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EXECUTIVE SUMMARY
1. These guidelines have been produced to give an indication of acceptable style and presentation for the ENNR 429 final year projects for the Bachelor of Engineering (Honours) (Natural Resources) (BE (Hons) (NRE)).  The guidelines are not prescriptive in any way and should not inhibit students from showing initiative and creativity in report presentation.  The purpose of the guidelines is to give an indication of acceptable professional styles and to indicate a minimum standard for report presentation.

2. The first page of the report after the title page should contain an Executive Summary.  This should be a concise statement of the report content and conclusions.  It is likely that the Chief Executive of your client will read only this summary and possibly the recommendations and conclusions at the end of the report.

3. The executive summary should be less than two pages long and make no reference to photographs, figures, etc.  It should, very briefly, cover all the major points in the report, and hence is usually best written while viewing the Table of Contents.  The summary should immediately follow the title page and precede the Table of Contents.

4. The report will be read by a number of people with varying competence and familiarity with the subject of the report.  The writing of the report should therefore be as concise and simple as possible, consistent with providing an adequate technical description of the subject.

5. The report text should flow logically and without interruption towards its conclusions.  Material which does not contribute directly to the ‘flow’ should be placed in appendices and referred to as necessary.

6. Tables and all types of figures (plots, pictures, drawings, etc) are important ways of presenting information while at the same time reducing the verbiage in a report.  Student reports usually make inadequate use of graphical material.  Production of the report should commence with preparation of good tables and figures summarising the results of the project.  Text is then written to link and expand on the graphical information.  All tables and figures should be accompanied by an appropriate legend.

7. The typographical layout of the report should be a simple but professional style.  Use of extremely varying font sizes is generally inappropriate.

8. There are specified standards for reference citations which must be followed.  If you are unclear, ask.

9. High standards of writing clarity, spelling and grammar are an integral part of a sound engineering report.  Always conduct a spell and grammar check before handing in any assessment.  Additionally, have a colleague proof-read it.

10. The length of the report is not as important as the quality of the content.

11. The report forms a permanent record of your project and will be referred to often by other students and staff in the future.  It is also important in being able to demonstrate to potential employers that you have high competence in written presentations.

12. The project constitutes 20% of the marks for your final year!  The project should involve 240 hours’ work (per person), evenly spread throughout the year (not rushed into the last few weeks).  A client paying for such work on a commercial basis could expect to pay about $15,000 to $25,000 per person.  The final year project and report are probably the most important exercise that you undertake during your BE studies.  They provide a real-world project experience in most instances and you can expect some (minor) set-backs and challenges with equipment, etc, as in the real world.
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GUIDELINES FOR REPORT PREPARATION FOR BE FINAL YEAR PROJECTS
1. INTRODUCTION
Professional engineering reports require very high standards of grammar, writing style, layout, graphics and final copying and binding.  The report is generally the final part of the investigation and design process and forms a permanent record of the work undertaken.  The cost of an engineering study may range from a few thousand dollars to a few million dollars and quite often a report is the only output from the study.  For example, your project is one full year course and should involve about 240 hours’ work.  At the usual rate for an intermediate level engineer, the BE report could cost the client something in the range of 15,000 to $25,000 (per person).

2. ORDER
The following list sets out typical order and structure for the BE reports:

· Title Page

· Executive Summary

· Notation (if applicable)

· Table of Contents

· List of Tables

· List of Appendices

· Introduction

· Main text, with appropriate headings

· Conclusions and/or Recommendations

· Acknowledgements

· References

· Figures (if not integrated into the text)

· Appendices

3. 
TITLE PAGE
The title should be brief, but should describe the project sufficiently to distinguish this project from others.  The project title should be as concise but informative as possible since some abstracting services rely on the title of a paper for their retrieval systems.

The title page should list:

· The course code and title

· The report title

· Student details

· Supervisor’s name

· Date of submission

· Degree programme

The use of graphics and photographs will enhance the title page and add some individuality to the report.

4. 
EXECUTIVE SUMMARY
The first page of the report after the title page should contain an Executive Summary.   This should be a concise statement of the report content and conclusions.  It is likely that the Chief Executive of your client will read only this summary and possibly the recommendations and conclusions at the end of the report.

The executive summary should be less than two pages long and make no reference to photos, figures, etc, in the main text.  It should very briefly cover all the major points in the report, and hence is usually best written while viewing the Table of Contents.  It can be numbered or bulleted points, but need not be.

5. 
NOTATION AND UNITS
If the report makes extensive use of symbols or other special nomenclature, these should be listed and defined under this heading.  Otherwise, all symbols must be defined when first used.  Symbols and abbreviations should be those recommended by the relevant International Standards.

All units are to comply with the International System of Units (SI).

6. 
INTRODUCTION SECTION
The introduction states the objective of the project and provides the reader with background to the project. State the topic of your report clearly and concisely and lure your reader into the rest of your report.
7. 
MAIN TEXT
7.1

Style
It is most important to maintain a logical sequence throughout the paper.  Lengthy mathematical derivations should be transferred to an appendix.  Use clear and precise English.  Reports that fail to use clear and precise English will be penalised.

7.2

Paper Size, Layout and Margins
Papers should be prepared on A4 paper (210 x 297 mm).

The top and bottom margins shall be 20 mm.  The left and right margins shall be 30 mm and 20 mm respectively.

Use a simple, clear font such as Times New Roman 12 pt.  Use the same font throughout for tables, figures, captions, etc.

Lines should be single-spaced.  Paragraphs should be either indented three characters on the first line with no extra space between paragraphs or not indented with an extra line spacing between paragraphs (as in these guidelines).

7.3

Headings
Primary headings: 12pt Times New Roman, bold, uppercase, eg: 1. PRIMARY HEADING
Secondary headings: 12pt Times New Roman, bold and lower case, eg,: 1.1 Secondary Heading
Tertiary headings: 12pt Times New Roman, italic, upper and lower case, eg, 1.1.1 Heading 3
Subsequent headings: 12pt Times New Roman, upper and lower case, eg, 1.1.1.1 Heading 4

However, it is generally preferable to avoid more than three levels of headings if possible.

MS Word heading styles can be formatted to comply with the above.  Additionally, Word can be used to automatically create a Table of Contents, List of Figures, and List of Tables.
7.4

Equations
Equations should be numbered consecutively as they appear in the text with Arabic numerals and should be referred to by their numbers only, eg, (3).  Equations must be typed, not hand-printed.  It is recommended that you use the Microsoft Equation 3.0 tool to create the equations (under Insert / Object / Create New / Microsoft Equation 3.0)  The equations should be centred within the columns, with the equation number right justified.  About 5 mm should be left clear above and below each equation eg:
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7.5

Figures
Diagrams, graphs and photographs should be numbered consecutively with Arabic numerals, in the order in which reference is made to them in the text, and without distinction among the three (use Figure x.. as the caption).

The placement of diagrams and figures within the report depends on how these are produced.  If diagrams and figures are produced by computer graphics or scanned, they can be integrated with the text.  Figure captions shall be placed centrally and below the figure, and shall be 12pt Times New Roman.  

If the figures are from a variety of sources (cut and paste, graphics, draughting, photos), it is generally more convenient to place these in a section of their own between the references and the appendices.

Photographs should be used where they improve the clarity of the paper.  Digital images are convenient but remember that colour photographs sometimes do not reproduce well as photocopied black and white.
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Figure 1. Residual metal concentrations determined from the sequential extraction of substrates sampled at 0-5 cm (5), 5-10 cm (10) and 10-15 (15) cm depth after 4.58 years in treatment wetlands one (TW 1) (all other fractions were below the levels in uncontaminated wetland substrates). Data are given for Fe. No data are available for VEG and OUT at 15 cm. Concentrations are given as means + standard deviations, (n = 3). IN (Inflow cell), VEG (Middle vegetated cell) and OUT (Outflow cell).  


Figure 2. Schematic representation of the experimental treatment wetlands at Tara Mines Ireland. Arrows indicate the flow path of the water, which was pumped from the storage ponds to the header tanks (HT 1 and HT 2) and subsequently to the inflow cells of each system. From there on, water travelling between cells was gravity fed (by head differences between cells) to the wetland cells and then finally to the outflow cells.

7.6

Tables
Tables should be consecutively numbered, with Arabic numerals, and placed as close as practicable to the first reference to them in the text.  Tables shall be placed centrally on the page.  Table captions shall be place above each table using 12 pt Times New Roman.
Table 1. Physical and chemical substrate parameters (November 1997; before planting or flooding). Data are given for 50 % Spent Mushroom Substrate (SMS) mix (v/v), which was applied at or less than this concentration in each cell.

	Parameter (@ 50% SMS content)
	Unit of Measurement
	Value

	
	
	

	Moisture content
	%
	10

	Particle Size (Fractions < 212 um)
	mg g-1
	40

	Organic Matter (OM)
	mg g-1
	60

	Organic Carbon (OC)*
	%
	3

	Cation Exchange Capacity (CEC)*
	meq % dry weight
	5

	pH (as a paste with distilled H2O)
	[H ion]
	7.6

	Eh
	mV
	+17.4

	Zinc (Zn)
	mg kg-1  (umol g-1)
	52 (0.8)

	Lead (Pb)
	mg kg-1  (umol g-1)
	31 (0.1)

	Iron (Fe) 
	g kg-1  (umol g-1)
	28 (500)

	* calculated from OM (after Mitsch & Gosselink 2000)


7.7

Page Numbers
Page numbering starts at i on the first page of the Executive Summary and continues in this format to the end of the Table of Contents.  Numbering then restarts with Arabic numbers on the first page of the main text at the Introduction.

Headers and footers may be used to give information on the report title, page number, file name and date.

8.

DISCUSSION
This is where your results are explained and supported with reference to the main text and referenced to other work you read.

9.

CONCLUSIONS AND RECOMMENDATIONS
The real value of a report is reflected in the nature, soundness and clarity of the conclusions, so particular care should be taken with this section.  Your conclusions can only be drawn from data you have obtained and should follow from your discussion.
10.

ACKNOWLEDGMENTS
Any particular assistance (technical, regulatory, supervisory, etc) out of the ordinary may be acknowledged.  These guidelines were originally prepared by a geotechnical consultant, Dr Laurie Richards, formerly Professor of Natural Resources Engineering at Lincoln University.  They have been updated with minor changes by Drs Aisling O’Sullivan, David Painter, and Tom Cochrane.
11.

REFERENCES
Most of you should have experience with Endnote, which should facilitate referencing in your report.  References should be listed alphabetically and chronologically if there is more than one reference by a particular author.  Where a reference is mentioned in the text, the following convention should be used:  “Devon (1995) stated that …”, or “Several authors have also produced similar results (Largewhite, 1995; Saddleback, 1996)”.
The preferred referencing system is as follows:

Book:

Jones, A.B. and Smith, C.D. (1996) Geomechanics in a Changing World, 2nd ed., Publisher, Publisher City, 330 p.

Journal:

Jones. A.B. and Smith, C.D. (1995).  Geomechanics in a Changing World.  Journal Title, Vol No., pp. 330-335.

This referencing follows the ASCE system and is easily available using Endnote.  
12.

APPENDICES
If there are more than one, appendices should be lettered A, B, etc, eg, Appendix A.

13.

SUBMISSION OF REPORT
13.1
Length
The content of the report is far more important than the length.  As a guide, it is suggested that the project report should be no longer than 75 pages.  This includes single-space typing, figures and diagrams, but excludes appendices.

13.2   Mid year Report 

A Mid year report should be produced in the format of the Final report and must contain the full structure of the final report, a completed literature review, appropriate theoretical or experimental background, and methodology for remaining work.  The mid year report will be reviewed by your supervisor and returned to you with comments. 

13.3
Final draft
The Final written report-draft is your main product for this course.  It should be well written and should include a summary, your methodology, data, analysis, results, discussion, conclusions and recommendations.  The final draft will be reviewed and corrected by your supervisor.  Your final mark will be based on your Final daft.  The corrected final report, however, is your responsibility.

13.4
Report submission
Submission requirements and deadlines are provided as part of the ENNR 429 course.  Don’t forget to make an extra copy of the report for your own retention if you wish.

APPENDIX A : GENERAL COMMENTS ON REPORT STYLE AND STRUCTURE
1.

Self-explanatory illustrations tied to simple text
The reports will be read by a number of people with varying technical competence and familiarity with the subject.  Therefore each report should aim to provide a comprehensive but concise statement of the current state of knowledge of the subject and to give a comprehensive description of the work carried out for the project.

To achieve these aims, the reports should consist mainly of a carefully planned and ordered sequence of photos, figures, drawings and tables.  Each of these items should be essentially self-explanatory and have all important features shown and labelled clearly.  In general, legend references are inadequate for the location of particular features of important that should be labelled individually.  Photos should either be annotated or have overlays.  If the above is achieved, the functions of the text are simply to:
· Draw attention to particular features

· Explain any complex aspects when such aspects cannot be adequately explained on the photos, drawings or tables

· Discuss and draw together the data, progressively building up the answer to the questions (similar to a mathematical proof).

2.

Continuity of flow
Following the above approach, the report text should flow logically and uninterruptedly towards its conclusions, ie, answering the questions.  It is important that this flow is not interrupted.  Therefore, any material that should be recorded, but which does not contribute directly to the ‘flow’, should be placed in appendices and referred to as necessary.  The following material is in this category:

· Some of the very detailed drawings, etc, geomorphological plans or photographs annotated with detailed geomorphological data

· Detailed logs of drives, boreholes, etc

· Detailed tables, graphs or calculations

· Text covering historical matters

3.

No descriptive text without an illustration
Text should never be used to describe geological or topographical features that are not shown on a figure or photo.  If text is so used, then the reader has to translate the words into a mental three-dimensional image, and/or to draw the picture that should have been included in the report.

4.

Reference to figures
A well-drawn figure should not need much description.  It may be necessary to draw attention to or explain particular features (as discussed in [1] above).  Such explanatory text should start with reference to the figure.  Where such reference is made at the end of a paragraph, the 
reader usually has to find the figure and then re-read the paragraph in order to follow the text sensibly.  The same approach applies to photos and tables.
5.

Only relevant material on drawings
Drawings, referred to in the text, should contain only data relevant to the questions being considered or which are necessary to assist the user (in the office or in the field) in locating features.  Location of features in the field requires inclusion of all landmarks referred to in the text as well as tracks, power poles, huts, etc.  Any items which are not relevant as above, detract from the usefulness of the drawing.
6.

Only relevant material in text
Similarly with text, any sentence or paragraph that contains unnecessary or irrelevant material (ie, items of historical interest only) should be omitted.

7.

Standard terminology
Where engineering or geological characteristics are described, standard terms should be used and the particular standard should be referenced (eg, New Zealand Geomechanics Society:  Guidelines for the field description of soils and rocks in engineering use).

8.

Clarify of figures, especially when reduced
Drawings should not be overprinted.  The less important lines and data should be removed before adding new items.  For drawings that are to be reduced, appropriate letter sizes, thicknesses and spacings should be used.

9.

Inferred accuracy
When quoting numbers or ranges of numbers that are known only approximately, the numbers should not suggest an unrealistic degree of accuracy, ie, in spacings of joints use 0.5 to 2 m rather than 0.50 to 2.00 m.

10.

Use of sub-headings
Sub-headings should be explicit and used liberally to highlight the main features and divide the text logically into portions of easily digestible size.  By rapidly glancing down the complete Table of Contents, the reader should be able to get a good overall impression of the report content and structure.  Non-explicit subheadings such as ‘General’ should be avoided.

11.

Repetition
Text should not needlessly repeat information or data provided elsewhere.

12.

Test method details
Descriptions of any tests should include information on sample location, sample preparation, test details, loading conditions, etc.

13.

Sensitivity analyses
These should cover a range of possibilities from the best to the worst anticipated cases and the results preferably presented graphically.  They should not be arbitrary alternative hypotheses.  As far as practicable, all the analyses should be treated in a similarly methodical manner to allow comparisons to be readily made.
14.

Use of tables
Well-designed tables can often provide the reader with an instant, clear picture of situations that can be quite difficult to follow when described in text.  In particular, text that discusses and compares the same range of aspects of several different zones or areas would be better replaced by a table.

15.

Test for adequacy of figures
If the reader has to draw lines or labels in order to understand a figure or related text, then these lines or labels should have been included on the figure by the author(s).

16.

Standard scale drawings
Graphs of similar events (eg, time-history plots for slide movements), should, where possible, be drawn to the same scale so that comparisons between the different locations can readily be made.

17.

Contrasting symbols and line attributes
Symbols and line thicknesses need to be chosen and plotted so as to achieve good contrast between different materials or features.  Such contrast is vital if the figures are to achieve their purpose, eg, to give the reader a clear picture of the situation, with minimum assistance from the text.

18.

Executive Summary
The recommendations in the Executive Summary or Summary and Recommendations should be numbered and exactly the same as the recommendations listed and numbered in Conclusions and Recommendations.

19.

Legend
When the legend for a figure is shown only on another figure, reference needs to be made to that other figure.

20.

Facts first, then inferences
Factual data should be presented before any inferences are drawn.

21.

Order of text
Sentences and paragraphs should be ordered logically.  Some reports have included sentences or paragraphs that discuss aspects that are not properly introduced until later sentences or paragraphs.

22.

Bullet lists
Be consistent in the use of bullet lists – do not swap bullet sizes, numbers and letters randomly.  Once you start a list, keep the remainder of the lists in the same format (ie, nouns, sentences, participle phrases, etc).

23.

The reader
The report should be written always keeping in mind the probable reader.  Engineering reports normally need to be designed for multiple readership.  The Chief Executive of your client will probably read only the Executive Summary and the Conclusions.  Your technical counterpart in the client organisation will be familiar with the project and will read most of the report in a reasonable amount of detail.  The Peer Reviewer (appointed by the client), or the opposing expert witness (in litigation) will go through every portion of your report (including appendices) with a fine-toothed comb.  At the same time the report has to be intelligible and easy to read for non-technical people (possibly members of a territorial authority council or those involved in a public enquiry).
The best reports are written in a simple concise style with the minimum of technical jargon.  Sentences should be of varied length but generally short (some engineering firms stipulate that the house style for their reports is an average of about seventeen words per sentence).
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