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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.

For high grades use examples and illustrations where appropriate. 
	1.

(i) Environmental Impact Study (EIS) 
An environmental impact statement (EIS), is a document required by the National Environmental Policy Act & is required to be conducted when a development is proposed within or adjacent to a significant natural area or feature and is reasonably expected to have adverse effects on the area or feature as a result of proposed changes in land use(s).
Site selection on the surrounding ecosystem and factors to consider:

- Air quality 
- Water quality and quantity 
- Solid wastes 
- Noise 
- Radiation from nearby radio-active sources 
- Hazardous conditions 
- Energy supply and natural resources depletion 
- Protection of environmentally critical areas i.e. flood plans, wet-lands, beaches and dunes, 
  unstable soil, steep slopes, aquifer recharge areas 
- Land use in coastal areas 
- Redevelopment in built-up areas 
- Density and congestion mitigation 
- Neighborhood character and continuity. 
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Environmental Impact Assessment (EIA) is a process of evaluating the likely environmental impacts of a proposed project or development, taking into account inter-related socio-economic, cultural and human-health impacts, both beneficial and adverse.
UNEP defines Environmental Impact Assessment (EIA) as a tool used to identify the environmental, social and economic impacts of a project prior to decision-making. It aims to predict environmental impacts at an early stage in project planning and design, find ways and means to reduce adverse impacts, shape projects to suit the local environment and present the predictions and options to decision-makers.
EIA involve the following stages:
1) Screening to determine which projects or developments require a full or partial impact assessment study;

2) Scoping to identify which potential impacts are relevant to assess (based on legislative requirements, international conventions, expert knowledge and public involvement), to identify alternative solutions that avoid, mitigate or compensate adverse impacts on biodiversity (including the option of not proceeding with the development, finding alternative designs or sites which avoid the impacts, incorporating safeguards in the design of the project, or providing compensation for adverse impacts), and finally to derive terms of reference for the impact assessment;

3) Assessment and evaluation of impacts and development of alternatives, to predict and identify the likely environmental impacts of a proposed project or development, including the detailed elaboration of alternatives;

4) Reporting the Environmental Impact Statement (EIS) or EIA report, including an environmental management plan (EMP), and a non-technical summary for the general audience.

5) Review of the Environmental Impact Statement (EIS), based on the terms of reference (scoping) and public (including authority) participation.
6) Decision-making on whether to approve the project or not, and under what conditions;

7) Monitoring, compliance, enforcement and environmental auditing. Monitor whether the predicted impacts and proposed mitigation measures occur as defined in the EMP. Verify the compliance of proponent with the EMP, to ensure that unpredicted impacts or failed mitigation measures are identified and addressed in a timely fashion.

Strategic Environmental Assessment

Sadler and Verheem (1996) define Strategic Environmental Assessment (SEA) as the formalized, systematic and comprehensive process of identifying and evaluating the environmental consequences of proposed policies, plans or programmes to ensure that they are fully included and appropriately addressed at the earliest possible stage of decision-making on a par with economic and social considerations.
(ii) Basic Criteria For Sustainability of Site Construction 
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Site Suitability Analysis for urban development can overcome the problem of limited availability land with respect to drastic urbanization. 

A combination process which range from looking at published information such as maps to arrange laboratory test on soil. 

Objectives: 
-    to assess the general suitability of the site with the proposed works

· to help produce a design which is adequate and economic 

· to help overcome possible difficulties & delays that may arise during construction period due to ground and other local conditions 

· to predict possible changes that may occur/cause of all changes in site condition 

· to maximize potential of the site 

Criteria for Location & Site Selection: 
The importance of best site selection for buildings a structure for a specific purposes due to location tends to have effect on: 

· cost of the project 

· accessibility 

· structural techniques required

· extent and nature of site preparation needed

Thus, need for expertise in site selection as key requirements to successfully construct a building in a particular location. Also mainly due to dynamic growth of population, legislative requirements, building restrictions and environmental considerations. 
Basic Requirements 
Factors that affect the suitability of a site for all types of building include: 
- Availability of physical resources, such as, good water supply, power supply, and material supply.
- Climatic considerations such as temperature, humidity, solar radiation, rainfall, and wind, etc. 
- Physical factors such as the contour of the site and nature and condition of the soil.

Information required from a site investigation: 

a) Information affecting the design of the structure – shear strength and compressibility of the soil 

b) Information affecting the construction of the works – the extent and properties of material to be excavated, or to be used for fill or for road bases or concrete aggregates
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Checklist / Activities Required for Reviewing a Preliminary Site Investigation 

Stage 1: 

· a review of site historical use and records. Including a search of the Site Registry, to determine current and past activities or uses, accidents and spills, and practices and management relating to potential contamination at the site and adjacent sites;

· one or more site reconnaissance visits with visual inspection of buildings, property, equipment, land, surface water, and biota for indicators or presence of contamination 

· sampling relevant environmental media and investigations of subsurface conditions are not required at this stage. 
Stage 2: 

· laboratory of field instrumental analysis of sampled and selected environmental media for substances that may cause or threaten to cause contamination

· assessment of substance concentrations relative to the standards in the hazardous waste & contaminated Site Regulations

· a preliminary site investigation must also include a summary of the report. 

Information/Issues To Check :

1) Site location 



- nearest town & city 


- schools, emergency services, entertainment, recreation, shops, transport and     


employment


- distance from head office (client & builders) & traveling time 


- distance from nearest railway station to the site 

2) Accessibility  



- approach & site access roads, width, gradient, bends, sharp corners, condition 


and construction relative to transport heavy plant & equipment 


- bridges, strength, width and clearance height


- temporary roads, rolled metal tracts or consider preparing sub base for new roads 

3) Availability of space 


- site offices, canteen, stores and compound 


- material storage areas and handling 


- construction area and assembly areas


- plant location 

4) Services 



- water, drainage, electricity, gas & telephone 


- as estimate of buildings usage is also for ascertaining the demand on sewers and 


drains

5) Ground composition  



- boreholes are required to determine: changes in strata; strength of subsoil; toxicity 


of subsoil; stability of excavation; water table.

6) Site clearance & demolition 


- a plan of the site should indicate trees, shrubs and existing buildings and a site  

survey will reveal the extent of necessary leveling Demolition & excavation : 

a) method & cost ; b) effect of trees and structural prevention orders.

Desk Studies – collect as much material as possible about the site such as : 

· maps (geological, ordinance survey, etc)

· air photograph

· geological books & journal 

· mining records & reports of previous site investigation 

· library, news paper, adjacent buildings etc

Factors affecting Site Exploration 
- Depth to seasonal high water table 
- Depth to bed rock 
- Drainage characteristics 
- Suitability for the functioning of septic tanks, excavation and grading 
- Value as foundation material 
- Susceptibility to compaction 
- Susceptibility to erosion 
- The pH rating 
- Soil fertility 
(iii) Topography Data

Topography is the study of the shape & features of the surfaces of the earth & other observable astronomical objects including planets, moons, and asteroids. 

Topography indications of slope instability, spoil heaps or signs of ground subsidence resulting from mining. 

Topographic data provide information about the elevation of the surface of the Earth. These data are of two common types. The first are data that represent the information typically found on a topographic quadrangle map, such as contour lines, roads, streams, railroads, towns, etc. These are typically called digital topographic maps or digital orthoquads. The second are raster data sets that include an elevation for each pixel.
Topographical surveys are carried out to establish the nature and suitability of a construction site as well as to gather information on elevations and surface features of the surrounding terrain, both inherent and built.
Topological Surveys are essential in anticipating potential problems and issues before building begins, and can make subsequent construction programmes and developments safer and more cost efficient in the long run.

 

Surveyed information is processed into 3D spatial imaging, which can be used to assist in planning applications, architectural design and construction works.
Topographical Data 
Visual inspection is used to study the basic land form of the site. When gathering topographical data, the following features should be considered: 
- Elevation above sea level 
- Orientation of the site (e.g., east to southeast, etc.) 
- Slopes in percentage (0 to 3%, 3 to 8% etc.) 
- Surface waters (such as ponds, streams, rivers, and drainage patterns) 
- Hills and valleys (visibility, etc.) 
- Hood plains, swamps, and quick sand, etc 
Data can also be gleaned from plants and trees on the site. Details Information on the soil, water, climate, and also, the general history of the site.

There are two common methods of completing a topographic survey. 
1. Conventional
- a conventional survey is done by land surveyors on the surface of the land, usually with an instrument called a total station. Some surveyors now may also use a survey grade GPS unit to do this type work. Either way, this is somewhat manual work. A surveyor walks the entire site taking shots (horizontal location and elevation) at a specific interval in order to meet the project accuracy requirements.

- conventional survey is typically used when the contour interval and spot elevations must be 
precise.

2. Aerial

- An aerial topo survey is done from aerial photos taken from an airplane or helicopter at a certain distance above the ground. The aerial photos are then viewed together to form a stereo pair that allows the mapper to “visualize” the ground surface.

Looking at two overlapping aerial photos to see the ground surface is exactly the way we have depth perception using both our eyes. The same point is seen from two different vantage points.

- The aerial mapping process is more limited in accuracy on both the horizontal and vertical location of points on the surface.
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(iv) 
Construction at Rock Sites 
The ground for building dams and the rocks below the foundation ground must not be pervious to water. The rising water level of water table and the deposition of sediments on the foundation must also be investigated thoroughly. Leakage may occur if fault lines are filled up with pervious material and/or opened joints are present in the structure. 
Site geology also influences construction involving tunnelling. The geology is the main determinant of the type of feasibility studies employed, the designs and planning and the method for execution of the tunnel project and the associated risks.
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On the site of a rocky mountain, Most retaining walls were fill walls, but a couple of cut walls with top-down construction using soil nails were required as well. Investigations into various wall types concluded that cast-in-place concrete cantilever, semi-gravity walls on spread footing foundations was the most cost-effective wall type and method of construction.
The tunnel portal extensions comprise the longitudinal extension of the tunnel structural cross-section beyond the rock face (known as a turn-under point) out to the free edge of the structural cross-section at each end of the tunnel. The tunnel portals form an important multidiscipline interface encompassing geotechnical, structural, aesthetic, traffic and lighting considerations.

The primary function of the tunnel portal extensions is to shield tunnel users from rockfall potential. Rockfall potential  was minimal due to favorable properties of the rock mass above the tunnels. Rock geometry of the mountainside and unfavorable properties of the rock mass. The length of the tunnel portals was determined based upon the probability of capture of rockfall from all potential sources.
A secondary function of the portals is to provide a visual transition between the open roadway cross-section and the confined cross-section within the tunnel, particularly as it relates to driver perception. Lack of this transition with the existing blunt portals causes drivers to hesitate when entering the tunnels, which results in a slowing of traffic through the tunnel and a reduction in highway capacity. Traffic backups are common because of this phenomenon. Lighting of the tunnel entrance is an integral component of this transition as it can greatly affect driver perception (and therefore behavior) when approaching and entering the tunnel. A state-of-the-art LED lighting system was included in the new tunnels to further mitigate the black-hole effect.
 

The portals serve as a significant visual element of the landscape. They are the only visual element to define the aesthetics of the tunnel, since all other elements are hidden within the structural lining of the tunnel. The overall project development process included consideration of aesthetics in every element of the construction, but the tunnel portals received the bulk of the effort to integrate all disciplines into a visually pleasing configuration.   
 

“Functional considerations for roadway mobility, rockfall mitigation, noise attenuation and access for maintenance equipment drove the design for the portal configuration, culminating in the spiral transition runout walls visible to drivers,” A tunnel is an underground or underwater passageway, dug through the surrounding soil/earth/rock and enclosed except for entrance and exit, commonly at each end.

With the latest tunnel construction technology, engineers can bore through mountains, under rivers, and beneath bustling cities. For example, route design and tunnel construction are largely dependent on geological considerations.
Metamorphic Rocks 
They are basically formed from igneous or sedimentary rocks which have been altered by temperature and pressure with the earth’s crust. An example is marble, a metamorphic rock from limestone which is extensively used in construction.

The structure of rocks makes it possible to predict some physical behaviour such as: 
i. Permeability: the measure of the ability of water to flow through rocks. 
Metamorphic rock (sandstone) tends to have higher permeability compared to igneous rocks (granite). 
ii. Fracture: Most sedimentary or metamorphic rocks do not have massive structure and are mainly stratified. These characteristics make them susceptible to water seepage along their bedding planes, causing more fractures and damages compare to igneous rocks. Igneous rocks on the other hand, are relatively large and have cracks and fissures which allow water to dissolve into the cracks. The water reacts with the rock to cause chemical changes. 
Ground Stability 
- depends on a number of variables. One of these variables is the slope. 
For rocks having their bedding planes or fractures in the same direction as the slope of a hill, there will be the propensity for landslides to occur when they encounter water. 
Cuttings made in rocks for the purpose of road construction or foundations, have their horizontal planes forming almost vertical faces to make them stable. 
- During heavy rains, the water saturates the slope-forming rock material causing its mass and gravitational pull to increase. The friction which existed between the layers of rocks before the rain fell is drastically reduced and subsequently results in rock slides in sloppy areas. 
Engineering Geology 
This discipline involves the study of geology (properties and used of rocks) and civil engineering. 
Major projects requiring geological contribution need input from the following: 
i. Preliminary investigation using published information, such as geological maps 
ii. A details geological survey of the site, possibly with aerial photographs 
iii. Applied geophysical surveys to provide information about the sub-surface geology 
iv. Boring, drilling and excavation to provide confirmation of the results so far arrived at and 
quantitative detail at the critical points on the site 
v. Testing of soils and rocks to assess their suitability, particularly their mechanical properties, either in site or in the laboratory 
These activities should be undertaken by experts. 
Hydrology of the Sites 
· It is important to investigate and gain knowledge of the nature of both surface and underground water conditions. 
· Surface water sources include rivers, lakes, streams or ponds. 
· Also search and identify drainage basins or watershed which has the potential to overflow during heavy rain and find its way into the building site. 
Take precautionary measures when situating buildings in flood plains and also, understand the position of any underground water table and any seasonal changes in its level. Sub-surface hydrological resources such as aquifers and wells are important when there is the need to provide water to homes and industries nearby. 
2. 

Determining a building’s construction type is dependent on quite a number of different factors and requires a keen eye for detail. Generally, buildings are classified into two categories: based on the  occupancy & type of construction. 

Buildings are normally classified based on occupancy & the method of construction employed. Development control rules & building by laws are strictly based on occupancy criteria; therefore, the occupancy classification is critical for planning & design purposes. 

To identify a building’s construction type, start with Step 1 for an overview of how it’s done. 

1) How Building Class is determined: 

(i) Building Elements: structural frame, exterior & interior bearing walls,  exterior & interior walls & partitions, floor construction & roof construction (including supporting beams & joists) 

(ii) Fire resistance rating: typically the duration for which a passive fire protection system can withstand a standard fire resistance test. It may entail a host of other criteria involving other evidence of functionality or fitness for purpose. 
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Every building or portion of land shall be classified according to its use or the character of its occupancy as a building of Occupancy. They are categorized into the following types:

1) Agricultural buildings 

2) Commercial buildings 

3) Residential buildings 

4) Educational buildings 

5) Government buildings 

6) Industrial buildings 

7) Military buildings 

8) Religious buildings

9) Transport buildings 

10) Power plants 
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Classification 
Type of Buildings 

Purposes/Activities 

(a) Class D1                 Museum 



Class D- Non-Residential Institutions
-covers ‘public’ services

-e.g: premises for education, premises which display works of art without commercial transactions (sale/hire)

-public or exhibition halls

-premises “for, or in connection with, public worship or religious instruction”

-general stuff 

(b) Class C2                 Hospital 



Class C- Hotels, Hostels and Dwelling Houses
-covers such type of premises, providing they are residential

-hospital, nursing homes

-schools, colleges, or training centres 

(c) Class C1                 Hotels 



-deals with hotels, boarding houses, guest 

houses. These premises are "regular hotels”  open to general public, rather than those for guests or residents with special needs.

(d) Class D1                 Library(Public) 

          Class D- Non-Residential Institution
(e) Class A1                 Departmental Stores 
Class A1 – Shops & Retail Outlets 

-the customers, should be “visiting members of the general public” 

-shops (where goods are sold), post offices, premises where tickets are sold & travel agent & selling cold food (intended for consumption off-site), hairdressers, florist. Funeral directors, -premises where gods for sale are displayed

-premises where articles are deposited for washing, cleaning or repair. 

General Requirements of All Occupancies:

1) Location on property 

· all plots for building construction shall have access to a public road from at least one side. 

· Fire separation distance shall be measured from the face of peripheral wall of a building to the adjacent property line.

· The exterior walls of a building shall have a fire resistance and opening protection as specified & required. 

2) Allowable floor areas

· the total area of the building shall comply with standard & rules.

3) Permitted Types of construction 

4) General provision for high-rise buildings 

- Helipads on the roof top of a building or other locations shall be constructed in accordance with standard & section.

- Universal accessibility 
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