


An Introduction to Scotland’s Water Week

1. The Isle of Arran

2. Water Resources on the island

3. Water Treatment

4. Water Distribution

5. Waste Water Collection & Treatment



THE ISLE OF ARRAN

• The Isle of Arran lies approximately 20 

miles off the west coast of Scotland



• It is known to many as “Scotland in miniature”

• It is home to 4629 residents

• Arran for many years has been and still is a very popular tourist destination

• In 2018 over 400,000 tourists visited the island

• It also has a number of commercial and industrial activities

• Farming still contributes a large part to the economy and local livelihoods on the island



SAILING TO ARRAN

• Our journey begins from the Ardrossan ferry terminal on the west coast

• The crossing takes only 55 minutes and we will arrive in the small town of Brodick on the island.

• As we sail (depending on the Scottish weather!) you will see that looking to the south of the island 

there is lower lying, rolling farmland and forestry, while to the north there is steep, rocky mountainous 

land.

• The highest mountain, Goat Fell at 2884 feet / 874 metres overlooks the bay as we sail into Brodick

• This can be the start of our learning experience – what type of soil and rock makes up this island?

• How does that geology and land affect the water and how can it be distributed?



If we look to the South of the island on 

our ferry crossing then we can see the 

lower, gently rolling hills and land that are 

suitable for crop and livestock farming.



If we look to the North of the island 

then we can see the much more 

rugged, mountainous land.



PoVE students will be tasked 

with exploring this difference 

and what it means for

• Water resources 

• Water quality  

• Water distribution



WATER RESOURCES

PoVE students will visit a specific catchment area and look at some of the issues faced 

with managing this.

a. How is the water gathered and what effect does the soil type, vegetation and 

geology have on the water quality?

b. What is the main method of abstraction and how does this impact on the 

treatment process

Field trips – it is envisaged that the group will explore areas to the North of 

the Island and also to the south. From there comparisons can be made with 

regard to:

a. The difference in geology

b. The topography of the island

Looking at the geology and topography above, students will be asked to 

consider what effect this has on land use, activities and industry on the island.



ORDNANCE SURVEY MAP OF CATCHMENT AREA

PoVe students will 

determine:

1. Land area

2. Topography

3. Geology

4. Soil Cover

5. Vegetation

6. Rainfall figures

7. Evapotranspiration 

estimations

8. Potential yield from 

the source
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Monthly  Rainfall Average 2011-2017 – Gauging Station 1 mile from 
WTW

Average annual 

rainfall over this 

seven year period is 

1965mm
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Annual rainfall for 2018 

in total was 1789.2 mm

With May, June and 

July being particularly 

dry.

Analysis of rainfall and 

river levels can be done 

via

https://www2.sepa.org.

uk/waterlevels/default.a

spx?sm=t

https://www2.sepa.org.uk/waterlevels/default.aspx?sm=t














River Water Quality

Who monitors water quality before abstraction and who monitors the 

quantities abstracted?

In Scotland this is carried out by the Scottish Environment Protection Agency 

(SEPA)

Water quality is monitored throughout the country, one such monitoring 

station being on the Black Water and the Clauchan Water in the middle of our 

catchment area.

Analysis of the SEPA records demonstrates interesting data:

https://www.sepa.org.uk/data-visualisation/water-classification-hub/

https://www.sepa.org.uk/data-visualisation/water-classification-hub/




What other factors 

need to be considered 

with regard to water 

quality?



Borehole 1C at Balmichael WTW

All students will learn how boreholes 

are drilled into the aquifer and how 

these are maintained.

Was Arran always supplied from 

boreholes – how was it done previously 

and when and why did this change?

Discussions will also take place to 

ensure an understanding of how and 

why recharge rates are monitored

Water Abstraction



Water Treatment

The PoVE Students will visit the Balmichael WTW, here we will 

investigate the type of treatment carried out and why. Discussions 

and investigations will be undertaken to determine:

a. Where is the water abstracted from?

b. What the yield from the catchment area is?

c. Is this sufficient?

d. What is the raw water quality?

Consider Iron and Manganese

e. What parameters is this quality measured against?

f.  Can the capacity of the WTW be increased?

g. How does the WTW’s cope during busy tourist seasons?



• Students will learn how the water is 

abstracted from the boreholes

• The location of the WTW must be 

taken into account……….

• It sits approximately 165m below the 

high point of The String Road that 

bisects the island.

• The water must be pumped over this 

steep rise.



DRINKING WATER QUALITY

• All water treated and distributed for human consumption is monitored 

by a third party regulator.

• PoVE students will learn about the Drinking Water Quality Regulator in 

Scotland (DWQR)

• What is their role?

• What legislation do they enforce?

• The Public Water Supplies (Scotland) Regulations 2014

• This is done under the EU Drinking Water Directive

• How do they fulfil this role?

• What actions are taken if water quality regulations are breached?

How is Scotland’s Water 

Quality Measured?

https://docs.google.com/viewerng/viewer?url=www.scottishwater.co.uk/-

/media/ScottishWater/Document-Hub/Factsheets-and-

Leaflets/Factsheets/100620SWFactSheet22020V6web.pdf

https://docs.google.com/viewerng/viewer?url=www.scottishwater.co.uk/-/media/ScottishWater/Document-Hub/Factsheets-and-Leaflets/Factsheets/100620SWFactSheet22020V6web.pdf


WATER DISTRIBUTION

• PoVE students in their groups, will be set tasks to determine how the water is 

distributed on the island and what the challenges are. 

• Tasks will include:

• Calculation of demand in the four main island villages

1. Brodick – population 700

2. Lamlash – population 1100

3. Whiting Bay – population 650

4. Blackwaterfoot – population 300

• Students will carry out research based on data that will be made available to 

them on the differences between summer and winter demand.

• Calculation of pressures required within different scenarios on the island

• What pipe materials are used and how do these affect flow and pressure 

when trying to distribute to small, rural communities

• Consideration will be given to pumped supplies and how pump sizes are 

calculated



Distribution –

Getting the treated water to 

the villages of Arran



The maximum height of The 

String Road on Arran is 

235m above sea level –

hence the need for a Break 

Pressure Tank (BPT)



Brodick Water Supply Zone



Section of Brodick Village showing 

the distribution network layout and 

pipe materials used.



After three days in Arran learning about the island’s water supply & 

wastewater requirements students will return to the mainland where they will 

spend time at the Scottish Water Skills Academy.

Time for a coffee break!



PoVE students will attend Scottish Water’s Skills Academy 

near Glasgow where they will have hands on experience of 

Distribution Network Control operations.

Water Distribution Network
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Waste Water Collection & Treatment 

There is no WWTW on the island. 

Students will investigate how waste water is collected and managed on the island and 

will be invited to put forward their opinions on how this could be improved.

Currently the main villages on the island, which are all the subject of our study are 

connected via a wastewater catchment area known as a Drainage Operations Area 

(DOA) and feed into public septic tanks. 

These septic tanks are emptied once a year by Scottish Water and the sludge 

transported to the mainland for treatment and disposal.









https://www.yumpu.com/en/document/read/12365676/carbarns-wwtw-water-projects-online

https://www.yumpu.com/en/document/read/12365676/carbarns-wwtw-water-projects-online


Industry and activities on the island are varied, the main industries can be listed as 

follows:

a. Brewing

b. Distilling

c. Farming – arable and livestock

d. Cheese/Dairy

e. Ferry Terminal

f. Hotels and guest houses

g. Sawmill

h. Outdoor pursuits (Climbing, golf, mountain biking, road biking as Arran attracts 

thousands of day visitors on bikes to cycle round the island)

PoVE Students will analyse the effect that these industries and activities have on 

the water supply and the quality of wastewater on the island.



What impact will each of these industries have on the water supply and waste water collection on the 

island?

PoVE Students will be given data to work with to assist them in determining water demand for each 

industry and also be expected to calculate the Biological Oxygen Demand within the waste water, from 

these sectors.

Each student group will be given specific scenarios to analyse.



Students give their feedback 

on what they have 

researched and analysed 

during their field trip



A Summary

Managing our water resources while looking 

after the environment AND ensuring high quality 

drinking water is not easy.

It takes many people with a wide range of skills 

and experience and it can be tiring.

SO…………………………



The Fun Part

• During our time on the Island we will be fitting in a 

lot of learning activities, so occasionally we will 

take some time out to relax, eat and of course 

sample some of the water in Arran – that water 

will of course have been through some special 

treatment of its own – in Scotland we know it as 

“The Water of Life” or in Gaelic “Uisge Beath “

• To most of you – you will know it as Scotch 

Whisky

• As Arran has two distilleries on it we will visit one 

to sample the produce and eat some fresh local 

meat; game and fish – or locally grown 

vegetables for the vegetarians among us.



Some more fun

Given the varied countryside, landscapes and coastal waters there will also be the opportunity to take part 

in a range of outdoor activities to help all PoVE students get to know each other better and to engender a 

good team spirit and working relationship.

Climb Goatfell or take to the sea in a kayak, there is a range of activites that we fit in around our learning 

and studies.



Thank You – Any Questions


