.6 Describe the role 

of nature in 

resisting 

Explain the powers of 

man in the 

proliferations of 

environmental 

impacts 

 

List the differnces 

between reversible 

and irreversible 

environmental 

changes. 

List examples of 

reversible 

environmental 

changes 

List examples of 

irreversible 

environmental 

changes 

 

environment to 

changes 

-projection 

-textbooks 

- internet 

- lecture notes 

- tutorial 

  Describe how 

man‟s 

activities in the 

environment 

influences 

reversible and 

irreversible 

changes 
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environmental 

changes 

3.7 Explain the 

possible roles of 

man in 

preventing 

environmental 

changes 

Describe the role of 

nature in resisting 
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YEAR TWO SECOND SEMESTER  
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

COURSE: ECOLOGICAL DISASTER, 

PREVENTION AND CONTROL 

COURSE CODE: ESM 

421 
CONTACT HRS: 1-0-1 

GOAL: This course is designed to give students knowledge needed to identify various environmental hazards and how to control them. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand the basic principles of desertification 

2.0 Understand the Process of Soil Erosion 

3.0 Understand the Basic Principles of Floods 

4.0 Understand basic principles of drought 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCINENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ECOLOGICAL DISASTER, 

PREVENTION AND CONTROL 

COURSE CODE: ESM 

421 

Duration:  CONTACT HOUR: 2 

GOAL: This course is designed to provide students with knowledge needed to identify various environmental hazards and how to control them 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand the basic principles of desertification 

1-2 1.1 Define an 

environmental hazard 

1.2 Define geographical 

hazard 

1.3 State the 

environmentalist 

definition of 

environmental 

deterioration 

1.4 Explain the concept of 

environmental quality 

1.5 Describe 

climatological factors as 

agents of 

environmental hazards. 

Define  

-geographical 

hazard 

-Environmental 

deterioration, 

-environmental 

quality,  

 

Explain 

climatological 

factors as agents of 

environmental 

hazards. 

Audio 

visual Aids 

Charts  

- - State the 

environmentalist 

definition of 

environmental 

hazards 

General Objective 2.0: Understand the basic principles of desertification 

3-6 2.1 Define desertification 

2.2 Describe the process 

of desert 

encroachment 

2.3 Identify the causal 

agents of desert 

encroachment 

Explain 

encroachment 

and the causal 

agents of desert 

encroachment. 

 

 

 Audio 

visual Aid 

Charts  

Identify the causal agents 

of desert encroachment 

Guide students to 

identify the causal 

agents of desert 

encroachment 

Explain types 

and patterns of 

desertification 

 

Explain the 

climatological 

hypothesis of 
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2.4 Explain types and 

patterns of 

desertification 

2.5 Explain the effects of 

desert advancement 

on the environment 

2.6 Explain the 

climatological hypothesis 

of desertification 

2.7 Describe ways of 

preventing 

desertification 

List : 

-types  

- patterns and 

effects of 

desertification 

and also the effects 

of desert 

advancement 

on the environment 

 

Explain the 

climatological 

hypothesis of 

desertification and 

state ways of 

preventing 

desertification 

desertification 

General Objective 3.0: Understand the Process of Soil Erosion 

7-9 3.1 Describe the soil 

erosion process 

3.2 List causes of erosion 

3.3 Explain the effect of 

erosion on soil 

3.4 Describe glacial scars 

and wave erosion 

3.5 Describe erosion 

patterns in different soil 

types 

3.6 List various erosion 

features 

3.7 Explain irrigation as a 

soil erosion hazard 

3.8 Explain ways of 

Explain the soil 

erosion, the causes  

and types of 

erosion, such as: 

glacial scars and 

wave erosion 

List the effect of 

erosion on soil 

 

Explain the erosion 

patterns  and 

features in different 

soil types 

 

 

 Auto 

visual Aid 

- - List various 

erosion features 
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preventing erosion 

 

 

 

 

Explain irrigation 

as a soil erosion 

hazard and ways of 

prevent it.x 

 

GENERAL OBJECTIVE 4.0: Understand the Basic Principles of Floods 

10-

12 

4.1 Define geophysical 

hazard 

4.2 List geophysical 

occurrences in nature that 

disturb the environment 

4.3 Explain the 

environmental hazards of 

floods, 

hurricanes, typhoons, and 

monsoons 

4.4 Explain the role of the 

following in making 

or breaking landscapes: 

- rivers and streams 

- earthquakes and 

landslides 

- hurricane, typhoons, 

monsoons 

and floods 

4.5 Describe flood as a 

natural phenomenon 

4.6 Identify flood-

susceptible areas 

4.7 Explain ways of 

preventing floods. 

Classify types of 

hazards: 

-geophysical hazard 

and  

-environmental 

hazards 

 

 List geophysical 

occurrences in 

nature that 

disturb the 

environment 

 

List the 

environmental 

hazards of floods, 

hurricanes, 

typhoons, and 

monsoons 

 

Explain the role of 

the following in 

making 

or breaking 

landscapes: 

- rivers and streams 

- earthquakes and 

Magnetic Board, 

Auto 

visual Aid 

Identify flood-susceptible 

areas 

 

Guide students to 

identify flood-

susceptible areas 

 

Explain the 

environmental 

hazards of 

floods, 

hurricanes, 

typhoons, and 

monsoons 

 



 164 

 

 

 

 

 

landslides 

- hurricane, 

typhoons, 

monsoons 

and floods 

Describe flood as a 

natural 

phenomenon 

 

 Explain ways of 

preventing floods. 

GENERAL OBJECTIVE 5.0:  Understand basic principles of drought 

13 5.1 Define drought as a 

natural phenomenon 

5.2 Describe the drought 

process 

5.3 Identify the causal 

agents of drought 

5.4 Describe the early 

warning systems of 

drought 

5.5 Explain the 

climatological hypothesis 

of 

drought formation 

Explain drought as 

a natural 

phenomenon 

 

Explain the drought 

process, the causal 

agents of drought 

 

Explain the early 

warning systems of 

drought and the 

climatological 

hypothesis of 

drought formation. 

 Auto 

visual Aid 

Charts  

Identify the causal agents 

of drought 

Guide students to 

identify the causal 

agents of drought 

Explain the 

climatological 

hypothesis of 

drought 

formation 
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PROGRAMME: Higher National Diploma in Environmental Science and Management Technology 

COURSE: ENVIRONMENTAL PERFORMANCE COURSE CODE: ESM 

422 
CONTACT HRS: 2-0-0 

GOAL:   The course is designed to provide students with clear and meaningful picture of any organization‟s environmental performance 

by collecting absolute data information on performance. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand life cycle analysis/material utilization efficiency 

2.0 Understand the environmental benchmarking compliance 

3.0 Understand business and the environment 

4.0 Understand principles of social responsibility/community affair, safety, health environment and security programme 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  ENVIRONMENTAL 

PERFORMANCE 

COURSE CODE: ESM 

422 

CONTACT HOUR: 2 

GOAL: To make the student have clear and meaningful picture of any organization‟s environmental performance by collecting absolute data 

information on performance 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand Life Cycle Analysis/Material Utilization Efficiency 

1-3 1.1.Define the term: 

(i)life cycle Analysis 

(ii)Material utilization 

Efficiency 

1.2.Explain the goal and 

purpose of LCA and 

material utilization 

efficiency 

1.3.Mention four main 

phases of LCA and 

Describe each of them 

1.4.Describe the use of 

data analysis on LCA and 

mode of collection 

 

 

Explain the term: 

(i)life cycle 

Analysis 

(ii)Material 

utilization 

Efficiency 

Explain the goal 

and purpose and 

phases of LCA and 

material utilization 

efficiency 

Explain the use of 

data analysis on 

LCA and mode of 

collection. 

Magnetic Board, 

Auto 

visual Aid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- - Describe the 

use of data 

analysis on 

LCA and mode 

of collection 
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General Objective 2.0: Understand The Environmental Benchmarking Compliance 

4-7 2.1. mention local 

contribution to global 

climate change 

2.2.State the 

communication strategy 

used in environmental 

benchmarking compliance 

2.3.Explain the terms 

(i)Nature 

(ii)Biodiversity 

(iii)Pollution 

2.4.Describe 

environmental waste 

production and 

management 

2.5.Describe the 

importance of green urban 

arrears and sustainable 

land 

2.6. Explain water 

consumption and waste 

water treatment. 

2.7.Describe noise 

pollution 

Explain local 

contribution to 

global climate 

change 

Explain the 

communication 

strategy used in 

environmental 

benchmarking 

compliance 

Explain the terms 

(i)Nature 

(ii)Biodiversity 

(iii)Pollution 

Explain 

environmental 

waste production 

and management 

Explain the 

importance of green 

urban arrears and 

sustainable land 

and water 

consumption and 

wastewater 

treatment. 

Magnetic Board, 

Auto 

visual Aid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- - Explain various 

ways used to 

accomplish 

environmental 

benchmarking 

compliance   
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Explain noise 

pollution. 

General Objective 3.0: Understand Business And The Environment 

8-11 3.1.Describe the concept 

of environment and 

business 

3.2.Explain types of 

business environment 

3.3.List different 

components of business 

environment 

3.4.Explain environment 

factor affecting business 

of an Organisation 

3.5.State how economic 

problems affect business 

environment 

3.6.Explain how does 

ethnic behavior affect the 

performance of employee 

or an Organisation 

3.7.Describe what extent 

will political instability 

impact business 

environment 

3.9.State five major 

variables found in an 

Explain the concept 

of environment and 

business 

Explain types, 

components and 

factor affecting an 

Organization of 

business 

environment 

Explain how 

economic problems 

affect business 

environment and 

how does ethnic 

behavior affect the 

performance of 

employee or an 

Organisation 

Explain extent to 

which political 

instability impact 

business 

environment, 

internally and 

externally. 

Magnetic Board, 

Auto 

visual Aid 

- - Describe the 

concept of 

environment 

and business 
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Organisation 

3.10.Explain internal and 

external environment  

 

GENERAL OBJECTIVE 4.0: Understand Principles Of Social Responsibility/Community Affair, Safety, Health Environment And Security 

Programme 

12-

15 

4.1.Define corporate 

social responsibility 

(CSR) 

4.2. Explain corporate 

social responsibility. 

4.3.List the benefits of 

CSR 

4.4.Explain how does 

CSR relate to stress at 

work 

4.5.Describe the policy on 

community affair safety, 

health ,environment and 

security(CASHES) 

4.6.Describe the 

relationship between 

business operator and the 

community in terms of 

safety, health, 

environment and security 

4.7.Enumerate (CASHES) 

regulation/ references and 

Explain corporate 

social responsibility 

(CSR) and 

corporate social 

responsibility. 

Explain the benefits 

of CSR and how 

CSR relate to stress 

at work. 

Explain the policy 

on community 

affair safety, health, 

environment and 

security (CASHES) 

Explain the 

relationship 

between business 

operator and the 

community in terms 

of safety, health, 

environment and 

security. 

Magnetic Board, 

Auto 

visual Aid 

- - Explain how 

does CSR relate 

to stress at work 
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standards  

4.8.Explain night work 

precautions in an 

environment 

4.9.Describe health, 

medical and welfare  

programme for hosting 

community 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

COURSE: Sampling Methods for Polluted Sites COURSE CODE: ESM 

423 
CONTACT HRS: 1-0-2 

GOAL: This course designed to give students the knowledge and skills for sampling methods of contaminated sites 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand Environmental Methods and Techniques 

2.0 Obtain soil samples for chemical analysis 

3.0 Know how to view construction of a monitoring well after drilling a borehole 

4.0 Operate organic, vapour analyzers for use in performing a soil gas survey 

5.0 Know utility location demonstration for a subsurface data collection 

6.0 Use a backhoe for collecting soil sample 

7.0 Perform a hydraulic response test in a monitoring well to determine hydraulic conductivity. 

8.0 Conduct water level survey to determine the water table gradient and direction of ground water flow. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

COURSE:  Sampling Methods for Polluted 

Sites 

COURSE CODE: ESM 

423 

CONTACT HOUR: 3 

GOAL: This course aims to equip the students with the knowledge and skills for sampling methods of contaminated sites 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand Environmental Methods and Techniques 

1-3 1.1 List sampling 

techniques and 

analytical methods used 

to determine common 

pollutants. 

1.2 Explain the complexity 

of pollution issues and 

environmental 

chemistry with 

emphasis on chemicals‟ 

fugacity and 

environmental 

partitioning. 

1.3 Explain how to analyze 

environmental issues in 

order to select 

appropriate sampling 

and analytical methods 

to quantitatively and 

qualitatively  

1.4 Assess the magnitude 

of environmental 

contamination/pollution 

Explain sampling 

techniques and 

analytical methods 

used to determine 

common pollutants. 

and the complexity 

of pollution issues 

and environmental 

chemistry with 

emphasis on 

chemicals‟ fugacity 

and environmental 

partitioning. 

Explain how to 

analyze 

environmental issues 

in order to select 

appropriate sampling 

and analytical 

methods to 

quantitatively and 

qualitatively assess 

the magnitude of 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

Audio visual 

Determine common 

pollutants in air, water, 

wastewater, sediment and 

soil using sampling and 

analytical techniques. 

 

 

Guide student to 

determine 

common pollutants 

in air, water, 

wastewater, 

sediment and soil 

using sampling 

and analytical 

techniques 

List sampling 

techniques and 

analytical 

methods used to 

determine 

common 

pollutants. 

 

What are the 

limitations of 

sampling 

procedures of 

analytical 

methods in 

environmental 

analysis 
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1.5 Describe how to apply 

statistical tools and 

modeling applications 

to process, analyze and 

interpret data obtained 

in environmental 

sampling and analyses. 

1.6 Contrast advantages 

and limitations of the 

sampling procedures 

and analytical methods 

employed in 

environmental 

analyses. 

environmental. 

 

Explain advantages 

and limitations of the 

sampling procedures 

and analytical 

methods employed 

in environmental 

analyses. 

General Objective 2.0: Obtain soil samples for chemical analysis 

4-5 2.1 Explain concerns 

associated with sample 

collection procedure and 

labelling, sample tool 

decontamination 

procedures. 

 

2.2 Explain the following: 

Soil vapour screening and 

core logging. 

 

2.3 Describe how to 

practice soil vapour 

screening as an aid to 

sample selection and core 

logging. 

 

 

Explain concerns 

associated with 

sample collection 

procedure and 

labelling, sample 

tool decontamination 

procedures and how 

to practice soil 

vapour screening as 

an aid to sample 

selection and core 

logging. 

 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

Perform soil vapour 

screening as an aid to 

sample selection and core 

logging. 

 

Guide students to 

perform soil vapour 

screening as an aid 

to sample selection 

and core logging 

Explain soil 

vapour screening 

and core logging. 
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General Objective 3.0: Know how to view construction of a monitoring well after drilling a borehole 

6 3.1 Explain the method to 

develop and purge a 

monitoring well. 

3.2 Describe the methods 

and concerns in 

collecting water 

samples for a variety 

of chemical 

contaminants, and 

preservation 

techniques. 

Explain how to 

develop and purge a 

monitoring well. 

and methods and 

concerns in 

collecting water 

samples for a 

variety of chemical 

contaminants, and 

preservation 

techniques. 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Identify the method to 

develop and purge a 

monitoring well. 

 

Guide students to 

identify the 

method to develop 

and purge a 

monitoring well. 

 

Describe the 

methods and 

concerns in 

collecting water 

samples for a 

variety of 

chemical 

contaminants, 

and 

preservation 

techniques. 

GENERAL OBJECTIVE 4.0: Operate organic, vapour analyzers for use in performing a soil gas survey 

 4.1 Define soil survey. 

 

4.2 Describe how to 

conduct a soil survey and 

collect vapor samples. 

 

4.3 Enumerate the 

problems or conditions 

that may affect the survey 

results. 

Explain how to 

conduct a soil 

survey and collect 

vapor samples. 

 

Discuss the 

problems or 

conditions that may 

affect the survey 

results. 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

 

Conduct a soil survey and 

collect vapor samples 

Guide students to 

conduct a soil 

survey and collect 

vapor samples  

Explain the 

problems or 

conditions that 

may affect the 

survey results. 

GENERAL OBJECTIVE 5.0:  Utility location demonstration for a subsurface data collection 

10-

12 

5.1 Identify different types 

of geophysical tools. 

5.2 Describe how to use 

different types of 

geophysical tools 

5.3 Describe the problems 

or conditions that may 

affect the geophysical 

Explain different 

types of geophysical 

tools and how to use 

the different tools 

and the problems or 

conditions that may 

affect the 

geophysical result. 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

Geophysical tools 

Identify different types of 

geophysical tools 

Guide students to 

identify different 

types of 

geophysical tools 

State how to use 

different types of 

geophysical tools 
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results. 

GENERAL OBJECTIVE 6.0: Understand how to use a backhoe for collecting soil sample 

10-

12 

6.1 Explain the use of 

headspace test to 

determine the 

presence of volatile 

organics. 

6.2 Describe the correct 

safety procedures 

when working 

alongside excavating 

equipment. 

 

Explain the use of 

headspace test to 

determine the 

presence of volatile 

organics. 

 

Explain the correct 

safety procedures 

when working 

alongside excavating 

equipment. 

 

Laptop  

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

Geophysical tools 

Demonstrate the use of head 

space test to determine the 

presence of volatile organics 

Guide students to 

determine the 

presence of 

volatile organics 

using head space 

test. 

List the correct 

safety 

procedures 

when working 

alongside 

excavating 

equipment 

GENERAL OBJECTIVE 7.0: Perform a hydraulic response test in a monitoring well to determine hydraulic conductivity. 

10-

12 

7.11 Define hydraulic 

conductivity. 

7.12 Describe how to 

conduct a hydraulic 

response test. 

7.13 Describe the 

procedure used for 

applying either the 

Bouwer and Rice 

method or the 

Hvorslev method. 

7.14 Describe how to 

gather data using a 

data logger. 

7.15 Calculate hydraulic 

conductivity using 

field data. 

Explain hydraulic 

conductivity and 

how to conduct a 

hydraulic response 

test and the 

procedure used for 

applying either the 

Bouwer and Rice 

method or the 

Hvorslev method. 

 

Explain how to 

gather data using a 

data logger 

and calculate 

hydraulic 

conductivity using 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

Geophysical tools 

Perform a hydraulic response 

test in a monitoring well to 

determine hydraulic 

conductivity 

Guide students 

to perform a 

hydraulic 

response test in a 

monitoring well 

to determine 

hydraulic 

conductivity 

Describe how to 

conduct a 

hydraulic 

response test 
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 field data. 

 

GENERAL OBJECTIVE 8.0: Conduct a water level survey to determine the water table gradient and direction of ground water flow 

10-

12 

8.1 Use an electric water 

tape to measure 

water levels in a 

monitoring well. 

8.2 Use a surveying 

level to determine 

relative borehole 

elevations. 

8.3 Calculate ground 

water elevations. 

8.4 Prepare a hydraulic 

gradient map. 

8.5 Determine the 

direction of ground 

water flow 

Explain the use of 

electric water tape to 

measure water levels 

in a monitoring well 

and surveying level 

to determine relative 

borehole elevations. 

 

Explain how to 

calculate ground 

water elevations. 

And prepare a 

hydraulic gradient 

map to the direction 

of ground water 

flow. 

Laptop  

White board  

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

 

Electric water 

tape 

Survey level 

 

Use an electric water tape to 

measure water levels in a 

monitoring well. 

 

Use a surveying level to 

determine relative borehole 

elevations. 

 

Calculate ground water 

elevations. 

 

Prepare a hydraulic gradient 

map. 

 

Determine the direction of 

ground water flow 

Guide students 

to: 

-use an electric 

water tape to 

measure water 

levels in a 

monitoring well. 

 

-use a surveying 

level to determine 

relative borehole 

elevations. 

 

-calculate ground 

water elevations. 

 

-prepare a 

hydraulic gradient 

map. 

 

-determine the 

direction of 

ground water 

flow 

State the 

importance of 

water level in a 

monitoring 

well. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

 

COURSE: Polluted Site Investigation and 

Remediation 

COURSE CODE: ESM 

424 
CONTACT HRS: 1-0-2 

GOAL: This course  is designed to acquaint students with the  summary of the main processes in the management of polluted sites, site 

audit, site investigation, sampling, risk assessment, remediation. 

GENERAL OBJECTIVE: 

On completion of this course, the students should be able to: 

1.0 Understand Environmental Site Assessment and Audit 

2.0 Know Environmental Site Investigation Techniques and Methods 

3.0 Understand the elements within the Contaminated Site Regulation that apply to contaminated site remediation plans 

4.0 Know remediation plan of polluted sites. 

5.0 Know basic in-situ and ex-situ remediation strategy. 

6.0 Know when risk assessment should be considered for management of polluted site. 

7.0 Know remediation design and implementation 

8.0 Understand ex-situ thermal and biological treatment technologies for remediation of organic contaminants. 

9.0 Know Air-flushing technologies for remediation of organic contaminants 

10.0 Understand free product-recovery and groundwater treatment 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN ENVIRONMENTAL SCIENCE AND  MANAGEMENT TECHNOLOGY 

COURSE:  Polluted Site Investigation and 

Remediation 

COURSE CODE: ESM 

424 

CONTACT HOUR: 3 

GOAL: This course summarizes the main processes in the management of contaminated sites, site audit, site investigation, sampling, risk 

assessment, remediation. 

COURSE SPECIFICATION:  THEORETICAL CONTENT COURSE SPECIFICATION:  PRACTICAL CONTENT 

Wee

k 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Learning 

Resources 

Specific Learning 

Objectives 

Teacher’s 

Activities 

Evaluation 

GENERAL OBJECTIVE: 1.0: Understand Environmental Site Assessment and Audit 

1-3 1.1 Define environmental 

site assessment, 

environmental site 

investigation and 

environmental audit. 

1.2 Differentiate the above 

(1.1) with examples.  

 

1.3 Explain the regulatory 

context for 

environmental site 

assessment and 

environmental audit. 

1.4 Describe how to locate 

potential environmental 

concerns associated 

with a host of industrial 

or commercial 

properties. 

1.5 Explain the different 

types of environmental 

audits based on the 

Explain 

environmental site 

assessment, 

environmental site 

investigation and 

environmental audit. 

 

Explain the 

regulatory context 

for environmental 

site assessment and 

environmental audit 

and how to locate 

potential 

environmental 

concerns associated 

with a host of 

industrial or 

commercial 

properties. 

 

Text Books 

Internet 

Projector 

Calculators 

Locate potential 

environmental concerns, 

associated with a host of 

industrial or commercial 

properties 

Guide student to 

locate potential 

environmental 

concerns, 

associated with a 

host of industrial 

or commercial 

properties 

Differentiate 

between an 

environmental 

site assessment, 

environmental 

site investigation 

and an 

environmental 

audit including 

examples of their 

respective 

contextual uses. 

 

 

Explain how to 

evaluate the 

different types of 

environmental 

activities. 
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process to perform an 

audit. 

1.6 Identify the element 

within the 

contaminated sites 

regulations that apply 

to site investigation 

procedures. 

General Objective 2.0: Know Environmental Site Investigation Techniques and Methods 

4-5 2.1 List environmental site 

investigation techniques 

and methods. 

 

2.2 Describe the concepts 

of non-invasive assessment 

techniques to site 

assessment. 

 

2.3 Illustrate the 

application of invasive 

techniques used in site 

characterization. 

 

2.4 Explain the statistical 

relevant to sample location 

and analysis of analytical 

data in the planning of 

sampling programs. 

 

2.5 Describe how to design 

site investigation based on 

evaluation of field data. 

 

Explain 

environmental site 

investigation 

techniques and 

methods. 

 

Explain the concepts 

of non-invasive 

assessment 

techniques to site 

assessment and the 

application of 

invasive techniques 

used in site 

characterization. 

 

Explain the 

statistical relevant to 

sample location and 

analysis of analytical 

data in the planning 

of sampling 

programs and how to 

design site 

Text Books 

Internet 

Projector 

Audio visuals 

 

Perform site investigation 

based on evaluation of field 

data. 

Guide students to 

perform site 

investigation based 

on evaluation of 

field data. 

List 

environmental 

site investigation 

techniques and 

methods 

 

 

Explain the 

statistical 

relevant to 

sample location 

and analysis of 

analytical data 

in the planning 

of sampling 

programs. 
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investigation based 

on evaluation of 

field data. 

 

GENERAL OBJECTIVE 3.0: Know remediation plan and the various engineering aspects of contaminated site restoration 

 3.1 Describe remedial 

screening chart 

 

3.2 Explain feasibility 

analyses, cost analysis 

and pilot study. 

 

3.3 Explain the use of 

remedial charts, 

feasibility analyses, 

cost analysis, pilot 

studies, and using 

different remedial 

strategies in tandem. 

3.4 Describe the evaluation 

process for site 

remediation common to 

soil and ground water 

remediation. 

3.5 Explain the concepts of 

designing a site 

remediation plan and a 

monitoring system. 

 

Explain the use of 

remedial charts, 

feasibility analyses, 

cost analysis, pilot 

studies, and using 

different remedial 

strategies in 

tandem. 

 

Explain the 

evaluation process 

for site remediation 

common to soil and 

ground water 

remediation. 

 

Explain the concepts 

of designing a site 

remediation plan and 

a monitoring system. 

 

Text Books 

Internet 

Projector 

Lecture Notes 

Audiovisuals 

charts 

Identify remedial screening 

chart 

Guide students to 

identify remedial 

screening chart 

.Explain 

feasibility 

analyses, cost 

analysis and 

pilot study 

GENERAL OBJECTIVE 4.0: Know remediation plan site restoration 

 4.1 List in-situ and ex-situ 

remediation strategy. 

Explain in-situ and 

ex-situ remediation 

 Text Books 

Internet 

- - Explain soil 

vapour 
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4.2 Explain excavation and 

replacement as a 

remedial strategy. 

4.3 Explain soil vapour 

extraction and air 

sparging techniques. 

4.4 Describe what 

contaminants are 

suitable for applying 

soil vapour 

extraction (SVE) and 

Air sparging (AS). 

strategy with 

excavation and 

replacement as a 

remedial strategy. 

 

Explain soil vapour 

extraction and air 

sparging techniques 

and contaminant 

soil vapour 

extraction (SVE) 

and Air sparging 

(AS 

Projector 

Lecture Notes 

Calculators 

Geophysical tools 

extraction and 

air sparging 

techniques. 

GENERAL OBJECTIVE 5.0: Know when risk assessment should be considered for management of contaminated site 

10-

12 

5.1 Describe a 

contaminated sites 

5.2 Describe the elements 

that comprise a risk 

assessment and the 

necessary data to 

support risk 

assessment. 

5.3 Apply risk assessment 

methodology in 

analyzing case study 

data 

Discuss a 

contaminated sites 

and the elements that 

comprise a risk 

assessment and the 

necessary data to 

support risk 

assessment. 

 

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

Geophysical tools 

Apply risk assessment 

methodology in analyzing case 

study data 

Guide Student 

to apply risk 

assessment 

methodology 

in analyzing 

case study data 

Explain the 

elements that 

comprise a risk 

assessment and 

the necessary 

data to support 

risk assessment 

GENERAL OBJECTIVE 6.0: Know remediation plan for a contaminated site study 

10-

12 

6.1 Explain the basic 

steps to accomplish 

remediation. 

6.2 Describe how 

remediation process 

Explain the basic 

steps to accomplish 

remediation and how 

remediation process 

will be effective at 

Laptop  

Text Books 

Internet 

Projector 

Lecture Notes 

- - Explain the 

physical, 

biological and 

chemical 

processes 
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will be effective at 

the site. 

6.3 Explain the physical, 

biological and 

chemical processes 

involved in site 

remediation. 

6.4 Compare in-situ 

versus ex-situ, on-

site versus off-site 

treatment and land 

disposal. 

 

the site. 

 

Explain the physical, 

biological and 

chemical processes 

involved in site 

remediation and 

compare in-situ 

versus ex-situ, on-

site versus off-site 

treatment and land 

disposal. 

 

Geophysical tools involved in site 

remediation. 

 

GENERAL OBJECTIVE 7.0: Know remediation design and implementation 

10-

12 

7.1 Describe treatability 

studies, field, bench and 

pilot tests. 

 

7.2 Explain how to develop 

soil and groundwater 

management plans. 

 

7.3 Explain remedial 

technologies for 

controlling exposure 

pathways. 

Explain treatability 

studies, field, and 

bench and pilot tests. 

 

Describe how to 

develop soil and 

groundwater 

management plans 

and remedial 

technologies for 

controlling exposure 

pathways. 

Laptop  

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

 

 

- 

 

- 

 

Describe how to 

develop soil and 

groundwater 

management 

plans. 

GENERAL OBJECTIVE 8.0: Understand ex-situ thermal and biological treatment technologies for remediation of organic contaminants 

10-

12 

8.1 Explain ex-situ thermal 

and biological 

treatment technologies 

for remediation of 

organic contaminants 

Describe the ex-situ 

thermal and 

biological treatment 

technologies for 

remediation of 

Text Books 

Internet 

Projector 

 

 

- - Explain ex-situ 

thermal and 

biological 

treatment 

technologies for 
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8.2 Explain the 

characteristics of 

organic contaminants. 

8.3 Explain thermal 

treatment: incineration and 

thermal desorption. 

8.4 Explain land 

farming: treatability 

studies, design 

considerations, and 

performance 

monitoring. 

organic 

contaminants, the 

characteristics of 

organic 

contaminants and 

thermal treatment: 

incineration and 

thermal desorption. 

 

Explain treatability 

studies, design 

considerations, and 

performance 

monitoring of land 

farming. 

 remediation of 

organic 

contaminants 

 

Explain land 

farming: 

treatability 

studies, design 

considerations, 

and 

performance 

monitoring. 

GENERAL OBJECTIVE 9.0: Know Air-flushing technologies for remediation of organic contaminants 

10-

12 

9.1 Explain the 

physical/chemical 

principles: air flow 

in unsaturated and 

saturated porous 

media, mass 

transfer, partitioning 

between phases and 

in-situ 

biodegradation. 

9.2 Explain SVE and 

AS system design 

considerations: 

pilot-scale tests, 

pipe/well sizing and 

spacing and blower 

sizing. 

Explain 

physical/chemical 

principles of airflow 

in unsaturated and 

saturated porous 

media, mass transfer, 

partitioning between 

phases and in-situ 

biodegradation. 

 

List SVE and AS 

system design 

considerations: pilot-

scale tests, pipe/well 

sizing and spacing 

and blower sizing. 

 

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

 

 

- - Explain the 

physical/chemic

al principles of 

air flow in 

unsaturated and 

saturated porous 

media 
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GENERAL OBJECTIVE 10.0: Understand free product-recovery and groundwater treatment 

10-

12 

10.1 Explain free product-

recovery and 

groundwater 

treatment 

10.2 Explain the 

physical/chemical/bi

ological processes 

involved in free 

product recovery. 

10.3 Explain free product-

recovery methods. 

10.4 Explain in-situ 

groundwater 

treatment methods. 

10.5 Explain pump and 

test methods. 

Explain free 

product-recovery 

and groundwater 

treatment and the 

physical/chemical/

biological 

processes involved 

in free product 

recovery. 

 

Explain free 

product-recovery 

methods and in-

situ groundwater 

treatment methods. 

Explain pump and 

test methods. 

Text Books 

Internet 

Projector 

Lecture Notes 

Calculators 

 

 

- - Explain free 

product-recovery 

and groundwater 

treatment 

 

Evaluate in-situ 

groundwater 

treatment 

methods. 

Evaluate pump 

and test 

methods. 
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Minimum Physical Facilities Required for  

Higher National Diploma Environmental Science and Management Technology 

 

LABORATORIES WORKSHOPS STUDIO 

i. Environmental Science  

- Water and waste water 

- Biology  

- Chemistry and 

- Hydrology  

 

i. Safety 

ii. Surveying equipment 

store 

iii. Remote Sensing 

Equipment 

 

i. Computer 
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REQUIRED LABORATORIES/WORKSHOP/ MINIMUM EQUIPMENT FOR ND/HND ENVIRONMENTAL SCIENCE AND MANAGEMENT 

TECHNOLOGY 

(1) ENVIRONMENTAL SCIENCE LABORATORY EQUIPMENT 

S/N Description of item Qty 

Required 

A WATER and WASTE-WATER 

LABORATORY 

 

 Toxic gas monitor with accessories for CO, 

NO, NO2, H2S 

1each 

1. Sound level indicator with analogue 
display measuring 40-120Db 

1 

2. Spectrometer (student-type) 1 

3. Environmental Multi-meter with 
accessories 

1 

4. Soil pH meter 1 

5. General Purpose Soil auger 1 

6. Soil conductivity meter 1 

7. Hygrometer with graduated scales -5 to 

150 x 10C, 140mm length of scale, 

accuracy +5 to 20% 

1 

8. Portable anemometer for air speeds of 50 
– 1000 m/m 

1 

9. Geiger Counter 1 
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10. Barometer with digital thermometer, 
range 945 to 1045 mbar, Accuracy 1 
mbar, Temperature range – 20 to 60oC, 
Battery Operated 

1 

11 Meteorological station( equip with weather 

equipment) 

1 

12 Bio-system kit covering experiments on 

respiration, Photosynthesis, transpiration, 

osmosis, enzymes, And gas analysis. 

1 

13 Electric Clinostat, 220 – 240V, 50 - 60 Hz, 

SW. 

2no.(each) 

14 Toxic gas monitor with accessories for CO, 

NO, NO2, H2S 

1no.each 

15 Sound level indicator with analogue 
display measuring 40-120dB 

2no 

16 Water quality meter to measure pH, 
conductivity/Salinity, dissolved oxygen, 
temperature and turbidity ( Conductivity 
meter) 

1no. 

17 

 

 

Water quality field test kit covering the 

following tests:- 

• Alkalinity, 0.5 – 8ppm 
• Chloride, 2 – 100 ppm 
• Hardness, 2 – 100 ppm 

Sulphite,  2 -  50 ppm 

2no 

18 Water Colorimetric field test kit covering 

the following test:- 

1no. 
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9.0 Ammonia/Nitrogen, 0.5 – 8 ppm 
10.0 Chlorine (DFD), 0.1 – 8 ppm 
11.0 Chromate, 5 – 40 ppm 
12.0 Iron, 0.1 – 10 ppm 
13.0 PH (wide range), 3 - 10 
14.0 Phosphate, ortho, 0 – 4 ppm; 

5 – 250 ppm 
Zinc, 0.5 – 10 ppm. 

19 Water titrimetric field test kit covering the 

following test:- 

•  Alkalinity (total), 0 – 500 ppm 
•  Colour, 0 – 100 units 
• Cyanide, 0 – 1 ppm 
• Hardness (low range), 0 – 10 ppm 
• Hardness (High range), 0 – 500 ppm 
• Dissolved oxygen, 0.04 – 20 ppm 
• Sulphate, 1 – 750 ppm 
Turbidity, 5 – 100 JIM    (AAS) 

1no. 

B ENVIONMENTAL BIOLOGY LABOATORY  

    Description     Qty 

Required  

1.   Binocular Microscope - 15No. 

2.  Prepared slides of Animal cells/tissues 
(various types) 50 No 

3.  Prepared slides of plants cells/tissues 
(various types) 50No 

4.  Plain slides (plastic) 100No 
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5.  Petri-dishes( plstic/disposable 200No 

6.  Autoclave 2No 

7.  Hot-Air Oven 1No 

8.  Incubator              1No 

9.  Water-bath      2No 

10.  Vacuum pump      2No 

11.  Inoculation needles (straight or loop)      10No 

12.  Colony counter      2No 

13.  Bunsen Burner      15No 

14.  Hot Plate      2No 

15.  Electronic Balance    2No 

16.  Staining rack     2No 

17.  pH meter    2No 

18.  Bench top    Assorted. 

19.  Electric blender 2No 

20.  Refrigerator 1No 

21.  Durham tubes 50No 

22.  Measuring cylinder (various sizes) Assorted  
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23.  Glassware (test-tubes, conical flasks, 
beakers, (of various sizes) Assorted  

24.  Pipettes/bulb pipettes (of various 
capacities) Assorted  

25.  Electric shaker 2No 

26.  Electric/magnetic stirrers 2No 

27.  Thermometer 20No 

28.  Quad rat 10No 

29.  Insect net 5 sets 

30.  Pooter 2No 

31.  Plankton net 2No 

32.       Sprinker  

 

     5No 

33.       First Aid Box      1 

34.     Fire extinguisher       1 

35.     Technologist office     1 

36.     Preparatory room     1 

37.       Store     1 

C  CHEMISTRY LABORATORY  

S/NO. Description  QTY 
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1 Column Chromatograph 2no. 

2 Vacuum Desiccators 2no. 

3 Bunsen Burner (general purpose) 10no. 

      4 High speed  centrifuge  2no. 

      5 Water-still Mane-sty 220/240V 1no. 

1.  Copper Voltammeters with electrodes 1no. 

2.  Electrochemical cell 2no. 

3.  Electrolysis cell, OHP 2no. 

4.  Hoffman Voltammeter 1no. 

5.       Muffle furnace  1no. 

6.  Hot plates 2no. 

7.       Glasswares 

 

 

Various capacities( 

assorted)  

8.      Deionizer  1 

9.    First aid box 1 

10.     Fire extinguisher  1 

11.    Technologist office 1 

12.    Preparatory Room 1 
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13.     Store  1 

14.  CONSUMABLES  

D  Hydrology Laboratory   

 Description Q TY  

1 Evaporation gauge 1 

2 Hydrology apparatus 1 

3 Hydrometer 1 

4 Stream guage  1 

5 Rain guage   

6 Model Sedimentation tank  
(IMPROVISED) 

1 

7 Portable pressure meter 1 

8 Digital indicator ( hand type) 1 
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      (2) WORKSHOPS 

(A) SAFETY WORKSHOP 

S/No. Description Qty 

1.  Eye protection spectacles: 

- general purpose 

- grade 2 impact 

30NO 

 

 

15no. 

2 Eye protection goggles: 

- grade 2 impact 

- chemical, type C 

- dust, type D 

- gas, type G 

- molten metal, type M 
 

15no.each 

3 Face shields: 

-grade 2 impact, C resistance 

- grade 2 impact, C and M resistance 

  -grade 1 impact, C and M resistance 

    -Ultraviolet 

5 each 

4 Eye wash assembly 2 

5 Fire extinguishers 

- BCF dry powder 

- BCF 

3each 

6 First aid kit (up to 30 persons) 3 
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7 Resuscitator (Brook airway) 5 

8 Lifting manikin model 1 

9 Safety hand gloves: 

- sterile types  

- non-sterile types Heat/cold resistance type 

Assorted 

(1strream of 

30students) 

10 Hazard warning labels: 

- Chemical (corrosive, flammable, irritant, toxic) 

- general (laser beam, radiation, radioactive, toxic) 

 

1no symbol 

each 

11 Protective coats: 

- flame retardant 

- chemical resistant 
 

(1steam of 30 

students) 

12 Dust/mist/fumes masks 5 each 

13 Respirators: 

- dust/mist type 

- mercury vapour type 

- nuisance odor 

- organic vapour 

- acid gas 
 

 

2pack 

3 

3 

3 

2 

14 Safety caps (Hard hats) 30 

15 Leather aprons 15 

16 Fire buckets 5 
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B Surveying Equipment Store 

S/No. Description Qty 

1.  10 Second Total Station and Accessories 2no. 

2.  Abney level 5no. 

3.      Prismatic compass with tripods 

 3no. 

4.  Hand held apparatus 5no. 

5.  Clinometers 2no. 

6.  Digital levelling instruments with accessories 2no. 

7.  Pantograph (Small and big sets) 2each 

8.  Telescopic Alidades (sighting rule) 2no. 

9.  Ranging poles 3no. 

10.  Pentium based computers with accessories 15no. 

11.  Digital Theodolites 5no. 

12.  Assorted relevant software 1no. 

13.  Surveying Umbrella 5no. 

14.  Staves 5no. 

15.  Steel arrows 3no. 
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16.  Planimeters 5no. 

17.  Pocket altimeter 5no. 

18.  Tapes (30m. 50m, 100m) 5 each 

19.  Optical square 5no. 

(C)Remote Sensing Equipment 

S/No. Description Qty 

1.     Stereoscopes:- 

- Pocket Stereoscope 

- Mirror Stereoscope 

- Dual mirror Stereoscope 
Interpretoscope 

1 

2.  Densiometer` 1 

3.  Slicer 1 

4.  Scanner 1 

5.  Aero-Sketchaster 1 

6.  Photogrametric equipment 1 

7.  Aerial photographs 1 

8.  Satellite Imageries 1 

9.  Global Positioning System 1 

10.  Geographic Information System software (GIS) 1 

11.  Computer Hardware and Software 1 
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(E)  Computer Studio 

      (2) WORKSHOPS 

(A) SAFETY WORKSHOP 

S/No. Description Qty 

1.  Eye protection spectacles: 

- general purpose 

- grade 2 impact 

30NO 

 

 

15no. 

2 Eye protection goggles: 

- grade 2 impact 

- chemical, type C 

- dust, type D 

- gas, type G 

- molten metal, type M 

 

15no.each 

3 Face shields: 

-grade 2 impact, C resistance 

- grade 2 impact, C and M resistance 

  -grade 1 impact, C and M resistance 

    -Ultraviolet 

5 each 

4 Eye wash assembly 2 

5 Fire extinguishers 

- BCF dry powder 

3each 
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- BCF 

6 First aid kit (up to 30 persons) 3 

7 Resuscitator (Brook airway) 5 

8 Lifting manikin model 1 

9 Safety hand gloves: 

- sterile types  

- non-sterile types Heat/cold resistance type 

Assorted 

(1strream of 

30students) 

10 Hazard warning labels: 

- Chemical (corrosive, flammable, irritant, toxic) 

- general (laser beam, radiation, radioactive, toxic) 

 

1no symbol 

each 

11 Protective coats: 

- flame retardant 

- chemical resistant 

 

(1steam of 30 

students) 

12 Dust/mist/fumes masks 5 each 

13 Respirators: 

- dust/mist type 

- mercury vapour type 

- nuisance odor 

- organic vapour 

- acid gas 

 

 

2pack 

3 

3 

3 

2 
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14 Safety caps (Hard hats) 30 

15 Leather aprons 15 

16 Fire buckets 5 

 

B Surveying Equipment Store 

S/No. Description Qty 

1.  10 Second Total Station and Accessories 2no. 

2.  Abney level 5no. 

3.      Prismatic compass with tripods 

 3no. 

4.  Hand held apparatus 5no. 

5.  Clinometers 2no. 

6.  Digital levelling instruments with accessories 2no. 

7.  Pantograph (Small and big sets) 2each 

8.  Telescopic Alidades (sighting rule) 2no. 

9.  Ranging poles 3no. 

10.  Pentium based computers with accessories 15no. 

11.  Digital Theodolites 5no. 

12.  Assorted relevant software 1no. 

13.  Surveying Umbrella 5no. 
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14.  Staves 5no. 

15.  Steel arrows 3no. 

16.  Planimeters 5no. 

17.  Pocket altimeter 5no. 

18.  Tapes (30m. 50m, 100m) 5 each 

19.  Optical square 5no. 

 

(C)Remote Sensing Equipment 

S/No. Description Qty 

1.     Stereoscopes:- 

- Pocket Stereoscope 

- Mirror Stereoscope 

- Dual mirror Stereoscope 

Interpretoscope 

1 

2.  Densiometer` 1 

3.  Slicer 1 

4.  Scanner 1 

5.  Aero-Sketchaster 1 

6.  Photogrametric equipment 1 

7.  Aerial photographs 1 

8.  Satellite Imageries 1 
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9.  Global Positioning System 1 

10.  Geographic Information System software (GIS) 1 

11.  Computer Hardware and Software 1 

 

(A)  Computer Studio 

S/No. Description Qty 

1.  Computer (PC) 30 

2.  Printer 2 

3.  Scanner 2 

4.  UPS 30 
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LIST OF PARTICIPANTS AT THE ND/HND ENVIRONMENTAL SCIENCE AND MANAGEMENT TECHNOLOGY 

CURRICULUM DEVELOPMENT HELD AT NBTE SECRETARIAT, KADUNA FROM 27
TH

 SEPTEMBER TO 3
RD

 

OCTOBER, 2020 

S/

N 

NAME ADDRESS E-MAIL PHONE NUMBER 

1 Dr. Mas‟udu Kazaure mni Executive Secretary 

National Board for Technical 

Education, Kaduna 

www.nbte.org.ng     

2 Dr. Anamayi Ezra S. Federal College of Forestry 

Research and Management, 

Maiduguri 

ezraanamayi@gmail.com 08062928891 

3 Dr. Yusuf Adamu Datti Petroleum Training Institute, 

Effurun 

yusuf_ad@pti.edu.ng 08124597172 

4 Gbenga Idowu Enville Polytechnic, Lagos gbengasegun64@yahoo.com 07069772199 

5 Prof. Celina Maduemezia Enville Polytechnic, Lagos info@envilleconsult.com  08033151233 

6 Dr. Aliyu Hassan Ibrahim Kaduna Polytechnic, Kaduna aliyuibrahim@kadunapolytechnic.edu.ng  07038783355 

7 Dr. Mrs. Wisdom C.N. Odunze Imo State Polytechnic, 

Umuagu 

drmrswisdomodunze@gmail.com 07089205968 

8 Afolabi Adeola Faosat (Mrs.) c/o Federal Ministry of 

Environment, Environment 

House, Abuja 

afolabifaozat@yahoo.com 08033642520 

9 Dr. Hauwa Bello Sharif Kaduna Polytechnic, Kaduna sharifgoshi@yahoo.com 08036356107 

10 Dr. Sani Bala Usmam Nuhu Bamalli Polytechnic, 

Zaria 

sbusman20@nubapoly.edu.ng 07065676090 

11 Dr. Aliyu Mohammed Babadoko Federal Polytechnic, Bida alymb2004@gmail.com  08036864945 

http://www.nbte.org.ng/
mailto:ezraanamayi@gmail.com
mailto:yusuf_ad@pti.edu.ng
mailto:gbengasegun64@yahoo.com
mailto:info@envilleconsult.com
mailto:aliyuibrahim@kadunapolytechnic.edu.ng
mailto:drmrswisdomodunze@gmail.com
mailto:afolabifaozat@yahoo.com
mailto:sharifgoshi@yahoo.com
mailto:sbusman20@nubapoly.edu.ng
mailto:alynb200@gmail.com


 203 

12 Dr. Aderounmu Adeboyin Funmi Federal College of Forestry, 

Ibadan 

afaderounmu@gmail.com  08054293636 

08038076422 

NBTE STAFF 

13 Garba Muhammad Nalado NBTE, Kaduna. gmnalado@gmail.com  08064954042 

14 Ogbonna Fidelis NBTE, Kaduna fcogbons@gmail.com  08033721811 

15 Dr. Mrs. Fatima Kabir Umar NBTE, Kaduna. fatikmama@yahoo.com  08034521639 

16 Engr. Yusuf S. Ringim NBTE, Kaduna  alkujaja89@gmail.com  08034697876 

17 Mrs. Stalla Adetola NBTE, Kaduna. adetola.stella39@gmail.com  07033140656 

18 Bashir Jamilu NBTE, Kaduna. jambash44@gmail.com  08067427741 

SECRETARIAT 

19 Mrs Hassana Abdullahi NBTE, Kaduna. hassabdalls70@gmail.com   08037671945 

20 Mustapa Aminu NBTE, Kaduna  mustafarimi@yahoo.com 07032281995 

21 Mrs. Rabi Sani NBTE, Kaduna. rabohio1@gmail.com  08036913246 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:afaderounmu@gmail.com
mailto:gmnalado@gmail.com
mailto:fcogbons@gmail.com
mailto:fatikmama@yahoo.com
mailto:alkujaja89@gmail.com
mailto:adetola.stella39@gmail.com
mailto:jambash44@gmail.com
mailto:hassabdalls70@gmail.com
mailto:mustafarimi@yahoo.com
mailto:rabohio1@gmail.com
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