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Introduction    
Dam design, construction and operation can have both positive and negative impacts on the environment. An interesting perspective from Mike Muller of the University of the Witwatersrand (2014) highlights some of the dilemmas that need to be considered: 
 “Indeed, dams do change the world and its natural environment. So, do cities, roads, airports, chemical industries and agriculture. In general, we can say that people change their environment. The richer they are, the more change they induce. In the course of that, they often destroy species; they also create species, but that is not often measured or mentioned (The guardian 2014). 
This research proposal will present an overview of what the literature review will consider in depth. This will include a brief history of the construction of dams and how these processes have significantly changed over the years and what improvements have been made to materials and techniques to enhance these structures. There will be a consideration of the different types of dams, such as an arch dam, buttress dam and a gravity dam and how they are constructed, with what materials, machinery, labour and costs but also the different professional techniques used to get the most effectiveness and lifespan from these structures. There will also be research into how the design and operation of dams impact the environment e.g. as a renewable energy source but alternatively negative impacts to environment and communities from the structures. 
This study will then focus on a specific Dam in South Wales, Lys y Fran Dam was built between 1968 and 1972 and is still operational to this day.  Lys y Fran dam currently produces 30kw of energy and has plans to upgrade to 250kw hydroelectric turbine meaning it will provide even more clean renewable energy for Pembrokeshire. This study will also consider its design, operation and environmental impacts both during the building and in its operation and what strategies have been employed in the past, present and plans for the future to reduce environmental impacts on stakeholders (Western Telegraph 2001-2018). 
The research proposal will also explain and justify the methodology that will be used in the research and explain how methods chosen will be carried out in practice with a timeline for the study. and will include a suggested timeline for the study. Ethical factors linked to this study to ensure that the research is both valid and reliable 
Literature Review 
Dams are man-made barriers that are usually built across a river to hold back water forming a lake or reservoir. Concrete is the main material used to construct dams but natural materials like earth and rock are also used. Here are four examples of different dams in the UK: 
1) [image: Monar Dam in Scotland]Arch dams are made from concrete and have a curved shape which is very clear to see in figure1, the top of this arch will be pointing back into the water. These dams are usually built in steep narrow sided valleys with very durable foundations along with the strong shape made specifically to resist the pushing force of the water. 



Figure 1. Monar arch dam in Scotland (British dam society 2017) 






2) Buttress dams can be made from either concrete or masonry and can be used in both wide or narrow valleys. These buttress walls are triangular shaped making them water tight, with the buttresses being spaced at intervals on the downstream side. 
[image: Quoich rockfil embankment dam in Scotland]


Figure 2. Stwlan Buttress dam in wales (British dam society 2017) 






3) Embankment dams are mainly constructed of natural materials, there are two main types, rockfill dams which are made up from usually dumped and compacted rockfill. Second there is earth fill dams which used compacted earth.
[image: Cross-section through an embankment dam]




 Figure 3. Quoich rockfil embankment dam in Scotland (British dam society 2017) 




[image: Cross-section through gravity dam]
4) Gravity dams are also made from concrete or masonry, a gravity dam works by using gravity itself to hold it down and hold back the reservoir at the same time, this is shown in figure 4.  When building a gravity dam, it has to be done on sound stable rock to get the best use, but it can also be used in both wide or narrow valleys. There are more than 250 dams in Great Britain. 
Figure 4. Cross section through a gravity dam (British dam society 2017) 



  

Dams have been around for thousands of years but around 1910 there were engineers who started to realise that concrete dams were monolithic three-dimensional structures showing that the movements at one point of stress had to be compatible with all others. In more recent years there has been great advancements in the planning and design of dams because of digital computers meaning the design can changed and improved many times over before the actual construction begins.  Today there are more than 57,000 dams worldwide and 168 Dams in the UK, many of these are used to produce clean renewable hydro-power energy to power homes and businesses worldwide (International rivers 2017). 

Dams can also be used to produce a renewable energy source by using hydro power systems, figure 5 is an example that shows with the right construction how easy and efficient it is to produce this energy. In turn by using hydro power systems this will mean less pollution into the environment is produced by things such as fossil fuels that are non-renewable. 
[image: Image result for hydro power]












Figure 5. Hydro power system (NHA National hydro power association) 




Dams can have significant effects on the environment, biologically, chemically and physically. Dam walls block fish migrations or cause the usual streams to dry up as shown in figure 6 where many salmon were found dead due to low river flows. Trap sediments are another problem which would usually would float downstream and replenish the ecosystems. There can be changes in the temperature caused by a dam as well with the dissolved oxygen levels and physical properties of the reservoir are often not suitable for any aquatic plants and animals that evolved within a river system. 
[image: Low flows below dams killed thousands of salmon on the Klamath in 2002]











Figure 6. Low flows below dams killed thousands of salmon on the Klamath in 2002(International rivers 2017)


[image: Fish ladder]Fish passes to allow fish e.g. salmon, to continue to migrate usually take the form of a fish ladder or a fish lock. These fish passes have to be designed very carefully to make sure that the conditions are right for the fish to use them.

More recently, special measures have been taken on some projects to protect local heritage. They have included:  archaeological investigations at sites prior to construction of Dam, relocation of burial sites, redesign of dams, to minimise the losses and the dismantling, relocation and re-erection of ancient monuments.
[bookmark: _GoBack]Figure 7. The fish ladder at Pitlochry Dam in Scotland (Perthshire 2010)

[image: Environmental Impacts of Dams]This diagram below indicates both the positive and negative effects of building and operating a large dam and shows many of the aspects of research I will be looking into. 
Figure 8.  Dam effects on environment (The constructer 2017) 


Methodology 
Methodology is "the study or description of methods" Secondary data refers to “data that was collected by someone other than the user” these quotes were said by Heath huff of the global customer support training and development, these parts will be undertaken via a Literature review. This highlight existing knowledge in the field of study in this case the design and impact of DAMs. Disadvantages are that data may be out of date, unreliable or biased. For example, any study produced by the local council in support of a new DAM may be biased towards new job generation and not concerned with negative impacts on eco systems.  The literature review will access industry linked sources e.g. the British DAM association and Civil Engineering sources e.g. together with sources that will represent the views of all the stakeholder groups (e.g. local inhabitants, environmental groups, local councils and independent reports to provide an unbiased view of the environmental impacts of the DAM design and operation (MSG 2018). 
Primary data is raw data (e.g., numbers, figures). It is original data that is collected by the researcher. In this study the primary data will be undertaken via the use of a case study of the Lys y Fran Dam in Pembrokeshire. A case study is a method in in which narrowing down the large field of research into an easily summarised topic. The advantage of using a case study method is that the researcher can test the conclusions that were found in the literature review by carrying out their primary research on a specific DAM. The case study research will use Quantitative data which is when the data is expressed in a certain way with the amount or range (Explorable 2008).
Data will be collected via a questionnaire to local inhabitants considering the impact of the building and operation of the Lys y Fran Dam. This qualitative research will help to access the feelings and thoughts of the research participants on the subject via interviews (see appendix 4).
Method – Interview 
An interviews main task is to make sure the understanding of what the interviewees opinions and answers to the subject at hand. In this study the interview method will allow the researcher to gain the opinions and experience from a range of people about the design and operation and environmental impacts of the Lys y Fran Dam. The sample for the interviews will be a range of stakeholder representatives specific to this particular DAM. (see appendix 4) 
A semi structured interview is where the interviewer will create a list of topics and questions for these that will need to be covered during the interview. For this study a list of pre-determined questions will be decided upon for each interviewee and sent to the interviewee prior to the interview to give time to consider. The interview will be tape recorded as this will provide a more accurate account of what was discussed, and the transcripts will be presented in the appendices.
Interview bias is when there is a bias response from the interviewee because of the characteristics of the interviewer that may affect the answer. To avoid interviewer, bias the questions will be sent to the respondents prior to the interview so that they can consider their answers and provide feedback to the interviewee. 
Questionnaire Survey 
A questionnaire survey is the gathering of data that is collected, analyzed and then the views of the targeted people will be interpreted. The purposes of this research a questionnaire will be designed and will include open (qualitative) questions to gauge the opinion and experiences of the local community  and closed ( quantitative ) questions to provide numerical data that can be further analysed and presented in charts and graphs. An advantage of using a questionnaire survey is that a large amount of people can be contacted very easily and give their opinion on the subject providing data.  
The sampling strategy for this survey will be geographical initially with approx. 200 local inhabitants over the age of 18 living within a 5-mile vicinity of the case study DAM. A pilot questionnaire will be sent to approx. 10 people prior to the full survey to test to gain feedback on the questionnaire design and to allow improvements to be made. 
Ethical considerations 
With reference to the Data Protection Act 1998 the author will ensure that following strategies will apply: 
1. The survey and interview objectives will be explained to the respondents prior to the start 
2. Personal Details will not be taken to protect the anonymity of the respondents 
3. All data will be kept on a secure laptop with password security. 
4. Data will be used only for the purposes of the study and then disposed of. 
5. Care will be taken when designing the questionnaire and interview questions to avoid leading questions in survey or any interviewer bias. 
6. Up to date sources that are industry related will be used for the literature review that are industry related and sources that represent stakeholder groups. 
1.4.5 Results: 

The interviews will be analysed by considering themes that are generated from the semi structured interviews and the answers to the questions and will be linked to the Literature review findings where possible. To analyse the questionnaire survey, excel will be used to input the data and produce charts and graphs that will then be analysed and compared to literature review findings to come to conclusions. 
1.4.6 Evaluation: 
Dams provide power, water for household consumption, flood control, irrigation water, navigation routes, and recreational opportunities. However, the adverse ecological impacts associated with the blockage of flow of a natural water system and displaced communities are recognised. However, the question remains. Do the benefits supplied by dams outweigh the costs. Ultimately this question must be considered for each dam, taking into consideration the construction processes and materials as well as impact on eco systems. This study will contribute further to these discussions about DAMs construction and operation and how best to minimise negative environmental impacts. 
The Limitations of the proposed research are that the case study can only consider one existing DAM due to limited budget and limited time.  However, it is hoped that this will be countered with a comprehensive literature review. This research could be improved if the primary research strategies could apply to more than one case study DAM so that results could be compared. In addition, there is potentially only one researcher the author, so manpower is also limited. 
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Appendicies  
Appendix 1 
Duration of activities – the dissertation period will be from September 2018 to April 2019 
1. Carry out Literature Review   -  8 weeks 
2. Design the Questionnaire Survey  -  2 weeks 
3. Carry out a pilot Questionnaire survey – 1 week 
4. Carry out the full Questionnaire survey – 3 weeks 
5. Design the Interviews – 2 weeks 
6. Carry out the interviews – 4 weeks 
7. Analysis of the interviews – 3 weeks 
8. Analysis of the survey – 3 weeks 
9. Conclusions and recommendations -  3 weeks 

Appendix 2 
Budget 
Cost of Printing Questionnaires -   £50-00 
Travel to and from interviews -      £50-00 
Subsistence for interviews       -      £20-00 
( tea and coffee for interviewees) 
Stationery costs -                               £20-00 
Staffing -                                              no cost as author undertaking the research 
Total predicted costs                        £140-00

Appendix 3 
Sample - Questionnaire Survey  
Possible questions to include (each question would have a number of options/ or a scale  so that numerical data could be extracted from the survey and analysed) 
1. Where do you live ?
2. How far do you live from the DAM ?
3. How long have you lived the area?
4. How often do you visit the DAM? 
5. Why would you visit the DAM ?
6. Do you know what the function of the DAM is ?
7. What recreational activities are you aware of that are offered at the DAM? 
8. What positive impacts do you think there is from the construction of the DAM ?
9. What negative impacts do you think there is from the construction of the DAM ?
10. What wildlife do you know exists around and in the DAM ?
11. What additional activities do you think should be offered by the management of the Dam to further integrate with and support the local community.

Appendix 4 
Sample – Semi Structured interview Questions 
· Senior Manager  at Lys y Fran Dam  ( Investment and development of the DAM )/ Structural engineer involved with the building of the DAM ( Initial building of DAM) /Planning Officer (Linked to historic developments of Lys y Fran Dam )

1. What type of DAM is this?
2. How long did it take to build it?
3. What materials were used to build the Dam?
4. What materials are currently used to maintain the Dam in its current operations 
5. What planning process did you go through to build it?
6. What is the five year/ ten year plan for the DAM in terms of developments structurally/ recreationally?
7. How do you communicate with the local people regarding the Dam ?
8. What investments have you made in supporting the ecological environment of the Dam?
9. What are the positive environmental impacts of the Dam?
10. What are the negative environmental impacts of the Dam?
11. How do you promote the Dam as a recreational facility? 
12. What sort of investment is there in the upkeep and modernisation of the Dam 

· Manager at Local Wildlife group  (Impact on eco system ) 
1. What communication do you have with the DAM management team 
2. How does the Dam management team approach the local wildlife in the area to help support the eco system?
3. What positive environmental impacts do you see in the existence of the dam?
4. What negative environmental impacts do you see in the existence of the dam? 
5. What additional strategies do you think would benefit the eco system if you were given an opportunity to work with the management team of the existing Dam?

· An educational representative (Integration with local community) 
1. Is there an educational facility within the DAM and if so how do you involve the school in this 
2. Do you undertake visits to the DAM and if so what activities do you undertake with your learners . 
3. What educational resources are available to your school from the DAM 
4. What activities are available at the DAM that can support science or any other subject 
5. Are there any other activities that you would like to see offered at the DAM to support curriculum areas like science or construction 
























Appendix 5 
Extract from Llys Y Fran Dam – website – home page 
· 
· Welsh Water Centres
· Find us
ContactLLYS Y FRÂN
Country Park & Reservoir
WELCOME TO LLYS Y FRÂN
Country Park & Reservoir
Nestled amongst picturesque views of the Preseli Hills is a Welsh Water-managed reservoir set in a peaceful country park of grass and mature woodland. Llys y Frân is a day out everyone can enjoy in a beautiful lake-side setting whether you are looking to fish, sail, walk, cycle or to enjoy the spectacular views of the 100ft dam and the surrounding countryside.
Anglers of all abilities love Llys y Frân – the reservoir has a well-deserved reputation as one of Wales’ finest trout fisheries and a favourite spot for beginners who just want to “have a go”.
Our cafe and tea room with beautiful views and sun patio serves a selection of Hot and Cold sandwiches, soups, cakes. A variety of hot and cold drinks, snacks and ice-creams.  Our function room can accommodate private parties, wedding receptions, conferences or meetings. The visitor centre shop serves as the main information point and others are sited around the park to tell the stories behind the dam, the reservoir and the abundance of wildlife you can see
LLYS Y FRÂN COUNTRY PARK
Llys y Frân, Clarbeston Road,
Pembrokeshire, SA63 4RR 
Company information | Privacy & Cookies 
Orphans 
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