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ABSTRACT
The need to improve on a system must begin with glare lapse(s) in the existing system yearning for redress. Land as a resource is fixed in supply but its demand for various uses is variable as human population keeps on increasing. This report focused on various methods used in execution of topographical survey of magida housing estate along taoheed sango road. The practical was carried out using the basic survey principles and methods. The major field survey operation includes reconnaissance which involves field and office reconnaissance, followed by data acquisition, data editing data analysis and data processing All the Data acquired from the field were deduced, computed and adjusted according to specification and results were analyzed and found to be within the expected accuracy. Finally, computed data were presented in graphical form using autocad software and a comprehensive report on how the whole operation was carried out. All measurements, observations, computations and plotting were done in strict compliance with the Survey Rules and Regulations as well as departmental instruction. The project was successfully carried-out to specification.
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CHAPTER ONE

1.0 INTRODUCTION
1.1 BACKGROUND OF STUDY

Surveying is a profession with many definitions as applied to it over the years, changing even as the duties of surveyor has been dynamic over the years. Some years back, surveying was defined as the science and art of making reliable measurements of the relief position of features above or beneath the datum and plotting of these measurements to some suitable scale to form a map, plan, or chart (Brinker) 
Brief history of surveying – the first people that analyzed the earthware the greeks (the greek geometry) the first people that brought about boundaries.

Early civilizations assumed the earth to be flat surface, but it was deduced that the planet actually curved in all directions because the earth’s circular shadow on the moon during the lunar eclipse thus, introducing the notion of an earth disc encircled oceanus. The founder of the scientific geodesy is Eratosthenes (276-195 BC) of Alexandria who under the assumption of a spherical earth deduced from measurements a radius for the earth. Early greek thinkers developed the science geometry been the term in greek (earth measurement) showing the relationship between mathematics and survey.

Surveying is a profession with many definitions as applied to it over the years, changing even as the duties of the surveyor had been dynamic over the years. Some years back surveying was defined as the science and art of making reliable measurements of the relief position of features above, on or beneath the earth surface and plotting of these measurements to some suitable scale to form a map, plan or chart (Brinker, 1977).

Surveying is the art and science of determining a position or point in three dimensions with natural or man – made features beneath the earth surface which can be represented in analogue form as a contoured map, plan or chart.

CLASSES OF SURVEY

i. Plane survey – this is a class survey which assumes that the earth is flat and it is most commonly practiced form of surveying because it is a survey with the reference base of fieldwork and computations. Plane survey covers smaller areas of the earth surface and any survey of area less than 100km square will have negligible effect of curvature hence, the level surface can be regarded as horizontal.

ii. Geodetic survey – this is the survey of a large area of land in which corrections are made to account for the curvature of the earth. It is the most accurate of all forms of survey and its main objective is to provide accurately fixed points called controls, whose positions cannot be questioned. These points are used as reference points in lesser surveys using the most refined instruments and methods of observations are employed.

PRINCIPLES OF SURVEYING

I. Working from whole to part – it is the most fundamental principle of survey. This means for any particular survey operation, whether it is for an entire country or area of a small extent, it must be connected to the main frame work of higher accuracy that could be made once the work has been established.

II. Choosing the method of surveying – this is adopted in other to meet up the desired and required accuracy which the more refined technique and instrument employed, the greater the accuracy that will be obtained.

III. Provision of adequate check – it is an important aspect of surveying exercise as it will show the possibility of deflecting error and how to handle it. Therefore, survey as well involves stages such as planning data, acquisition, processing and information presentation.

Topographical surveying was the focus of this project among the other branches of Surveying. Topography means the shape or configuration of the earth’s surface.

It is subdivided into three aspects. Namely:

(i) Hypsography – i.e relief features

(ii) Hydrography – i.e the water and drainage features.

(iii) Culture – i.e the man - made features.

Topographical surveying is the branch of surveying that determines the position of natural or artificial features of a locality, both in plane and elevation to represent them by means of conventional sign on a map known as topography. A typical topographical map is useful for the planning and designing of construction project like roads, bridges, building etc. It is also essential for professionals like military personnel, miners, engineers and agricultural practitioner’s e.t.c.

In recent times, the millennium definition of surveying is given as a mathematical science which deals with making measurements of relative position of the earth features and presentation of this information either graphically or numerically (U.S Geological Survey 2008) surveying has played a major role in engineering projects, the immediate physical environment of the nation. Surveying is the first process which is usually carried out before any physical development is done on the ground.
Surveying is generally considered as the bedrock of very environment development. It plays a very important role in every aspect of the human life because various activities of other profession are based usually on the laid down foundation of the surveyor. In all the aspect environment development, surveying is usually  the first to provide the basic information  for better decision making and probably the last for integrity checking of the executed environmental projects.
Surveying may be define as the art and science of making reliable measurement to various points on the earth surface such that when drawn to scale, both natural and artificial features are well delineated on a map/plan in their true relationship.         

Surveying is regarded as the bedrock of all development as it performs a very significant role in environmental development either before the commencement or during process of development. A good topographical map is required in the planning and construction of roads, sewage, dams, buildings, citing railroads, pipelines, electricity, and other similar engineering works.
Topographic surveying is the science and art of carrying out measurement of both natural and artificial features of the surface of the earth and production of maps and plans to show their relative positions both horizontally and vertically.
The volume and form of this information had satisfied the user community till the end of 1970s. With advancement in graphical data processing technology and rapid progress of sophisticated information system, it became clear at the beginning of the 1980s that the analogue information did not always meet the demands of many public and private users. Digital information continues to become more and more desirable. With the introduction of digital techniques in surveying, graphic information can be displayed and updating of information can be made easily.
Over the years the production of topographical map has not being easy since the few types of equipment available then were analogue types. With the high demands on data and information, the capabilities for data collection, processing, and expanding needs of information by users has brought about the introduction of digital equipment’s e.g. Total station, GPS, etc.to ease the process of data acquisitions, data processing and production of maps and plans in digital format especially topographical maps.

The production of Topographical Map of Magida Housing Estate along taoheed sango road, Sango, Ilorin, Kwara State will facilitate good and conducive planning for future development such as Irrigation Farming, adequate infrastructure development and maximization of other potentials of the area. The size of the plot is approximately 125187.35m². Connection to controls was made, the boundary corners were defined by the boundary beacons. Total Station with its accessories was the instrument adopted. All the spot elevations were also captured. 
 The data acquired in this project will also serve as a database for any further processing to facilitate or developing any type of information system that can be design to solve specific problem as a decision making tools. 

1.2 STATEMENT PROBLEM

The study area, located in Magida Housing Estate along Taoheed Sango road, Sango Ilorin, Kwara State is characterized by complex terrain and varying landforms, which poses challenges for land use planning, infrastructure development, and natural resource management. Despite its importance, the topography of the area is not well understood, and existing maps and surveys are outdated or incomplete.

The lack of accurate and up-to-date topographic information for the study area hinders effective land use planning, infrastructure development, and natural resource management. Specifically:

1. Inadequate data: Existing topographic data is incomplete, outdated, or inaccurate, making it difficult to make informed decisions about land use and development.

2. Limited understanding: The complex terrain and varying landforms of the study area are not well understood, which can lead to errors in land use planning and infrastructure development.

3. Risk management: The study area is prone to be mismanaged which can lead to many risk, and accurate topographic information is essential for mitigating these risks.

1.3. AIM AND OBJECTIVES


1.3.1 AIM 
The aim was to carry out topographic survey of Magida Housing Estate along Taoheed sango road, Sango, Ilorin, Kwara State, by producing an up to date topographic map for the planning and designing of engineering and architectural works on the property.

1.3.2 OBJECTIVES OF THE PROJECT

The objectives of this research or project are:

· To carry out planning and reconnaissance survey.

· To carry out instrument test and in-situ check of controls.

· To acquire geometry and attribute data on the perimeter boundary to confirm project location.

· To carry out spot heighten and fixing of details like, roads, tress, building etc.

· To carry out data processing.

· To produce an up to date topographical plan of the site.

1.4 SCOPE OF THE PROJECT

The scope of the project includes: -

· Reconnaissance

· Connection survey 

· Spot elevation acquisition

· Data processing

· Analysis of data

· Plotting and plan production

· Comprehensive report writing.

1.5.1 SPECIFICATION OF THE PROJECT

The specifications for the project were in accordance with survey rules and regulation and departmental instructions. However, these requirements were strictly guided by the Specifications for Large Scale Cadastral and Engineering Surveys in Nigeria. The department specifications were as follows: -

· Provision of Spot heights to depict the nature of the terrain.

· Production of Contour plan at 0.5m contour interval.

· Production of topographical plan.

· Production of perimeter and detail plan to depict the features of the project site

· The final co-ordinates of the boundary.

· Technical report writing.

1.5.2 SIZE OF THE PROJECT

The total area covered by the project is 125187.35²m.

1.5.3 ORDER OF THE PROJECT

The project is a third order job accuracy.
1.6 SITE LOCATION
The project site is Magida Housing Estate along Taoheed sango road, Sango, Ilorin, Ilorin Kwara State. It lies approximately within latitude 08° 29’ 90’’N and longitude 04° 30’ 44.69’’E. it covers an area of 125187.35²m. Figure 1.0 shows the area of study on Google map 
[image: image24.png]



Fig.:1.0: Google map of the study area.
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CHAPTER TWO

2.0   LITERATURE REVIEW

Surveying, which has recently also been interchangeably called “geomatics” has traditionally been defined as the science, art and technology of determining the relative positions of points above, on, or beneath the Earth’s surface, or of establishing such points. In a more general sense, however, surveying can be regarded as that discipline which encompasses all methods for measuring and collecting information about the physical earth and our environment, processing that information, and disseminating a variety of resulting products to a wide range of clients. Surveying has been important since the beginning of civilization. Its earliest applications were in measuring and marking boundaries of property ownership. Throughout the years, its importance has steadily increased with the growing demand for a variety of maps and other spatially related types of information and the expanding need for establishing accurate line and grade to guide construction operations.(Charles and Paul, 2012)

Geomatics is a relatively new term that is now commonly being applied to encompass the areas of practice formerly identified as surveying.

The name has gained widespread acceptance in the United States, as well as in other English-speaking countries of the world, especially in Canada, the United Kingdom, and Australia. In the United States, the Surveying Engineering Division of The American Society of Civil Engineers changed its name to the Geomatics Division. Many college and university programs in the United States that were formerly identified as “Surveying” or “Surveying Engineering” are now called “Geomatics” or “Geomatics Engineering.”(Charles and Paul, 2012)

The principal reason cited for making the name change is that the manner and scope of practice in surveying have changed dramatically in recent years. This has occurred in part because of recent technological developments that have provided surveyors with new tools for measuring and/or collecting information, for computing, and for displaying and disseminating information. It has also been driven by increasing concerns about the environment locally, regionally, and globally, which have greatly exacerbated efforts in monitoring, managing, and regulating the use of our land, water, air, and other natural resources. These circumstances, and others, have brought about a vast increase in demands for new spatially related information. (Charles and Paul, 2012).

 Land surveying may be required for geographical, agricultural, geological, mineral, ecological, construction, land ownership or other purposes. More so, the end-product of land survey is a drawn plan, although survey information can be done in digital form. Surveying method of determining accurately points and lines of direction (bearings) on the earth's surface and preparing from them maps or plans. Boundaries, areas, elevations, construction lines, and geographical and artificial features are determined by the measurement of horizontal and vertical distances and angles and by computations based on geometry and trigonometry. (Wikipedia, 2012).


Surveying is typically used to locate and measure property lines; lay out buildings, bridges, channels, highways, sewers and pipelines for construction; to locate stations for launching and tracking satellites; and to obtain topographical information for mapping and charting. Before plans and estimates are prepared, boundaries should be determined and the topography of the site should be ascertained. After plans are made, the structures must be staked out on the ground. As the work progresses, lines and grades must be given (Encyclopedia free dictionary, 2013).


For any engineering project topographic survey is a must, whether it is laying a railway or highway or design of irrigation or drainage system, the topographical features of the place must be known so that correct engineering decisions may be taken. This brought about topographical surveying. Topographical surveying is the type of surveying done to produce a topographical map showing elevations, natural and artificial features and forms of the earth’s surface. It is drawn from field survey data or aerial photographs. (S.K Roy, 2008)


Topographical surveying as a three-dimension, they employ the techniques of plane surveying and other special techniques to establish both horizontal and vertical control. The relief or configuration of the terrain and the natural or artificial features are located by measurement and depicted on a flat sheet to form a topographical map. Contour lines, connecting points of the same elevation, are used to portray elevations at any one of various intervals measured in meters or feet. (Microsoft Encarta 2009)


Topography specifically involves the recording of relief or terrain, the three-dimensional quality of the surface, and the identification of specific landforms. This is also known as geomorphometry. In modern usage, this involves generation of elevation data in electronic form. It is often considered to include the graphic representation of the landform on a map by a variety of techniques, including contour lines, hypsometric tints, and relief shading. (Wikipedia 2008).


A topographic map is used to depict terrain relief showing ground elevation, usually through either contour lines or spot elevations. The map represents the horizontal and vertical positions of the features represented. The scale of the topographic survey will conform to the needs of the client. A smaller contour interval will result in more field measurements and higher cost. (Nationwide Surveying, 2013).


The end-product of a topographical survey is the production of either a topographical map or plan. There are no clear distinctions between a topographical map and plan, but it is generally accepted that in a plan, details are drawn such that it is true to scale, while in a map many features have to be represented by symbols, the scale being small, hence, details are generalized. Elevation information can be added either as spot heights, which are individual height of points, or as contours, which gives less detail but more features representation of the area. Frequently spot heights only are shown on plans.

Field work in Topographical surveying consists of three aspects. These are: Establishing horizontal and vertical control points, Locating the contour, Locating the details such as rivers, lakes, valleys etc. (B.C Punmia 2005). 

METHODS USED TO CONDUCT TOPOGRAPHIC SURVEYS

Topographical surveying comprises of horizontal and vertical plane surveys. It can be carried out using a variety of techniques. Some popular techniques include:

Geographic Information System (GIS) - They have contributed a lot to the mapping revolution. GIS makes it possible to combine layers of digital data from different sources and to manipulate and analyze how the different layers relate to each other. The process of converting 3D topographic maps to digital form involves raster to vector conversion using CAD-based software such as AutoCAD.

Theodolite Survey - The theodolite measures the angles, and the distances are measured with either steel measuring tape or, more commonly, an electronic distance measuring instrument (EDM). An EDM can measure great distances (several kilometers) very quickly and accurately. It measures distance with the usage of light and radio waves. Its development was a milestone in survey measurement methods.

GPS - A constellation of Global Positioning System (GPS) satellites orbiting the earth is used to determine the position(s) of GPS ground receivers as they are moved from point to point. Collected data may either be processed in the office to produce GPS receiver positions (control surveys) or in the field to give the field surveyor immediate receiver positions (real time GPS surveys) for use for example in construction or for subdivision layout surveys.

LIDAR - Airborne LIDAR (Light Detection and Ranging) systems can produce extremely accurate elevation models for terrain (even measuring ground elevation through trees), while offering a quick and efficient method of surveying terrain that is not easily accessible. LIDAR, like the similar radar technology (which uses radio waves instead of light), determines the range to an object by measuring the time delay between transmission of a pulse and detection of the reflected signal.

Photogrammetry - In this method, stereographic pairs of photographs are used to indirectly measure objects on the ground and then calculate point coordinates and height differences. (Nationwide Surveying, 2013)

In the course of this project, ground survey method will be employed so as to obtain the ground configuration of the study area. Basically, in carrying out a topographical survey using ground surveying method, four operations are involved in the fieldwork. They are:

Perimeter Traversing

Perimeter Levelling 

Spot heightening

Detailing

Traversing: A traverse is a series of consecutive lines whose ends have been marked in the field and whose lengths and directions have been determined from observations.(Charles and Paul, 2012). 


A traverse is a series of connected straight lines whose bearing and distances has been known. Each line joins two points on the ground; each point is called a traverse station. In carrying out third order traverse, the perimeter connection is made of three set of controls (horizontal ground controls) and from them, the positions of all perimeter stations were located. According to the nature of closing station, a traverse could be classified as either a closed or open traverse.


A closed traverse is that which starts from the known station and closes back on the same station or on another known station. (Agor 1992)


An open traverse is a traverse that is geometrically and mathematically open and consists of a series of lines that are connected but do not return to the starting point or closes upon a point of equal or greater order accuracy. Open traverses should be avoided because they offer no means of checking for observational errors and mistakes. If they must be used, observations should be repeated carefully to guard against mistakes.(Charles and Paul, 2012). 

Leveling:- Leveling is an art of determining  the relative height or elevation of points above the surface of the earth, (Gupter et al 2005), while (Brinker 1978) pointed that leveling is the general term applied to any of the various processes by which elevation of points are determined. The leveling operation of the perimeter boundary of the project site was started from a known control.

Detailing: This is the process whereby features on the ground are surveyed and represented by conventional signs with a suitable scale on a plan. It could be carried out using various methods or techniques, such as radiation method, tachometry method, offset lines, tie lines, use of compass, plane table, intersection method, etc. In the cause of this project, Radiation method was adopted in fixing the details within the project site.

APPLICATION OF TOPOGRAPHICAL SURVEYING 

The end product of topographical surveying could be applied in so many ways which are summarized as follows:

It is used  in military intelligence for detection and location of safe position especially during war time and other necessary information needed for planning military operation(advances surveying)

In relating to existing property boundaries by identifying such boundaries and relocating them to the existing details on the ground (Dashe 1987 p.18)

To geologist, in investigating mineral oil, water resources and studying different layers of the earth surface (Brinck and wolf 1778)

Used by engineers for location of most accurate and economic route for roads, railways, pipelines, transmission lines, dams etc. and preparation of irrigation system (Clerk 1956 p. 170).

In recent past, many different works has been done in the area of topographic surveying. A critical view of these researches done on topographic survey using Total Station will be discussed below.s

Jeyapalan and Bhagawati(2000) conducted a study on Total Station, Differential Global Positioning System (DGPS), Video logging, soft photogrammetric and virtual reality methods of collecting data on road side features of urban, city and rural roads for creating a Geographic Information System (GIS). The first 15 highest priority road side features were: intersections, signs, pavement markings, signals, and curbs, guard rail, number of lanes, rail road crossings, shoulders, side walk, road names, pavement distress, roadway geometric, bridges and Right of way. The video logging system gives the digital image and the X, Y, Z coordinates of the camera locations, using this information and soft photogrammetry it is possible to determine the location of any feature. Virtual reality is the mode in which a user can view in 3D, fly through the virtual model, modify in real time and view or measure its effect. 

Vachher and Srivastava [2006] defined topographical map as a two dimensional representations of three dimensional land surfaces through a combination of contour lines, symbols and texts, topographical maps portray the shape and location of mountains, forest, rivers, lakes, cities, villages, roads, rails, bridges and most of other man-made and natural features existing on the surface of the earth. They also contains reference systems like graticule lines, grids, benchmarks, magnetic declination etc. Topographical maps are used by defence forces for planning operations as well as by administrators, civil engineers, natural resources managers, town planners, emergency service agencies, outdoor enthusiasts, historians, geographers etc.

Ragab Khalil (2013) studied the accuracy of GIS tools for transforming assumed total station surveys to real world coordinates. In this paper the effect of using Geo referencing tool and Spatial Adjustment tool (Affine and similarity) on the precision and relative accuracy of total station survey were studied. The effects of using geodetic GPS, hand-held GPS, Google Earth(GE) and Bing Base maps as sources for control points on the precision and relative accuracy of total station survey was also studied. The results have also shown that the cornerstone to preserve the precision and relative accuracy of the transformed coordinates is the relative position of the control points.

CHAPTER THREE

3.1 METHODOLOGY

This stage outlines the methods and procedures used throughout the project, including planning, data collection, data processing, database creation, development of a database management system, and presentation of information. These activities were systematically organized and executed in phases, particularly focusing on database design. The process typically involves a spatially referenced, structured digital database and suitable application software for geospatial analysis. Overall, this section details the techniques and principles applied during the execution of the project.

3.2 DATABASE DESIGN

The design of any database involves three stages namely; i
Conceptual design

ii
Logical design iii
Physical design

3.2.1 VIEW OF REALITY

In database design, it is essential to consider reality, which encompasses all existing phenomena—whether or not they are perceived by individuals. A "view of reality" refers to the mental abstraction or simplified representation of this reality, tailored for a specific application or set of applications. In the context of this project, the view of reality focuses on the topography of the project area. Since it is not feasible to fully replicate the real world, the approach involves conceptualizing and modelling key elements to represent it accurately. The specific features of interest in this project include the Green Reserve, roads, electric poles, trees, water facilities, buildings, a football pitch, and streams.
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Fig. 3.1 Design and Construction Phases in Spatial Database

3.2.2 CONCEPTUAL DESIGN

Vector data model is the data type adopted for this project, which is represented, by points, lines and polygon. The identified entities are: -

a. Green Reserve (polygon)

b. Roads (line)

c. Electric poles (point)

d. Trees (point)

e. Buildings(polygon)
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Fig. 3.1.2.1: E-R Diagram (Entity relationship diagram)

3.2.3 LOGICAL DESIGN

The design phase of the database involves developing a conceptual framework that defines the structure and organization of spatial data within the system. This includes identifying data elements, establishing their relationships, and setting rules for data manipulation and analysis. During this phase, entities, their attributes, and their relationships are represented in a consistent and uniform format—typically as relations—ensuring no loss of information and avoiding unnecessary data duplication. In this study, a logical database design approach is used to create a geo-relational database structure. Each entity is assigned a unique identifier, highlighted in bold. An attribute or a combination of attributes used to uniquely distinguish an entity type is referred to as an identifier.

i Building (B_ID, B_Area, B_Name, B_Easting, B_Northing)

ii Roads (R_ID, R_Width, R_Type, R-Condition, R_Easting, R_Northing )

iii Tree (TR_ID, TR_spp, TR_Importance, TR_Easting, TR_Northing )

iv Electric Pole (EP_No, EP_Type, EP_Height,EP_Easting, EP_Northing

3.2.4 PHYSICAL DESIGN

Table 3.1.4.1.: Building and its attribute

	ENTITY
	DESCRIPTION

	B_ID
	Building Identification

	BLD_name
	Building Name

	B_Area
	Building Area


	BLD_COND
	 Building Condition 

	BLD_COL
	Building Color


	B_Easting
	Building Easting

	B_Northing
	Building Northings


Table 3.1.4.2: Road and its attributes

	ENTITY
	DESCRIPTION

	R_ID
	Road Identifier

	R_Length
	Road Length

	R_Width
	Road Width

	R_Type
	Road Type

	R_Condition
	Road Condition


Table 3.1.4.3: Trees and its attributes

	ENTITY
	DESCRIPTION

	TR_ID
	Tree Identifier

	TR_Spp
	Tree specy

	TR_E
	Tree_Easting

	TR_N
	Tree Northing


3.3 RECONNAISSANCE

This is the preparatory stage before the execution of this project; it involves collection of available information about the project area.

The necessary step taken for the successful execution of the project involves two stages, which are: -

1. Office Planning

2. Field reconnaissance

3.3.1 OFFICE PLANNING

This phase involves gathering detailed information about the study area, testing the tools and instruments required for project execution, and outlining the necessary resources. It includes listing the equipment needed, estimating the number of days for each task, defining the procedures for carrying out each activity, and assigning responsibilities to team members based on the supervisor’s guidance and instructions.

3.3.2 FIELD RECONNAISSANCE

The field reconnaissance is the first visitation to the project site to get intimated with the environment.

i. Boundary points was selected

ii. The distribution of features was studied

iii. Controls to be used were located

iv. Method and type of instrument to be uses was determined

v. Subsidiary point for Ground control Points were picked and define using nail and bottle cock

vi. A diagram of the study area was drawn.

Fig. 3.2.2.1: shows Recce diagram of the study area (not drawn to scale) 

3.4 EQUIPMENT USED/ SYSTEM SELECTION AND SOFTWARE

3.4.1 HARDWARE USED

i. Total station

ii. 1 reflector with a tracking rod.

iii. 1 Tripod

iv. One (1) 50m tape

v. One (1) umbrella

vi. 1 cutlass

vii. Hand held GPS

viii. Hammer

ix. Nails and bottle cover

x. Field book and writing materials

xi. 1-No of Personal Computer HP655 and its accessories

xii. 1-No of HP DeskJet K7100 A3 printer

xiii. 1-No of HP DeskJet 1110 A4 printer

3.4.2 SOFTWARE COMPONENT

i. Notepad.

ii. Microsoft Excel.

iii. AutoCAD 2007

iv. ArcMAP10.2

v. Surfer 25

vi. Microsoft Word.

3.5 INSTRUMENT TEST

To ensure data quality, the Total Station used for this project was tested for both vertical index and horizontal collimation errors. It was also to ascertain the efficiency and reliability of the instrument. The procedure used is described below.

3.5.1 HORIZONTAL COLLIMATION TEST

This test was performed to verify that the line of sight was perpendicular to the trunnion axis. The Total Station was set up over a known point, with initial adjustments made for proper alignment, levelling, and focusing to eliminate parallax. A vertical target was placed 100 meters away from the instrument. To begin the test, the configuration menu was accessed by holding the menu key for about two seconds. From the main menu, the calibration sub-menu was selected, followed by the horizontal collimation test. The target was then observed and bisected, and horizontal readings were taken for both Face Left and Face Right positions. The recorded results are presented in Table 3.4.1 below.

Total Station
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REFLECTO R (TARGET)

STATION A


Fairly Level Ground


STATION B

Fig 3.4.1.1; Horizontal Collimation and Vertical Index error test.

Table 3.4.1.1: Horizontal Collimation Data

	Station
	Target
	Face
	Hz Reading
	Difference
	Error

	A
	B
	L
	38˚42‟32”
	
	

	
	
	R
	218˚42‟35”
	180˚00‟03”
	03”


3.5.2 VERTICAL INDEX ERROR TEST

This test was conducted to verify the accuracy of the vertical reading when the line of sight is horizontal. The desired measurement for this test is exactly ninety degrees (90˚), any deviation from this value is referred to as the vertical index error.

The Total Station was positioned over a specific point, and necessary temporary adjustments were made to ensure proper alignment and functionality. A target was placed approximately 100 meters away from the Total Station, and the instrument was aimed at the target. The target was bisected by aligning the instrument on the face left, and the corresponding reading was recorded. Similarly, the target was then bisected on the face right, and the respective reading was also recorded. The recorded readings are provided below:

Table 3.4.2.1: Vertical Index Data

	Instrument Station
	Target Station
	Face
	Vertical
	Sum
	Error

	A
	B
	L
	90˚00‟00”
	
	

	
	
	R
	270˚00‟02”
	360˚00‟02”
	02”


3.5.3 ANALYSIS OF COLLIMATION AND VERTICAL INDEX DATA

The reading obtain during calibration were reduced to obtain new collimation and vertical errors.

Horizontal collimation = {(FR – FL) – 180}/2 = {(00˚00‟03”}/2 = 1.5”

Vertical collimation = {(FL + FR) – 360} = (90˚00‟00” + 270˚00‟02”) - 360} = 02” The result shows that the instrument is still in good working condition.

3.6 CONTROL CHECK

Three control beacons (PBIL3304, PBIL3306 and NILL) were used. In order to ascertain the in-situ of the control beacons, a check was carried out on them by observing the angle between them and comparing the result obtained with the computed angles from the giving coordinates.

The total station instrument was set on the control beacon PBIL3306. After performing all the necessary temporary adjustment, the reflector was placed on the control beacon PBIL3306 which served as the back station. The horizontal angular reading was taken and recorded while the instrument was on face left. The reflector was then taken to the NILL which serves as the forward station, the horizontal angle reading was then taken and recorded on both face left and face right. The reflector was taken back to the back station, the horizontal angle was then recorded on face right.

Table 3.5.1: Table showing the back computation of the control coordinates

	From STN
	Bearing
	Dist (m)
	∆N
	∆E
	Northing (m)
	Easting (m)
	To STN

	
	
	
	
	
	940288.197
	678281.701
	PBIL3306

	PBIL3306
	245°11'

30’’
	30.242
	-12.689
	-27.451
	940275.508
	678254.250
	PBIL3304

	PBIL3304
	188°19'

41”
	264.560
	-261.774
	-38.320
	940013.734
	678215.930
	NILL
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Table 3. .2: Table showing the distance observation result of the control check

	FROM
	OBSERVED
DISTANCE

(m)
	COMPUTED
DISTANCE

(m)
	TO

	PBIL3306
	30.240
	30.242
	PBIL3304

	PBIL3304
	264.559
	11.562
	NILL
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Table 3. .3: Table showing the observation result of the control check

	STN
	SIGHT
	FACE
	OBSERVED HZ ANGLE
	REDUCED
HZ ANGLE
	MEAN

	
	PBIL3306
	L1
	350°22' 43''
	
	

	PBIL3304
	PBIL3306
	L2
	105° 11' 24''
	245° 11' 19''
	

	
	PBIL3306
	R2

	285° 14' 13''
	245° 11' 26''
	

	
	PBIL3306
	R1
	170° 25' 39''
	
	245° 11' 23''


Difference in angle (observed - computed) =245° 11' 23''-245° 11' 19''

= 00° 00' 04''

Since the allowable accuracy (angular) of third order traverse of one station is 00° 00' 30'' and the result obtained from the control check (00° 00' 04'') is less than allowable error. Therefore, the controls were angularly intact.

3.7 MONUMENTATION

The boundary of the designated area was marked using precast concrete beacons, following the clearing of necessary lines of sight. Points where the boundary changed direction were identified, excavated, and beacons were installed, leaving approximately 15 cm of each beacon exposed above ground level. The beacons were placed at intervals determined by the terrain and the nature of the boundary.
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Fig. 3.6.1: Pillar Description

3.8 DATA ACQUISITION

PRIMARY DATA SOURCE

Field observation was the primary source of data for this project. Ground based method was used in acquiring data with the use of Total Station Instrument, which involved the collection of X, Y, Z data through coordinated Ground control Points (GCP) established at conspicuous points within the study area.
SECONDARY DATA SOURCE

An imagery of the area was acquired through Updated Google earth; this was used to ascertain the extent of coverage of the project area.

3.8.1 GEOMETRIC DATA ACQUISITION

The Total Station was carefully set up over control point ND20, with a back sight taken to point KW3009PT after performing the necessary station adjustments, including cantering, levelling, and focusing. The same procedure was repeated to determine the coordinates of the next point (NL1), and continued progressively until the site was reached. The radiation method was used for data acquisition, where two or more points were coordinated from a single instrument station.

The following steps outline the procedure:

i. After completing temporary adjustments, the instrument was powered on, and a new job titled GRP2B was created in the internal memory under the job menu.

ii. The coordinates of two control points were input into the instrument's memory, along with predefined feature codes such as "RD" for roads, "SP" for spot heights, and "BD" for buildings.

iii. The height of the instrument and the reflector height were measured and entered into the instrument's memory.

iv. In the coordinate menu, orientation was established by inputting the coordinates of the instrument station and back sight. The reflector at the back sight was accurately bisected before confirming the orientation.

v. Once oriented, the reflector was aimed at the next target (nail), and the "OBS" (observe) function was selected. The three-dimensional coordinates (Easting, Northing, and Height) were displayed and saved by pressing "REC" (record). For subsequent observations, the "ALL" option was used to streamline the process.

vi. It was ensured that the centre of the prism on the reflector was properly aligned and securely mounted on the tripod to minimize height determination errors.

vii. Once all visible details, including spot heights and boundary points, had been observed from the current station, the instrument was relocated to the next control nail, and the temporary adjustments were repeated.

This process was systematically carried out until all boundary points and elevation data were captured. In this project, spot heights were not recorded at regular grid intervals but were instead collected randomly. For each building, three corner points were surveyed. Upon completing the data acquisition phase, all relevant features were accurately recorded and positioned accordingly on the final site plan.

3.8.2 ATTRIBUTES DATA ACQUISITION

Attribute data refers to information that describes the characteristics and properties of spatial features. It provides details such as names, classifications, and functions of geographic objects. In this study, the attribute data collected included the names and uses of buildings (e.g., classrooms), as well as information on roads, water facilities, and significant natural features such as rivers, trees, and surrounding vegetation. These attributes were accurately identified and documented within and around the study area.

3.9 DATA DOWNLOADING AND PROCESSING

3.9.1 DATA DOWNLOADING AND EDITING

This stage involves transferring all acquired data, which were automatically stored in the Total Station, to a personal computer. The data download was carried out using a connecting cable and supported by compatible software installed on the computer to facilitate the transfer and management of the data.

3.9.2 DATA PROCESSING AND DATA EDITING

The downloaded geometric data were further processed to convert them into usable formats and improve their accuracy. The resulting coordinate data were edited and exported in multiple formats, including .txt, .xls, and .pdf. These files were then imported into ArcGIS 10.3 for additional processing and to perform spatial analysis.

3.9.3 DATA PROCESSING USING AUTOCAD 2007

Before using AutoCAD, we processed the coordinate data observed in the field by first transferring it into Notepad, then copying it into AutoCAD. The following steps outline the process for handling the data in AutoCAD:

1. Launch AutoCAD on the computer.

2. Click "New" from the application menu to start a new drawing.

3. Type UNITS in the command line and press Enter.

4. Select the desired unit type (e.g., decimal, architectural, engineering).

5. In the menu bar, select the "Polyline" tool.

6. Copy the data from Notepad and paste it into AutoCAD.

7. Type Z (for zoom) and press Enter, then type E (for extents) and press Enter to adjust the view.

3.9.4 DATA PROCESSING USING ARCGIS 10.3

ArcGIS, AutoCAD was used to plot feature data, saving them separately in different files such as roads, boundary lines, buildings, and trees.

To load and process this data in ArcGIS 10.3, follow these steps:

1. Launch ArcMap in ArcGIS 10.3.

2. When the dialog box appears, click on "A NEW EMPTY MAP" to start a new project.

3. Click on "Tools" in the menu bar, then select "Extensions." Mark all extensions and click "Close."

4. On the left-hand side (LHS), right-click on "Layers" and select "Properties."

5. In the "Layer Properties" window, click on the "Coordinate System" tab to set the projection system to "Minna Datum Zone 31N." Then, go to the "General" tab to set the units and click "Apply," followed by "OK."

6. On the toolbar, click "Add Data," select all the saved AutoCAD files, and load them into the "Table of Contents" layer section.
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All drawings were exported to a shapefile. Once the feature class was created, click on the "Editor" button to start editing, then select "Start Editing" to load the object.

Creating Contours:
1. First, create a Digital Elevation Model (DEM) by searching for "INTERPOLATION > NATURAL NEIGHBOR" in the search icon. Select the XYZ data to create the DEM, using the boundary line as the extent.

2. To create contours, enable the Spatial Analyst Toolbar by going to Customize > Toolbars > Spatial Analyst, or you can open the search bar by clicking on Windows > Search or using the search icon.
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In the search bar type Contour, and select Contour (Spatial Analyst) from the search results list.
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After selecting Contour, a dialog window will appear, prompting you to set the following five parameters:

1. Input Raster: Select the DEM file from which you want to generate contours. You can either locate it on your hard drive or choose it from the dropdown menu that shows layers present in the Table of Contents.

2. Output Polyline Features: Specify the location where you want to save your output contours.

3. Contour Interval: Set the distance between contour lines in meters. A smaller interval results in more contour lines. For example, setting a contour interval of 10 meters will create more frequent contour lines compared to a 50-meter interval.

4. Base Contour (Optional): Define the starting point from which the contours will be generated. The default is 0, so with a 25-meter interval, the contours will be generated at 25, 50, 75, 100, and so on. If the base contour is set to 40, the contours will be generated at 65, 90, 115, 140, etc.

5. Z Factor (Optional): Adjusts the vertical scale of the data. For example, if your data is in meters and you want to display contours in feet, use a Z-factor of 3.28 (since 1 meter = 3.28 feet).
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The generated contours will automatically be added to the map.
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1. Input Data: Load the AutoCAD drawing and select the feature type you want to import.

2. Click "Add": Click "Next" to proceed, then choose the Target Layer where the feature will be loaded.

3. Load Data: Import the data from the feature class that was created in ArcGIS.

4. Query the Feature: Click "Next" and select "Only the features that satisfy the query." Then, click on Query Builder to create a query for the feature you want to load, for example: "layer" = 'Boundary'.

5. Finish Setup: Click "Next" and then "Finish" to complete the process.
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View the Feature: Right-click on the Boundary layer in the Table of Contents and click Zoom to Layer to display the feature on the map.

Editing, Converting, and Merging Geodatabase
1. Removing Features:

· To remove unnecessary features, right-click on the feature and select Remove.

2. Converting Features:

· If features are not correctly classified (e.g., points, lines, polygons), they need to be converted to the appropriate feature type.

3. Converting a Geodatabase Feature Class:

· For Converting Line Feature Class to Polygon Feature Class:

· Go to Window on the menu bar and select Arc Toolbox.

· In Arc Toolbox, select Data Management Tools, then Features, and click on Feature to Polygon.

· In the Input Features section, select the feature you want to convert. In the Output Feature Class, specify the location (e.g., save in the GRP6C folder), and click OK.

· After the conversion, remove the feature class from both the Layer Menu and ArcCatalog.

4. Merging Feature Classes:

· To merge multiple feature classes:

· In Input Datasets, select the features you wish to merge.

· In Output Datasets, specify where to save the merged file (e.g., in the GRP6C folder), and click OK.

· After the merge is complete, remove the merged feature class from both the Layer Menu and ArcCatalog.

Table Creation
1. Creating Attribute Tables:

· Attribute tables are essential for performing queries. Ensure that Editing is stopped before adding fields to the table.

2. Steps to Add Fields:

· Right-click on the feature class and select Open Attribute Table.

· Click on Options and select Add Field.

· In the Field Name section, give the field a name.

· In the Type dropdown, select the appropriate type:

· Short Integer or Long Integer for whole number variables.

· Double for decimal variables.

· Text for text variables.

· Date for date variables.

· For Text fields, set the Length (e.g., text width), and for Decimal fields, set the Scale (decimal places). Click OK.

3. Inputting Data into the Attribute Table:

· To input data, go to the Editor menu on the menu bar and select Start Editing.

· Click on Attributes on the menu bar (behind the Target).

· Select the features in the Data View Display and input the required variables, which may come from social surveys or field data.

· Once the data is entered, click Save Edits in the Editor menu.

· To switch between layers, select Stop Editing from the Editor menu.

· Repeat the steps above to create additional fields and populate the table, then save the edits.

Table 3.8.3.1: Building

	ENTITY
	FIELD ALIAS
	DATA TYPE
	FIELD SIZE

	B_ID
	Building Identification
	Numeric
	-

	B_name
	Building Name
	Text
	14

	B_Area
	Building Area
	Numeric
	-

	B_E
	Building Easting
	Numeric
	-

	B_Northing
	Building Northings
	Numeric
	-


Table 3.8.3.2: Road

	ENTITY
	FIELD ALIAS
	DATA TYPE
	FIELD SIZE

	R_ID
	Road Identifier
	Numeric
	-

	R_Length
	Road Length
	Numeric
	-


	R_Width
	Road Width
	Numeric
	-

	R_Type
	Road Type
	Text
	14

	R_Condition
	Road Condition
	Text
	14


Table 3.8.3.3: Trees

	ENTITY
	FIELD ALIAS
	DATA TYPE
	FIELD SIZE

	TR_ID
	Tree Identifier
	Numeric
	-

	TR_Spp
	Tree specy
	Text
	14

	TR_E
	Tree_Easting
	Numeric
	-

	TR_N
	Tree Northing
	Numeric
	-


Table 3.8.3.4: Electric Poles

	ENTITY
	FIELD ALIAS
	DATA TYPE
	FIELD SIZE

	EP_ID
	Electric pole Identifier
	Numeric
	-

	EP_Type
	Electric pole Type
	Text
	14

	EP_Height
	Electric pole Height
	Numeric
	-

	EP_E
	Electric pole Easting
	Numeric
	-

	EP_N
	Electric pole Northing
	Numeric
	-


ADDING SPOT HEIGHTS DATA

· NOTE: STOP EDITING on the EDITOR MENU before adding data field,

· Go to FIELD ON THE MENU BAR, scroll to add Data and then ADD XYZ DATA

· Browse the EXCEL FILE for SPOT HEIGHTS, select EASTING VALUE on X - FIELD and NORTHING VALUE on Y - IELD and ELEVATION

· « Select DATA the EXPORT DATA, locate the folder created and give it name then YES AND OK, remove the previous layer by right clicking on it and select REMOVE.

TIN, ASPECT AND SLOPE CREATION USING ARCMAP

NOTE: Making sure the 3D Analyst Extension is active, select VIEW on MENU bar, then click TOOLBARS and MARK the 3D Analyst EXTENTION Then X, Y Data

TO CREATE TIN

· Click on 3D Analyst arrow, select create TIN and then create TIN from FEATURE.

· On layers mark the SPOTHEIGHT LAYER, select height data on HEIGHT, then ok.
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TO CHANGE THE FACE OF THE TIN ACCODING TO ITS ELEVATION

· RIGHT CLICK on the TIN, select PROPERTIES, and click on SYMBOLOGY.

· Then ADD, select FACE ELEVATION WITH COLOR RAMP, click ADD, and then select APPLY and OK.

TO CREATE ASPECT

· Click on 3D analyst arrow, select SPATIAL ANALYST TOOLS, SURFACE and THEN DOUBLE CLICK on ASPECT.

· Browse to where the raster format of all the acquired data created from the surfer was saved to.

· Browse to where you want the OUTPUT RASTER to be saved

· You can change the OUTPUT MEASUREMENT to Degree OR percent

· Click OK [then it displays on the data view screen], then Close.
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3.10 DATABASE IMPLEMENTATION

This phase involves the creation of the database. After completing the three stages of the design process—Reality, Conceptual, and Logical design—the database was established using ArcGIS 10.3 software. This process combines and stores both the acquired graphical data and attribute data, facilitating spatial analysis and queries.

A database is an organized, integrated collection of data stored in a way that allows it to be accessed by relevant applications. The data is structured so it can be retrieved by different logical components. After populating the attribute table through manual input, certain attributes, such as the areas of settlements, were automatically displayed using specific commands in ArcGIS 10.3. The software was then used to link the graphical data with the attribute table, enabling query generation.

3.10.1 DATABASE MANAGEMENT SYSTEMS

Database management refers to a collection of software used for creating, storing, manipulating, updating, organizing, and querying information within a database (Kufoniyi, 1998). It is a software system designed to manage and manipulate a database on behalf of the user.

A good Database Management System (DBMS) should provide the following essential functions:

a. Storage and Retrieval of Data: Efficient storage and retrieval of data within the database.

b. Concurrent Access: The ability to allow multiple users to access the database simultaneously without compromising data integrity.

c. Standardized Interface: A standardized interface between the database and application programs, enabling seamless integration and communication.

d. Separation of Data Functions: Standardized access to data, with a clear separation of the data storage and retrieval functions from the applications using the data.

e. Data Security and Integrity: Ensuring the security and integrity of the data, protecting it from unauthorized access, corruption, and loss.

3.9.2 Database Maintenance
Once the database is created, it is essential to perform proper maintenance to ensure it meets its intended objectives. Regular maintenance allows for the inclusion of new data and the removal of irrelevant or outdated data. Since physical changes can occur in the landscape over time, it is crucial that the database is updated frequently to reflect these changes.

Both data security and integrity are integral aspects of maintenance, ensuring that the database remains reliable and functional. Proper database management, including regular updates and consistent monitoring, helps to maintain its currency and quality, which is essential for effective use in a Spatial Decision Support System (SDSS). The quality of a database is determined by its timeliness and its fitness for use as part of a decision support system (DSS).

The storage media used for the database must be periodically assessed to prevent potential issues such as data inaccessibility or the physical deterioration of the media. Additionally, careful attention should be paid during data entry, as the integrity of the database is only as good as the quality of the data provided. For archiving purposes, stable and durable storage media should be employed, such as:

· Computer-compatible tape readers

· Magnetic tape

· Optical discs and compact discs

CHAPTER FOUR

4.1 SPATIAL ANALYSES AND PRESENTATION

GIS stands out from other information systems due to its spatial analytical capabilities, which include overlay operations, buffering, spatial search, topographic analysis, and neighbourhood and connectivity operations. These features allow GIS to address key generic questions related to location, condition, trends, routing, patterns, and modelling by manipulating and analysing input data. In this project, the primary analyses performed were overlay operations, topographic operations, and spatial search.

4.2 TESTING OF DATABASE

This test was conducted to determine whether a relationship exists between the data modeled about entities in the spatial database and to assess its retrieval capabilities. The test involved designing a sample query with specific conditions, which was then executed to verify if the desired results were achieved.

Analysis of Result

The contour with a value greater than or equal to 350 meters indicates areas that are less likely to be prone to flooding within the project area, as shown in Fig. 4.5 (Query 1). This contour represents the elevation of points above 350 meters. The displayed attribute table confirms that the north-eastern part of the institute has the highest elevation. Elevation is a critical factor when assessing the surface or slope of the terrain. Conversely, the southwestern part of the school has the lowest elevation and is highly susceptible to erosion. Buildings constructed in this region must have elevated foundations to protect them from potential damage. The results of this query will help the school management make informed decisions about the terrain characteristics and guide them in choosing the appropriate type of construction for each area of the project site, considering the unique terrain conditions.

SINGLE SELECTION CRITERION

Query 1: Shows the retrieving Area whose height is Greater than 310 meters
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FROM
Contour
WHERE
"CONTOUR">310
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Fig 4.1.1: Shows the retrieving Area whose height is greater than 310 meters
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Fig 4.1.2: Shows the result of area whose height is greater than 310 meters

Fig 4.1.3: Show the result of area whose height is greater than 310 meters
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Fig 4.1.4 Query Shows the result of Buildings that painted in white collor for (BLD_COLOUR = 'WHITE')
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Fig 4.1.5 Query Shows the result of Buildings that painted in brown color (B_NAME = 'BROWN')
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Fig 4.1.6 Query Shows the result of Buildings that painted in butter color (B_NAME = 'BUTTER')
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CHAPTER FIVE

5.0    SUMMARY, PROBLEMS ENCOUNTERED, CONCLUSION AND RECOMMENDATION

  5.1   SUMMARY

The project area covered 4.174 Hectares. The project cut across reconnaissance, perimeter traversing, spot heightening and detailing. Total Station was used for perimeter survey, spot heightening and detailing. The final adjusted coordinates were used for the production of perimeter plan and topographic plan using AutoCAD and Surfer 9 respectively. All necessary processing were done using the appropriate software and according to survey rules and regulations. The supervisor`s instructions and departmental instructions were equally strictly adhered to. All data computed were within the expected.

Finally, the plan of the project area were produced on stable materials in both analogue and digital format. A comprehensive report was written.

5.2   CHALLENGES

· The project was executed on a very rugged terrain and a lot of obstruction which slowed down the work to some extent, but with the experience gained over the year, we were able to achieve success and completed the task.

· Conclusively, the limited time given for the processing of data and submission of the project contributed to the problems faced during the execution of the project which caused us hurrying at processing the data. This problem was brought to barest effect by a cooperative processing and checking of all computations and write-ups by the group members.
5.3    CONCLUSION

Conclusively, one can say that the project was carried out according to Survey rules and regulations and to departmental specification by proper choice of equipment, methodology, analysis of the result, the accuracy obtained, and the outcome of the final survey (i.e. Plan).The plan produced will serve as base map for decision making by the school (by their Planners, Engineers and the relevant professionals) in the design, construction and development of the land, hence the aim of the project has been achieved. The project has been successfully completed with the plans produced from acquired data. The challenges faced and the simple and complex approach apply will ever remain fresh in our memories.

   5.4    RECOMMENDATION

With strong vehemence, I recommend the following;

· That such project like this should be continuous as it would be imparting great knowledge in the students who will be going to the labor market to sell such knowledge and won’t only fetch the students good but also ascribe more value to the school

· That school should repair instruments that are not in good working condition.

· That more instruments should be made available for the purpose of executing practical and projects since these two are of great paramount in this citadel of learning. If this should be considered, it won’t only help the student in carrying out their practical assignment but speed up the slowness in the calendar of the school  

· That its high time surveying software like AUTOCAD, ArcGIS, CivilCAD and SURFER should be taught more in lecture room as it would be of great help to the students when such knowledge will be needed.
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	940012.973
	37.227

	PT225
	678017.695
	940012.973
	237.726

	PT226
	678034.610
	940012.973
	66.254

	PT227
	678051.525
	940012.973
	348.634

	PT228
	678068.440
	940012.973
	352.257

	PT229
	678085.355
	940012.973
	15.447

	PT230
	678102.270
	940012.973
	27.534

	PT231
	678119.185
	940012.973
	16.426

	PT232
	678136.100
	940012.973
	333.776

	PT233
	678153.015
	940012.973
	5.084

	PT234
	678169.931
	940012.973
	295.347

	PT235
	678186.846
	940012.973
	296.893

	PT236
	678203.761
	940012.973
	297.631

	PT237
	678220.676
	940012.973
	315.994

	PT238
	678237.591
	940012.973
	354.727

	PT239
	677865.459
	940031.018
	282.297

	PT240
	677882.374
	940031.018
	227.951

	PT241
	677899.290
	940031.018
	95.241

	PT242
	677916.205
	940031.018
	51.688

	PT243
	677933.120
	940031.018
	28.284

	PT244
	677950.035
	940031.018
	65.731

	PT245
	677966.950
	940031.018
	4.298

	PT246
	677983.865
	940031.018
	344.296

	PT247
	678000.780
	940031.018
	14.344

	PT248
	678017.695
	940031.018
	341.386

	PT249
	678034.610
	940031.018
	2.484

	PT250
	678051.525
	940031.018
	44.985

	PT251
	678068.440
	940031.018
	315.596

	PT252
	678085.355
	940031.018
	51.925

	PT253
	678102.270
	940031.018
	53.716

	PT254
	678119.185
	940031.018
	33.778

	PT255
	678136.100
	940031.018
	348.987

	PT256
	678153.015
	940031.018
	336.366

	PT257
	678169.931
	940031.018
	296.840

	PT258
	678186.846
	940031.018
	275.070

	PT259
	678203.761
	940031.018
	254.647

	PT260
	678220.676
	940031.018
	288.071

	PT261
	678237.591
	940031.018
	211.838

	PT262
	677865.459
	940049.063
	208.519

	PT263
	677882.374
	940049.063
	144.577

	PT264
	677899.290
	940049.063
	85.209

	PT265
	677916.205
	940049.063
	67.252

	PT266
	677933.120
	940049.063
	83.953

	PT267
	677950.035
	940049.063
	78.079

	PT268
	677966.950
	940049.063
	38.512

	PT269
	677983.865
	940049.063
	82.801

	PT270
	678000.780
	940049.063
	340.613

	PT271
	678017.695
	940049.063
	243.877

	PT272
	678034.610
	940049.063
	267.641

	PT273
	678051.525
	940049.063
	296.856

	PT274
	678068.440
	940049.063
	311.892

	PT275
	678085.355
	940049.063
	8.493

	PT276
	678102.270
	940049.063
	23.028

	PT277
	678119.185
	940049.063
	43.707

	PT278
	678136.100
	940049.063
	215.903

	PT279
	678153.015
	940049.063
	234.322

	PT280
	678169.931
	940049.063
	258.638

	PT281
	678186.846
	940049.063
	275.705

	PT282
	678203.761
	940049.063
	328.495

	PT283
	678220.676
	940049.063
	280.294

	PT284
	678237.591
	940049.063
	321.895

	PT285
	678254.506
	940049.063
	237.235

	PT286
	677865.459
	940067.109
	217.837

	PT287
	677882.374
	940067.109
	124.453

	PT288
	677899.290
	940067.109
	60.277

	PT289
	677916.205
	940067.109
	61.039

	PT290
	677933.120
	940067.109
	60.036

	PT291
	677950.035
	940067.109
	44.661

	PT292
	677966.950
	940067.109
	21.964

	PT293
	677983.865
	940067.109
	68.896

	PT294
	678000.780
	940067.109
	281.469

	PT295
	678017.695
	940067.109
	250.489

	PT296
	678034.610
	940067.109
	288.552

	PT297
	678051.525
	940067.109
	185.681

	PT298
	678068.440
	940067.109
	297.702

	PT299
	678085.355
	940067.109
	339.568

	PT300
	678102.270
	940067.109
	95.652

	PT301
	678119.185
	940067.109
	85.153

	PT302
	678136.100
	940067.109
	192.204

	PT303
	678153.015
	940067.109
	208.123

	PT304
	678169.931
	940067.109
	278.798

	PT305
	678186.846
	940067.109
	243.119

	PT306
	678203.761
	940067.109
	296.789

	PT307
	678220.676
	940067.109
	281.625

	PT308
	678237.591
	940067.109
	282.376

	PT309
	677865.459
	940085.154
	131.641

	PT310
	677882.374
	940085.154
	181.302

	PT311
	677899.290
	940085.154
	102.162

	PT312
	677916.205
	940085.154
	68.618

	PT313
	677933.120
	940085.154
	74.314

	PT314
	677950.035
	940085.154
	99.768

	PT315
	677966.950
	940085.154
	157.085

	PT316
	677983.865
	940085.154
	164.301

	PT317
	678000.780
	940085.154
	212.636

	PT318
	678017.695
	940085.154
	212.145

	PT319
	678034.610
	940085.154
	261.402

	PT320
	678051.525
	940085.154
	185.167

	PT321
	678068.440
	940085.154
	209.625

	PT322
	678085.355
	940085.154
	178.661

	PT323
	678102.270
	940085.154
	207.028

	PT324
	678119.185
	940085.154
	213.521

	PT325
	678136.100
	940085.154
	174.566

	PT326
	678153.015
	940085.154
	195.951

	PT327
	677865.459
	940103.199
	190.069

	PT328
	677882.374
	940103.199
	67.865

	PT329
	677899.290
	940103.199
	90.745

	PT330
	677916.205
	940103.199
	55.045

	PT331
	677933.120
	940103.199
	51.381

	PT332
	677950.035
	940103.199
	180.395

	PT333
	677966.950
	940103.199
	147.717

	PT334
	677983.865
	940103.199
	135.039

	PT335
	678000.780
	940103.199
	171.308

	PT336
	678017.695
	940103.199
	212.308

	PT337
	678034.610
	940103.199
	258.797

	PT338
	678051.525
	940103.199
	241.847

	PT339
	678068.440
	940103.199
	183.679

	PT340
	678085.355
	940103.199
	177.607

	PT341
	678102.270
	940103.199
	198.430

	PT342
	678119.185
	940103.199
	211.586

	PT343
	678136.100
	940103.199
	215.438

	PT344
	678153.015
	940103.199
	206.246

	PT345
	677882.374
	940121.244
	47.971

	PT346
	677899.290
	940121.244
	54.162

	PT347
	677916.205
	940121.244
	95.419

	PT348
	677933.120
	940121.244
	91.436

	PT349
	677950.035
	940121.244
	278.431

	PT350
	677966.950
	940121.244
	264.827

	PT351
	677983.865
	940121.244
	179.812

	PT352
	678000.780
	940121.244
	222.810

	PT353
	678017.695
	940121.244
	207.351

	PT354
	678034.610
	940121.244
	284.207

	PT355
	678051.525
	940121.244
	292.422

	PT356
	678068.440
	940121.244
	276.493

	PT357
	678085.355
	940121.244
	181.216

	PT358
	678102.270
	940121.244
	230.653

	PT359
	678119.185
	940121.244
	249.254

	PT360
	678136.100
	940121.244
	271.772

	PT361
	678153.015
	940121.244
	320.173

	PT362
	677882.374
	940139.289
	333.123

	PT363
	677899.290
	940139.289
	55.251

	PT364
	677916.205
	940139.289
	48.110

	PT365
	677933.120
	940139.289
	109.353

	PT366
	677950.035
	940139.289
	224.489

	PT367
	677966.950
	940139.289
	221.813

	PT368
	677983.865
	940139.289
	214.569

	PT369
	678000.780
	940139.289
	175.177

	PT370
	678017.695
	940139.289
	180.301

	PT371
	678034.610
	940139.289
	183.244

	PT372
	678051.525
	940139.289
	326.351

	PT373
	678068.440
	940139.289
	305.327

	PT374
	678085.355
	940139.289
	19.655

	PT375
	678102.270
	940139.289
	282.533

	PT376
	678119.185
	940139.289
	233.611

	PT377
	678136.100
	940139.289
	253.374

	PT378
	678153.015
	940139.289
	1.193

	PT379
	677882.374
	940157.334
	49.846

	PT380
	677899.290
	940157.334
	18.110

	PT381
	677916.205
	940157.334
	50.891

	PT382
	677933.120
	940157.334
	207.829

	PT383
	677950.035
	940157.334
	130.080

	PT384
	677966.950
	940157.334
	226.732

	PT385
	677983.865
	940157.334
	170.815

	PT386
	678000.780
	940157.334
	147.876

	PT387
	678017.695
	940157.334
	114.015

	PT388
	678034.610
	940157.334
	137.138

	PT389
	678051.525
	940157.334
	15.443

	PT390
	678068.440
	940157.334
	318.436

	PT391
	678085.355
	940157.334
	332.768

	PT392
	678102.270
	940157.334
	326.663

	PT393
	678119.185
	940157.334
	322.009

	PT394
	678136.100
	940157.334
	321.076

	PT395
	678153.015
	940157.334
	343.335

	PT396
	677882.374
	940175.379
	20.482

	PT397
	677899.290
	940175.379
	347.355

	PT398
	677916.205
	940175.379
	23.413

	PT399
	677933.120
	940175.379
	337.876

	PT400
	677950.035
	940175.379
	295.959

	PT401
	677966.950
	940175.379
	304.409

	PT402
	677983.865
	940175.379
	229.221

	PT403
	678000.780
	940175.379
	90.484

	PT404
	678017.695
	940175.379
	61.952

	PT405
	678034.610
	940175.379
	69.365

	PT406
	678051.525
	940175.379
	42.232

	PT407
	678068.440
	940175.379
	298.995

	PT408
	678085.355
	940175.379
	297.031

	PT409
	678102.270
	940175.379
	285.812

	PT410
	677882.374
	940193.424
	357.454

	PT411
	677899.290
	940193.424
	351.067

	PT412
	677916.205
	940193.424
	340.130

	PT413
	677933.120
	940193.424
	323.310

	PT414
	677950.035
	940193.424
	289.041
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