
Q7. Do you agree that Local Authorities, Scottish Water, the Forestry Commission, 
and SNH should be identified as responsible authorities?

7. Answer; We agree that the bodies named above should be identified as the 

principal responsible authorities.

Q8. Which other bodies should be identified as responsible authorities?

8. Answer; On a case-by-case basis there may be other responsible authorities 

such as port authorities, public utilities and other members of the Flood Liaison 

Advisory Groups.

Q9. Do you agree that responsible authorities should have a duty to work together 
within Flood Advisory Groups to produce plans?

9. Answer; The responsible authorities should work together in the Flood Advisory 

Groups. It is not clear where responsibilities and duties would lie in the event of 
agreement not being reached.

Q10. Do you agree the proposals are sufficient to support wider stakeholder and 
community engagement in the flood risk management planning process?

10. Answer; The proposals offer the opportunity for wider engagement in the flood 

risk management planning process but the success of this will rest on the level of 
contribution and commitment from individual members. This should not be an 

issue on a local scale due to Shetland’s geographical Isolation; however, direct 
interaction with stakeholders on an Area basis would be more limited.

Q11. Do you agree that the Bill should set out a process similar to that for River 
Basin Management Planning for the preparation by SEPA of area flood risk 
management plans?

11. Answer; The same broad process would be applicable, however, I feel there 

would be advantages In sub-dividing the country into smaller areas of with similar 
geographic and settlement characteristics.

Q12. Do you agree that Ministers have the power to approve, reject or modify Area 
Flood Risk Management Plans?

12. Answer, This would seem to be appropriate.

Q13. Do you think that integrated urban drainage plans should be included as part 
of a Local Flood Risk Management Plan?
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13. Answer; The integrated urban drainage plans should be included as and when 

available. Neither one should be dependable on the other.

Q14. Should Flood Risk Management Plans infonm the way that development 
plans are prepared, or should there be a stronger linkage such as a requirement 
on planning authorities to show that they have regard to the FRMPs?

14. Answer; Local development plans should take account of FRMPs and 

Incorporate appropriate spatial policies to further the aim of flood prevention and 

risk management; the local development plan should not conflict with the Flood 

Risk Management Plan.

Q15. Do you think that the granting of deemed planning pemiission at the end of 
the statutory process for flood risk management will deliver a more streamlined 
approach to the delivery of flood risk management?

15. Answer; Yes, but the Ck)uncil believes that Option 2 (Relying on a local 

authority based procedure) would be more effective.

Q16. Should Ministerial confirmation be made necessary even where features of a 
scheme do not require planning permission?

16. Answer; If planning permission Is being sought it is understood that relevant 
checks and processes are being followed, however if planning consent is not 
being sought it is important for a named official body to oversee the application. If 
option 1 is chosen. Ministerial confirmation should remain as an integral part of the 

process.

Q17. Is the present procedure for Ministerial confirmation satisfactory for this new 
purpose or are there revisions e.g. to timescales which should be considered?

17. Answer; The existing procedures for ministerial confirmation have not caused 

us any problems to date, however any opportunities to streamline them would be 

welcomed.

Q18. Do you think that the option to rely on a local authority based process in a 
similar way as other local authority development activity should be taken fonward?

18. Answer; The Council believes that option 2 is likely to result In the more 

straightforward and effective process for those affected by or administering 

schemes or works proposals. The Council further considers that the opportunity for 
consideration by Scottish ministers, following public inquiry If necessary, should be

1
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maintained so as to ensure continuing proper safeguards for all involved in the 

process.

Q19. What would be the appropriate timescales for notification and response?

19. Answer; Timescales should be in line with other similar processes.

Q20. Would it be appropriate for such a process to carry deemed planning 
consent?

20. Answer: For a procedure similar to other, established procedures, yes.

Gt21. How should the issue of technical expertise and capacity to ensure the 
necessary technical standards are observed, be addressed?

21. Answer; Due to Shetland’s geographical location there will be issues in 

relation to using technical expertise from outwith the Islands and, whilst, on the 

basis of the number and extent of schemes that have been promoted in the past 
the Council believes that it has sufficient engineering skills to take a lead in 

technical scrutiny of proposals. However, if that basis were substantially incorrect 
then the Council would not be able to undertake that role without the input of 
additional resources at an appropriate level.

Q22. Are there any additional alternatives to the options outlined above which 
would simplify procedures?

22. Answer; The Council does not envisage any other options that would be more 

effective than the proposals outlined.

Q23 Do you consider local authorities' powers are sufficient to take necessary 
action to avert danger to life and property?

23. Answer; In Shetland almost all actions carried out to avert danger to iife and 

property will involve engineering operations at some level. From an engineering 

point of view we would ideally be able to enter any property at any time to carry 

out any works we consider necessary to avert danger from flooding.

Q24. Do you agree that streamlining the CAR and flooding/planning processes 
can be managed through better guidance?

24. Answer; There is certainly a necessity for clearer guidance on the 

flooding/planning process and it is hoped that would assist It running the multiple 

processes in parallel in an ef^dent way, although given the range of legislation
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involved any benefits will ultimately depend more on the determination of the 

overseeing bodies to see this happen, and may involve changes in their internal 
procedures.

Q25. Do you think there is anything further SEPA, the Scottish Government or 
others should be doing to promote joined-up regulation?

25. Answer; At present flood risk would be considered by
1) Local planning policy

Development zones
2) Individual planning application

The local authority 

SEPA

Scottish Water 
SNH

Roads authority
3) Building standards

The local authority
4) CAR regulations

SEPA considering licence

Other issues
Permissions for connections to Roads and/or SW plant

These processes will largely run in parallel, but at present changes required by 

one body under one area has the potential to set other processes back, or 

potentially require a new application/licence. While some of these issues can be 

addressed by advanced consultation with the relevant bodies before any 

applications, this does not deal with all changes that come to light as a 

development proceeds.

Q26. Do you think that there is an alternative approach to simplifying the process 
of promoting flood measures to those discussed above which the Government 
should consider?

26. Answer; The options outlined above in response to questions 24 and 25 

covers a wide range of available alternatives.
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Q27. Do you agree that the form and content of the biennial reports should be 
more systematic, and subject to direction from Ministers?

27. Answer; There are benefits to a systematic approach giving a dearer overall 
picture of flooding on a national level, however care should be taken to maintain 

the flexibility required to cover the wide variety in form and scale of flooding events 

in different parts of the country.

Q28. Do consultees agree that the proposals as outlined will improve flood risk 
management and ensure Scotland is equipped to implement sustainable flood 
management?

28. Answer; The less prescriptive nature of the measures proposed give the 

opportunity to improve matters but different flooding issues will predominate in 

different areas of the country and the proposals need to be flexible enough to 

cover the full range of issues. For example there are no large rivers in Shetland 

but over 900 miles of coastline (10% of Scotland’s total coastline). Therefore large 

scale flood prevention schemes would almost exclusively consist of coastal 
protection schemes rather than the more usual range of fluvial flood prevention 

schemes.

Q29. Do consultees feel that this is enough to ensure that flood risk is addressed 
or should local authorities have a new duty to promote measures to alleviate 
flooding?

29. Answer; The proposals outiined in this report together with existing duties 

covered in the previous acts are sufficient to ensure flood risk is addressed.

RESERVOIR SAFETY

Q30. Do you believe enforcement responsibilities under the Reservoirs Act 1975 
should be transferred to a single national body?

30. Answer Yes the Council does see benefits of the act being enforced by a 

single body.

Q31. If so, should it be SEPA or another as yet unidentified body?

31. Answer; Given that a single competent authority is required we agree that 
SEPA seem to be best placed to take the lead role.
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Q32. Are you content with the proposals for dealing with reservoir flood maps 
under the provisions of the Floods Directive, or do you think that there should be a 
statutory duty on reservoir undertakers to prepare reservoir inundation maps and 
plans, similar to the duty in the 2003 Water Act for England and Wales?

32. Answer; Given the work SEPA has previously carried out on flood mapping 

they would seem to be best placed to prepare reservoir inundation maps to the 

same consistent standards across Scotland.

Q33. Do agree that enforcement powers be extended and post incident reporting 
included as an additional requirement?

33. Answer; Yes we agree.

Q34. Views on crown application and any other comments?

34. Answer; We see no reason why the act should not apply to all bodies.
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COMMUNITY COUNCIL of the ROYAL BURGH of PEEBLES and DISTRICT }

Consultation on ‘The Future of Flood Risk Management in Scotland

Douglas Wright
Secretary of Royal Burgh of Peebles and District Community Council 
16 Drovers Way 
Peebles 
EH45 9BN

1 I am responding on behalf of a group
2 NA
3 Yes
4 Yes

Ql. Do you believe the definition of Sustainable Flood Management is helpful and of practical 
benefit to flood risk management?

A definition is essential to allow all stakeholders to be aware of where the boundaries and 
requirements are set.
To not have a definition will make control difficult, and very likely end up with situations and 
results that are imdesirable. The definition can be tuned in time to such as new technologies e.g., in 
flood defences, building materials and designs, improved understanding of weather and climate 
change, changes in public perception in what can be safely accepted, etc.

Q2. Do you think the definition is clear and simple to understand?
The definition given in box 2 by the FIAC seems simple to understand, however, it does seem to 
indicate that some level of flooding may be acceptable. Certainly for housing and other essential 
developments such as hospitals, power stations, pollution sources, etc., this should not be accepted.
The more developments t^t are built in flood plains, or that cause flooding in other properties, the 
greater will be the social, economic and ecological cost when flooding occurs, and the greater the 
inability for the economy to cope, locally or nationally.
Also any development that may cause a flood impact elsewhere cannot be acceptable.

Q3. Do you agree with the conclusion as set out in paragraph 3.17?
There does need to be a national body that ensures that all the separate parts are dealing properly 
with flood management, and that at local, regional or estuary level there is no conflict of interest 
between local authorities.

Q4. Do you agree that there shoiild be a single competent authority with a national remit for 
implementing the Floods Directive, and that it should be SEP A?

Whilst SEPA is currently the only single body that has the expertise and resources to carry out this 
function, there are concerns that some of their aims such as protecting wildlife habitat may conflict 
with the aims of flood management, and for this reason, it would be better that those parts of SEPA 
that would provide the correct expertise and resources are set up as a separate National Flood 
Agency, concentrating on Flood Management, minimising impact and hardships which is of 
immense social and economic importance.

Q5. Do you agree that this is a sound basis for the development of Local Flood Risk Management 
Plans? If not what alternative do you propose?

As long as there is a competent authority with sufficient resources overseeing the making of Local 
Flood Risk Management Plans to ensure compliance and efficiency, and that they are seamlessly 
integrated with regional and national plans, then this seems reasonable.
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Q6. Should Ministers or SEPA have the power to designate a lead authority vwthin a local area, or 
should it be left to the partners?

One would expect that neighbour authorities would have a common sense approach to flood plans 
that by their nature cross into adjacent authority areas, however there may be occasions when an 
authority has to decide on priorities. For this reason, some mechanism would have to be in place to 
deal with such problems should they arise.

Q7. Do you agree that Local Authorities, Scottish Water, the Forestry Commission, and SNH 
should be identified as responsible authorities?

In 3.32 the responsibilities listed above also includes “amongst others” - which are not listed. We 
think all the emergency services need to be listed, as they have to respond/clean up if it all goes 
wrong. There may be other responsible authorities that need to be identified.

Q8. Which other bodies should be identified as responsible authorities?
Along with Q7 above, emergency services including Coastguard, NHS, other national and local 
volimtary services that assist, e.g., WRI, RNLI etc., as all of these will have issues that should be 
considered in the Plan to reduce damage, financial burdens, human suffering, casualties, fatalities, 
etc., during and after a flooding incident. Householders and businesses in affected areas should also 
have some say in the Plan, and therefore should be represented.

Q9. Do you agree that responsible authorities should have a duty to work together within Flood 
Advisory Groups to produce plans?

Yes

QIO. Do you agree the proposals are sufficient to support wider stakeholder and community 
engagement in the flood risk management planning process?

All those that will be affected or involved in the event of a flooding incident need to be identified 
and included in the plan preparation, therefore support for wide stakeholder and community 
involvement is essential.

I

Q11. Do you agree that the Bill should set out a process similar to that for River Basin Management 
Planning for the preparation by SEPA of area flood risk management plans?

Yes. The structure plan approval system is tried and tested, however note previous comments 
regarding SEPA, whereby flood management and planning needs to be separated from SEPA’s 
other responsibilities.

Q12. Do you agree that Ministers have the power to approve, reject or modify Area Flood Risk 
Management Plans?

Provided they are fully conversant with and fully understand why they are doing so, and that any 
modifications benefit the communities involved or likely to be involved in flooding incidents or 
affected by such as the building of flood defences, but not necessarily at risk of flooding.

Q13. Do you think that integrated urban drainage plans should be included as part of a Local Flood 
Risk Management Plan?

Yes, especially if it will remove the so-called grey areas. In addition, water will follow route of least 
resistance, and will not differentiate between urban drainage systems, roads, open areas, rivers, 
other waterways and therefore all routes need to be included.
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Q14. Should Flood Risk Management Plans inform the way that development plans are prepared, or 
should there be a stronger linkage such as a requirement on planning authorities to show that 
they have regard to the FRMPs?

Recently, more and more planning applications are referred to SEPA. There has to be some 
recognition/guideline of how to determine which planning applications are referred to the Flooding 
Authority (see earlier comments on SEPA) as the appropriate body. The current SEPA maps, 
especially in this locale, cannot be relied upon as they are too general, and indicate the main street 
at flooding risk when this is extremely unlikely to happen. So a stronger linkage is essential

Option 1
This seems an appropriate method for large-scale flood risk management schemes that cross more 
than one authority area, the exact definition of which should be agreed.

Q15. Do you think that the granting of deemed planning permission at the end of the statutory
process for flood risk management will deliver a more streamlined approach to the delivery of 
flood risk management?

Only provided all the requirements of a planning application have been met. There should really be 
no reason why both cannot be carried out at the same time and under the same jurisdiction, ensuring 
that the requirements for both planning applications and flood risk management are met. Any public 
notifications, public enquiries etc. should clearly indicate that it is both that are being considered.

Q16. Should Ministerial confirmation be made necessary even where features of a scheme do not 
require planning permission?

Yes, if it is of large scale and affects much and many and crosses several authority areas.

Q17. Is the present procedure for Ministerial confirmation satisfactory for this new purpose or are 
there revisions e.g. to timescales which should be considered?

For those affected by a flooding incident a month is too long. If the scheme is considered essential 
for prevention of social and financial suffering, then suitable priority must be given, and therefore 
in such cases there should be a mechanism that allows shorter delays to implementation that do not 
adversely affect those affected.

Option 2

Q18. Do you think that the option to rely on a local authority based process in a similar way as 
other local authority development activity should be taJcen forward?

This would be appropriate where the definition of the Option 1 method is not met.

Q19. What would be the appropriate timescales for notification and response?
They should be aligned to current planning application requirements. That way the whole could 
incorporate all planning requirements at the same time.

Q20. Would it be appropriate for such a process to carry deemed planning consent?
If both planning and flood management requirements are aligned and dealt with in the same time 
scale and incorporate the reqxurements of both, then YES
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Q21. How should the issue of technical expertise and capacity to ensure the necessary technical 

standards are observed, be addressed?
The national body dealing with Flood Management extracted from SEPA could have a central pool 
of expertise that would be available to the local authorities dealing with the scheme. Also each local 
authority should have a requisite level of technical expertise to deal with smaller schemes and 
advise on larger schemes in their region as appropriate.
Q22. Are there any additional alternatives to the options outlined above which would simplify 

procedures?
Once the decision that a flood prevention scheme is required has been taken, then planning and 
flood management should be one single process that incorporates the requirements of both.

Q23 Do you consider local authorities’ powers are sufficient to take necessary action to avert 
danger to life and property?

At this time it is not possible to answer this, however as there seems to be doubt, it would certainly 
be worthwhile reviewing with each authority. That way if there are any scenarios other than those 
that they already have the powers to deal with, then decisions on dealing with those outside their 
powers to be made.

Q24. Do you agree that streamlining the CAR and flooding/planning processes can be managed 
through better guidance?

Whether by better guidance or making it a requirement, streamlining the processes so they work in 
tandem seems to be a constructive approach.

Q25. Do you think there is anything further SEPA, the Scottish Government or others should be 
doing to promote joined-up regulation?

Simplify and publicise.

Q26. Do you think that there is an alternative approach to simplifying the process of promoting 
flood measures to those discussed above vvhich the Government should consider?

Simplify into one system that deals with all the requirements so that it can all be dealt wdth as 
efficiently, quickly and appropriately as possible, and not allow unnecessary red tape to throttle 
progress.

Q27. Do you agree that the form and content of the biennial reports should be more systematic, and 
subject to direction from Ministers?

Yes. They should also be simple enough so that the public can understand them.

Q28. Do consultees agree that the proposals as outlined will improve flood risk management and 
ensure Scotland is equipped to implement sustainable flood management?

Yes

Q29. Do consultees feel that this is enough to ensure that flood risk is addressed or should local 
authorities have a new duty to promote measures to alleviate flooding?

Local Authorities should have an obligation to promote measures to alleviate flooding and be 
supported by the national body. Whilst owners, including householders are responsible for their 
flood protection of their own property it seems that few, if any householders, are actually aware of 
this and in any case it can be very difficult to achieve anything wdthout neighbour and local 
authority assistance, agreement, enforcement etc.
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RESERVOIR SAFETY

Q30. Do you believe enforcement responsibilities imder the Reservoirs Act 1975 should be 
transferred to a single national body?

Yes

Q31. If so, should it be SEP A or another as yet unidentified body?
A single national body yet to be identified so that it deals only with the required responsibilities and 
does not have the potential conflicts that SEPA currently has.

Q32. Are you content with the proposals for dealing with reservoir flood maps under the provisions 
of the Floods Directive, or do you think that there should be a statutory duty on reservoir 
undertakers to prepare reservoir inundation maps and plans, similar to the duty in the 2003 
Water Act for England and Wales?

There should be a statutory duty for all reservoirs. Smaller reservoirs such as the angling ones 
mentioned in consultation document may be permitted to lesser requirements as deemed appropriate 
by the single national body.

Q33. Do agree that enforcement powers be extended and post incident reporting included as an 
additional requirement?

Yes

Q34. Views on crown application and any other comments?
These must be included in requirements, as being a crown body does not necessarily imply 
equivalent or higher standards are voluntarily imposed.

5 08/04/2008



022
23 Market Drive 

New Elgin 
Moray IV30 6DG

5* April 2008

Gordon Young,
Flooding Policy Team 
Scottish Government 
Victoria Quay 
Edinburgh

Dear Mr Young,

Thank you for inviting me to the Public Meeting to be held in Rothes on 11**" April.

Although I am sure it will be an interesting and hopefully productive meeting, I will 
not be able to attend.

Although I am no expert in hydrodynamics I feel very strongly about certain aspects 
of flood risk management and I believe that recent developments in my own 
neighbourhood contributed directly to the flooding of my area. Consequently I feel 
that the precautionary principle should automatically ^ply when considering 
developments within areas of flood risk.

I have already made statements at the recent Parliamentary Inquiry held here in Elgin 
and I enclose a copy of the preliminary statement that I sent to that committee. In it 
there is a brief ou^e of some of the experiences undergone by just a few people in 
this immediate neighbourhood.

I woiald like to stress that I am not making my opinions known simply for my own 
benefit, but also on behalf of my Mends and neighbours a\1io have neither time or, in 
the case of several elderly neighbours, the capabilities of accessing the many facilities 
necessary to make their voices heard. It is not apathy that keeps so many voices silent 
- many &d the prospect of tackling the system too daunting - and there is a 
perception that it is ‘nor worth making a fass because no-one will do arching’. .

Thank you for your concern and interest in this matter - it is appreciated.

Yours sincerely

Jesmy Mam

enc
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FLOODING AND FLOOD MANAGEMENT INQUIRY 

Statement by
Jennifer Main, 23 Market Drive, New Elgin Moray IV30 6DG

*******4t****)»4i*

Floods in 1997 did encroach upon my property and, while water covered the garden 
and bubbled up under my floorboards it did no real damage. This was due to the fact 
that, just before reaching vliat would have been danger levels for me, the River 
Lossie burst its banks and the water subsided.

However, I was a flood victim in November 2002 when the Moray floods caused a lot 
of havoc. I hope that tiiis account may be of some use to the Inquiry.

On both these occasions, before water began to pour out of drains or to overflow from 
the nearby Tyock bum, (which drains into the river Lossie) water was seen bubbling 
up out of the groimd at various points in my garden in areas >^ere there was no 
drainage system.

Outline of local history and events

People vho have lived in this area all their lives can testify that the water table is very 
near the surtoce. One neighbour recalls her father attonpting to dig an air-raid shelter 
during WWn but being thwarted when the hole began to fill with water. Another 
aged local who, as small boy, lived within a few yards of my property, remembers the 
fun he and his friends would have when they dug holes in his ga^en and watched 
them speedily fill up with water.

After 19971 witoessed a survey team engaged in test drilling in the Mart car park, 
adjacent to my property, and was told by the person in charge that the water tkble in 
this area was less than 2 metres below the surface. This is because many hundreds of 
years ago the whole area was once a loch. The survey team told me they had foimd 
evidence of the old loch bed. The loch eventually dried out leaving just the Tyock 
bum draining into the river Lossie, and left the area a wetland. The name of the main 
street leading fix)m the town of Elgin to New Elgin is Moss Street, and on old maps it 
leads to the Moss of Strathcant Old names such as Pond Park, and Springfield 
indicate the nature of the land.

Over the years there have been several floods in Elgin. Old photogr^hs show the 
New Elgin road under a few inches of water - although the houses were not then 
flooded out At the same time the nearby railway line was badly flooded and there are 
photographs of a troop train ploughing t^ugh several feet of water during the First 
World War.

I have lived in Market Drive since the houses were first built nearly thirty years ago 
and have never before seen any direat of flooding here - alfiiough the adjacent Mart 
Paddock has at times been ankle deep in water. I often noted that fields along nearby 
Edgar Road could be very sodden at times when the Tyock Bum was very full, but



not overflowing. It would seem that water would be backing iq) into the fields until it 
could drain through underground channels into the Tyock Bum.

A few years ago retail developments were undertaken in the fields along Edgar road.
It is only since these developments that the houses on the New Elgin Road and in 
Market Drive have been subjected to serious flooding.

At the time when my home was being stripped and dried out, developers were 
planning to start work in the Mart and the Mart Paddock next to my property. Despite 
my letter-box being t^red shut (with a notice attached redirecting mail) my letterbox 
was opened and notification of development was served. It was only thanks to an 
observant workman that this notification for building a retail development next door 
to my property was discovered amongst the debris in the solum. I was then able to 
effectively question development on the grounds of increased flood risL

At the time of writing, the Moray Development Plan is in the process of preparation 
and large-scale development is once again proposed for the Mart Paddock. This is the 
last remaining field which has acted as a sponge in times of heavy rain. On June 1^ 
this year a torrential deluge resulted in drains in Market Drive back-flowing - the one 
at the bottom of my drive spouted water up to a height of three feet However, the 
nearby paddock was waterlogged, but did not over flow into adjoining properties.
Had the Paddock been developed, the drainage system would have been even more 
overloaded and surface water drainage would al^ have contributed to the problem. 
Adjoining properties would have uraioubtedly been flooded. As it was, the Paddock 
act^ as a ^nge absorbing and holding much of the deluge.

Response to questions from the Committee

Not being qualified in any form of enviromnental planning or management I am not 
able to give anything other than my personal opinions.

• 1) I have read many serious and compelling articles about climate change (e.g. in
The Scotsman, National Geographic etc.) and believe that it will eventually result in 
increased and more severe flooding episodes in Scotland, including in my local area. 
During recent years I have been aware of changes - there have bera many more 
sudden torrential downpours here, with imprecedented amounts of water falling in a 
very short time - rain ‘stotting’ off the pavements with amaring ferocity, and episodes 
which can only be described as cloudbursts. Whilst short in duration, these episodes 
can be very severe.

•2) I feel very strongly that legislation should be changed in order to safeguard 
existing properties from being endangered by new developments vriiich might 
possibly exacerbate flood risk. If there is any doubt about potential risk, such as on 
existing flood plains, then there should be a presumption against building.

Legislation could also be considered in order to enable emergency action to breach 
river banks where appropriate and allow flood water to spread over farmland instead 
of into areas of housing - obviously landowners should be properly comperrsated for 
this.



•3) Flood management should be the responsibility of an impartial department that 
is not subject to pressure from councils or developers. Despite die automatic claim of 
there never being enough frmding for everything, flooding is an increasing drain on 
the public and government purse. Good government housekeepers should be able to 
divert funds fixim less essential areas in order to deal with a problem which will, if not 
quickly confronted, result m r^idly escalating costs. The costs will be not just 
financial, but will impact on business, health and wel&re and iqxm the reputation of 
the management of this country.

•4) Sustainable flood management could oversee proposals for developments on 
areas of flood risk. They should co-ordinate and advi% on local flood alleviation 
schemes as well as local emergency action plans.

*5) Land-use Tnanagementj the planning system and building regutetions must be 
co-ordinated and free ^m any commercial pressures when assessing flood risks.

Prevention is always better than cure and a combination of thorough research and 
common sense must dictate actions in mitigating the effects of flooding. In severely 
affected areas it would conceivably be both practical and eventually economical to 
purchase badly damaged properties, allowing residents to move el^where, and 
thereby creating safe holding areas for water in a flood event

•6) The present flood warning systems in this area seems dependant upon 
residents being either near a phone or a computer. While local radio can play an 
important part in alerting people, not everyone is tuned in. In this area in 2002, while 
water could be seen encroaching nearby, it was not apparent until the last moment that 
residents in Maricet Drive would be floo^. Peih^ps someone with an overview of 
the developing situation could have givoi us, or a nominated representative, a clearer 
warning.

•7) The response to the most recent severe flood of2002 in this area was uneven. 
The emergency services and council wodcers worked hard to assist flie flood victims 
in council-owned property and in more severely afEected areas near the river Lossie.

However, there was no one to help in this area, despite helicopters flying overhead 
and obviously being aware of the situatioiL Everyone in this street W to fend frir 
themselves as the water rose. I live in semi-detached bungalow which is the lowest 
lying property in the street. Other neighbours in flats and maisonettes were not so 
deeply flood^ and were able to retreat iqistairs. 1 have mobility problems and am 
widowed, but luckily had a friend with me at the time. Without &e assistance of 
friends and a strong neighbour, I would have suffered a much greater loss. I was 
fortunate in having my mother living in an upstairs flat just a few doors away, which 
meant I had an immediate refuge during the night when flood water lay within my 
home and covered the road to a deph of almost three feet.

My octogenarian neighbours were also fortunate in having friends visiting at the time 
of the flood who were able to give them help. They needed assistance when they 
were eventually persuaded to leave their home and struggled in the dark through the 
flood water to higher ground and to sanctuary with a friend. Another octogenarian 
neighbour managed to flee her property and went to stay temporarily with relatives.
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Neither at the time of tiie flood nor during the following days ware we visited by any 
council ofBcials or social workers to check on our wel&re or offer impartial adWce.

Using their initiative and lacking any experience in this situation, my nei^bours 
hired a camvan as temporary accommodation, believing this would be for a short time 
only. Th^r were unable to operate and empty the chemical toilet Family memb^ 
came fiom distant homes>as soon as they could and eventually managed to demand 
help fiom the council. My nei^bours were then given temporary housing in Forres, 
12 miles away, and fbr the next seven months, mostly in winter, travelled back daily 
to supervise the reconstruction of their home. It was iidraesting that no-one informed 
us about the possibility of our homes being contaminated until weeks later tishen my 
neighbours were told that anyone entering the house should be wearing protective 
suits. They had, until their move, been using fecilities in their damaged home and had 
no idea about the i>ossible dartger of contamination.

After a few weeks sleeping on the floor in my mother’s small flat, I was lucky to 
eventually find temporary accorrunodation with a fiiend, but there seemed no system 
in place to offer advice or to check on our welftire.
(This in spite of the fact that following the previous flood event of1997, in recognition 
of the stress endured, local Cotmcil employees were given counselling to help them 
recover from the trauma they had suffered when dealing with the initial phone calls 
from distraught victims. The flood victims were not offered this counselling.)

The effect on the flood victims has been profound. The stress has exacerbated 
medical problems and this will have certainly resulted in an unquantifiable drain on 
the National Health services. Although it can never be proven conclusivdy, I am sure 
that the death of at least one near neighbour was a direct result of the trauma of being 
flooded out twice within five years and the health of his widow has deteriorated 
steadily.

It was not possible to return to normal immediately on return to our reconstructed 
homes. The loss of personal possessions and the changes within the houses — 
different ftnnishings, different creaks and drau^lits etc., left us all unsettled and 
disorientated for a long time. Following the flood event of a few hours our lives have 
been disrupted for several years. Only other flood victims aj^reciate the deep 
concern we now feel whm th^ is any heavy rainiall.

Apart fit>m obvious financial losses, the mentd and physical damage inflicted by this 
incident has had a profound effect on all those directly involvedand caused great 
disruption to lives and to normal community activities. The real costs are 
incalculable.
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Flooding Consultation

QUESTION RESPONSE BY PERTH & KINROSS COUNCIL
Q1. Do you believe 
the definition of 
Sustainable Flood 
Management is 
helpful and of 
practical benefit to 
flood risk 
management?

This was considered a reasonable attempt, but several issues 
were raised regarding the definition. Without wishing to 
appear to be concerned over semantics, there was some 
concern over the word ‘^ir”. Although some explanation is 
provided later on, it may need some more clarification. It was 
thought consideration could be given to replacing “fair” with 
“equitable”.

Q2. Do you think the 
definition is clear 
and simple to 
understand?

It is a reasonable attempt to define Sustainable Flood 
Management but it is not providing anything new. Between 
the definition and the indicators, it is possible to see a way 
fonward. It may be better to replace “maximum” with 
“optimum" as local authorities may have other competing 
priorities and demands. Resources may not always be 
deployed to flooding priorities. See also comments above.

Q3. Do you agree 
with the conclusion 
as set out in 
paragraph 3.17?

The desirability of a single competent authority is accepted. 
However, it is important that the Directive is delivered 
appropriately but this bill is also looking at existing legislation 
and that needs also to be considered. It may be possible to 
identify a role for a single competent authority to implement 
the Floods Directive but the bill covers more than this and a 
dual competent authority may be unavoidable, with local 
authorities involved.

There is a need to consider both the catchment and local 
levels of flood risk mitigation measures but these are not 
stand alone and require both the Local Authority and SEPA to 
collaborate closely together at both levels. The aim of the 
directive is to look at a much more holistic approach and that 
is what is required.

It is clear that a partnership approach will be required to 
ensure successful implementation of this bill.
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Q4. Do you agree 
that there should be 
a single competent 
authority with a 
national remit for 
implementing the 
Floods Directive, 
and that it should be 
SEPA?

Again, the desirability of a single competent authority is 
recognised. However, there will be difficulty in identifying 
SEPA as a stand alone competent authorify as the Local 
Authorities will be required to input into all levels of the 
Preliminary Flood Risk Assessment and maps. Further to this 
they will be the authorities that implement the Flood Risk 
Management Plans at the local scale.

It is clear that SEPA as a competent authorify may fulfil the 
roles at a Strategic response level to the EU Directive and is 
a sensible place to hold and disseminate information from. 
However, this consultation is about more than the European 
floods Directive and is considering the future of long term 
flood risk management and that includes changing legislation, 
therefore a Local Authorify must also be considered to be a 
competent partner.

Clearly there is a need for a more collaborative approach to 
flood risk management with all the relevant players involved.

Q5. Do you agree 
that this is a sound 
basis for the 
development of 
Local Flood Risk 
Management Plans? 
If not what 
alternative do you 
propose?

We are content with this and welcome it being a collaborative 
process with neighbouring authorities and involving all levels 
of stakeholders and interested parties.

We agree that Local Authorities are best placed to lead the 
Local Flood Risk Management Plan and provide co-ordination 
and the Strategic Environmental Assessment of the plans. 
Local Authorities can also provide the single point of contact 
for the public, to provide and receive information in relation to 
flooding issues.

Local authorities are best placed to undertake flood risk 
management plans; they possess local knowledge and have 
established information gathering and biennial reporting 
systems. It is important that these plans are based on the 
most relevant and accurate information possible, to reduce 
wastage of resources and time. There is a requirement for a 
new 3"^ generation of high definition flood maps to better 
inform the process.

There will be issues regarding financial resources and the 
recruitment of specialised staff. It is essential that funding is 
made available to facilitate this.

We require further definition for how Flood Risk is assessed 
and the term “Significant Risk” needs to be defined to allow a 
consistent approach across different catchments and sub
catchments, which will assist the development and 
construction industries.

Q;\PAT Global\Staff Folders\Constr&Maint ^/lanagel^HoPS\Floodjng\Co^sultation on the Future of Flood Risk Management in 
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The ability to accommodate climate change needs to be 
considered through the process.

Q6. Should Ministers 
or SEPA have the 
power to designate a 
lead authority within 
a local area, or 
should it be left to 
the partners?

We agree that partners should be empowered to designate a 
Lead Authority however in the case of no agreement an 
arbitration process may be required and in that case we 
consider that Ministers are best placed to decide and it is 
assumed that a common approach across catchments will be 
achieved.

We consider that SEPA needs to have duties placed upon it 
to operate, participate, and be party to a positive solution in a 
partnership approach, rather than in an autocratic role.

It should be recognised that Local Authorities, in general, 
currently have limited expertise for designing flood defences 
in-house. They need to bring other expertise into place, not 
just engineers, but other professionals, such as hydrologists, 
geomorphologists, flood modellers and specialists in 
biodiversity, to effectively manage the appraisal of flood risk 
and selection of preferred measures. This will have 
resource implications.

Q7. Do you agree 
that Local
Authorities, Scottish 
Water, the Forestry 
Commission, and 
SNH should be 
identified as 
responsible 
authorities?

Yes, however Local Authorities should be considered in a 
shared Competent Authority’s role. Scottish Water in 
particular, needs to have duties placed upon it, to co-operate, 
participate and assist to deliver a positive solution.

Q8. Which other 
bodies should be 
identified as 
responsible 
authorities?

Additional responsible authorities to be considered are 
energy companies such as Scottish and Southern Energy as 
part of the flood management and attenuation of river 
systems through hydro electric schemes. Network Rail and 
British Waterways should be included along with emergency 
services as they respond to events as they happen. This 
should possibly extend to a wider forum including National 
Farmers Union (NFU) and Scottish Government Rural 
Payments and Inspections Directorate (formerly Scottish 
Executive Environmental Rural Affairs Department - 
SEERAD) as land owner representatives.

Q9. Do you agree 
that responsible 
authorities should 
have a duty to work

Given the importance of ensuring that all responsible 
authorities a^ively participate in the process the suggestion 
that they have a duty to work together is welcomed.
However, it is considered essential that there is a mechanism

Q:\PAT Global\Staff Foldere\Constr&Maint ManagertHoPS\Floocling\Consultation on the Future of Flood Risk Managetnent in 
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together within Flood 
Advisory Groups to 
produce plans?

for ensuring that where there is disagreement over the 
measures proposed in the Area Flood Risk Management Plan 
that an alternative can be submitted to Scottish Ministers.
This would be similar to the mechanism in the Planning 
Act/Regulations for strategic city region plans.

In terms of Local Flood Risk Management Plans it is 
considered that the existing Flood Liaison Advisory Groups 
(FLAGS) have an important role to play in their preparation. 
Again, the proposal to place a duty on responsible authorities 
to work together on these plans is welcomed as is the 
suggestion that local authorities lead that process. However, 
as many FLAGs have a wider stakeholder grouping it may not 
always be possible to reach agreement on the content of the 
plan(s) or the measures proposed. Consequently, it is 
suggested that there is a mechanism to allow alternative 
views to be expressed and taken into account in the 
finalisation of the plan(s).

Q10. Do you agree 
the proposals are 
sufficient to support 
wider stakeholder 
and community 
engagement in the 
flood risk 
management 
planning process?

The proposals to involve stakeholders and the wider 
community in the flood risk management process are 
welcomed for the reasons outlined in the consultation paper. 
It is considered necessary to have that stakeholder 
involvement at all levels of the process. The model provided 
by the River Basin Management Plans is considered to be an 
appropriate model to follow. That is there would be a 
stakeholder group at the national level comprising national 
bodies, for example COSLA would represent local authorities 
on that national stakeholder group and organisations like the 
Association of British Insurers. At the Area Flood Risk 
Management Plan level, the stakeholder group would involve 
those with a ‘regional’ responsibility, for example it would be 
the area NFUs or Fisheries Board on the group. Finally, at 
the local level stakeholders would be appropriate 
representatives of the local community.

Q11. Do you agree 
that the Bill should 
set out a process 
similar to that for 
River Basin 
Management 
Planning for the 
preparation by 
SEPA of area flood 
risk management 
plans?

It is considered essential that River Basin Management 
Planning and Flood Risk Management Planning are co
ordinated and integrated processes. Consequently, the 
proposal to use a similar process is welcomed as it will build 
on the experience gained through the River Basin 
Management Planning process. In any event to meet the 
requirements of the Strategic Environmental Assessment 
(SEA) Directive and Environmental Assessment (Scotland) 
Act 2005, it will be necessary to consider the effects of each 
plan on the other.

Q12. Do you agree 
that Ministers have

It is considered appropriate that Scottish Ministers have the 
power to approve, reject or modify Area Flood Risk

Q;\PAT GlobaKStafF FoldersVConstr&Maint Manager\HoPS\Flooding\Consultation on the Future of Flood Risk Management in 
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the power to 
approve, reject or 
modify Area Flood 
Risk Management 
Plans?

Management Plans. It is essential that when doing so 
Scottish Ministers provide justification for their proposed 
actions and provide the competent authority and others with 
an interest with the opportunity to comment on any proposed 
modifications.

Given the importance of the Area Flood Risk Management 
Plans in delivering sustainable flood management it is 
essential that when approving the plan(s) there is adequate 
funding in place to implement the measures considered as 
essential in the plan(s).

Additional Point: Ensuring Compliance with Flood Risk
Management Plans
There was no question relating to this issue covered in 3.41 
and 3.42. There may be a difficulty in ensuring the success of 
a collaborative approach, if a local authority might later suffer 
from enforcement by the competent authority. It is possible 
that a local authority might be penalised in this way when it 
considers that it may have more important priorities to 
address from limited funding.

Additional comment on Box 8: Proposed Roles and
responsibilities for Flood Management in Scotland.
It should be noted that in general terms, the Bellwin Scheme 
does not provide adequate assistance to local authorities. It 
provides only for assistance in coping with the immediate 
response, once a threshold has been reached and not for any 
permanent repairs to infrastructure which may be required 
subsequently.

Q13. Do you think 
that integrated urban 
drainage plans 
should be included 
as part of a Local 
Flood Risk 
Management Plan?

Integrated urban drainage plans should be included as part of 
a Local Flood Risk management Plan. It should be noted 
however, that the desired interaction between all relevant 
parties is not the norm. Experience shows that Scottish Water 
does not always co-operate with local authorities and other 
parties and there is concern over Scottish Water’s 
commitment to interaction and its openness.

Q:\PAT GlobaI\Staff FoldersVConstr&Maint ManagertHoPS\Flooding\Consultation on the Future of Flood Risk Management in 
Scotland\20080410 Committee Report Extract forwarded to Scot Govt.doc
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Q14. Should Flood 
Risk Management 
Plans inform the way 
that development 
plans are prepared, 
or should there be a 
stronger linkage 
such as a 
requirement on 
planning authorities 
to show that they 
have regard to the 
Flood Risk 
Management Plans?

There is a definite need to ensure that Flood Risk 
Management Plans are considered within the development 
plans. This would allow a more consistent approach and help 
ensure that these Flood Risk Management Plans are put into 
place on the ground. There should be a strong linkage to 
ensure this happens. These development plans should then 
be used to ensure that inappropriate development does not 
occur.

Q15. Do you think 
that the granting of 
deemed planning 
permission at the 
end of the statutory 
process for flood risk 
management will 
deliver a more 
streamlined 
approach to the 
delivery of flood risk 
management?

Yes, in respect of proposals which would require ministerial 
approval.

Q16. Should 
Ministerial 
confirmation be 
made necessary 
even where features 
of a scheme do not 
require planning 
permission?

If the scheme is so small that planning permission is not 
required, then it should not require ministerial confirmation.

Q17. Is the present 
procedure for 
Ministerial 
confirmation 
satisfactory for this 
new purpose or are 
there revisions e.g. 
to timescales which 
should be 
considered?

The current approvals process is too long and needs to be 
streamlined.

Q;\PAT Global\Staff Foldeis\Constr&Maint ManagerM-loPS\Flooding\Consultation on the Future of Flood Risk Management in 
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Q18. Do you think 
that the option to 
rely on a local 
authority based 
process in a similar 
way as other local 
authority
development activity 
should be taken 
forward?

The Option 2 proposal for both scheme approval and 
planning consent for smaller schemes, beings devolved to 
local authorities is welcomed. Notification to ministers would 
still be required and ministers would only call in an application 
if they considered it to be significant, allowing minor schemes 
to be approved without their intervention. Were there to be an 
unresolved objection however, then the arrangements for 
Option 1 would be expected to apply.

Q19. What would be 
the appropriate 
timescales for 
notification and 
response?

There needs to be one timescale for all processes. If this 
were in line with the planning requirement for objections to be 
lodged within 21 days, for example, this would be satisfactory.

Q20. Would it be 
appropriate for such 
a process to carry 
deemed planning 
consent?

Yes, provided that there was safeguard for larger schemes by 
reference to Scottish Ministers or a Public Local inquiry.

Q21. How should 
the issue of 
technical expertise 
and capacity to 
ensure the 
necessary technical 
standards are 
observed, be 
addressed?

It is considered that the development of technical expertise 
should be encouraged to develop through universities and 
employers. Unfortunately the creation of the Water 
Authorities in 1996, saw stafF with expertise in flooding 
matters, transfer to these new authorities, whilst responsibility 
for flooding remained with local authorities, who were largely 
obliged to engage the sen/ices of consultants to plug the skills 
gap. The performance of consultants is varied to say the 
least. It has become clear that some consultants have ^iled 
to grasp the changing nature of flooding response, particularly 
the duty on local authorities to consider sustainable 
measures. Overall, the concept of shared expertise or shared 
services between local authorities is welcomed.

Technical Standards and Guidance would be required to 
ensure a consistent approach.

Q22. Are there any 
additional 
alternatives to the 
options outlined 
above which would 
simplify procedures?

See comments above relating to differentiating between small 
scale and larger schemes.

Q:\PAT GlobaIVStaff FoldersVConstr&Maint Managet\HoPS\Flooding\Consultat)on on the Future of Flood Risk Management in 
Scotland\20080410 Committee Report Extract forwarded to Scot Govt.doc



8

Q23 Do you 
consider local 
authorities' powers 
are sufficient to take 
necessary action to 
avert danger to life 
and property?

No the Act is very limiting in what it empowers the authorities 
to do. Firstly the consideration is based on river and tidal 
flooding and other types of flooding need to be considered. 
The Act only considers the impacts of flooding on non- 
agricultural land. Without consideration of agricultural land, 
we do not have a holistic approach.

Although there is mention of being able to remove blockages, 
dams, small access bridges or other works situated within or 
on watercourse this has proved difficult to achieve and a 
strengthening is required to the powers to facilitate this. 
Further to this should the authorities have to carry this out 
they should have a facility where they can re-charge the 
landowner/homeowner.

Presently there is no provision to allow Local Authorities to 
make small scale improvements which could avert danger to 
life and property. Improvements such as increasing pipe size; 
re-aligning a system; installation of a pumping station; wall; 
bund; grid or manhole would require to be raised under a 
formal Flood Prevention Scheme. If minor works could be 
carried out to an agreed threshold this would assist.

Problems associated where landowners/homeowners have 
failed to maintain their ground or placed restrictions on 
watercourses, are at present not addressed within the 
legislation. Notification to access land and facilities to remove 
any obstruction or address poor maintenance restricts the 
ability of Local Authorities to avert danger to life and property.

It would assist the Local Authorities if the bye law facility was 
removed and offences created under the legislation along 
with significant penalties attached. It would help to ensure 
works necessary to mitigate risk, are undertaken.

Q24. Do you agree 
that streamlining the 
Controlled Activities 
Regulations and 
flooding/planning 
processes can be 
managed through 
better guidance?

While guidance would be helpful it is considered that it may 
be necessary to provide some legislative support either 
through new secondary legislation or by amending current 
secondary legislation to ensure that processes are not 
duplicated and therefore streamlined. For example. 
Environmental Impact Assessment will be required for both 
the Controlled Activities Regulations and planning processes 
and may also be necessary to allow the 
responsible/competent authority to undertake Appropriate 
Assessment under the Habitats Directive. All may currently 
have slightly different requirements but all are essentially 
seeking to ensure that the environment is protected from 
inappropriate developments or that the effects are mitigated. 
Consequently, it would seem desirable to have one process 
that delivers a single outcome.

Q:\PAT GlobaIVStaff FoldersVConstr&Maint Managei\HoPS\Floocling\Consultation on the Future of Flood Risk Management in 
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Q25. Do you think 
there is anything 
further SEPA, the 
Scottish 
Government or 
others should be 
doing to promote 
Joined-up 
regulation?

The Scottish Government should be taking the lead on the 
promotion of joined up regulation as it is the only body with 
the ability to ensure that all regulations are consistent. In 
addition, it is the only body with the power to change the 
regulatory regime to ensure a consistent approach across all 
sectors.

There is also a need for a programme of awareness to focus 
landowners/home owners attention on the personal 
responsibilities they have in relation to flood alleviation.

Q26. Do you think 
that there is an 
alternative approach 
to simplifying the 
process of 
promoting flood 
measures to those 
discussed above 
which the
Government should 
consider?

The approach suggested in the consultation document is 
welcomed. It is considered essential that in granting 
authorisation for flood risk measures that deemed planning 
consent and deemed Controlled Activities Regulations 
authorisation is also issued at the same time. This should 
reduce the amount of duplication in the system. It should 
also ensure that delays are minimised as it will not be 
necessary to wait for one authorisation before another is 
granted.

Q27. Do you agree 
that the form and 
content of the 
biennial reports 
should be more 
systematic, and 
subject to direction 
from Ministers?

Yes we do consider it should be more formalised, Professor 
Werritty of the University of Dundee produced a useful report 
which concluded that a more common fomriat was required to 
enable information and trends to be identified on a national 
basis. It would be advantageous to see Professor Werrity’s 
recommendations being implemented.

Q28. Do consultees 
agree that the 
proposals as 
outlined will improve 
flood risk 
management and 
ensure Scotland is 
equipped to 
implement 
sustainable flood 
management?

The proposals are a reasonable attempt to improve flood risk 
management within Scotland. However, a single competent 
authority will have difficulties fulfilling the remit of this bill. It is 
clear that the bill encompasses much more than the 
European Directive and includes a heavy reliance on Local 
Authorities to participate at all levels, therefore a dual 
competency is recommended to allow the bill to be fully 
implement^.

A more flexible approach to what can be incorporated into 
flood mitigation proposals is welcomed but National 
Standards/guidance including Planning Advice Notes should 
be provided. This should also consider the issues of 
developers who choose to exploit loopholes within legislation 
in the quest to build properties in potential risk areas. There 
is also a need to strengthen building regulations to 
incorporate flood proofing techniques for properties, and to 
provide guidance to developers as well as existing property

Q:\PAT Global\Stafr Folders\Constr&Maint Manager\HoPS\Flooding\Consultation on the Future of Ftood Risk Management in 
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owners.
This guidance should be extended to insurance companies 
who are repairing properties that have suffered flooding, to 
ensure they are flood proofed for the future.

Sustainable flood management should also consider the 
removal of properties where protection cannot be supplied. 
Consideration should be given to including a provision within 
amended legislation, for removal and relocation of a property 
to constitute a flood prevention operation.

There is a concern that as consideration is given to including 
agricultural land within the remit of Local Authorities that it 
should not become a duty for them to repair and maintain 
agricultural flood embankments. These should remain the 
responsibility of the relevant landowner. However, where 
works have to be undertaken to secure these banks, to assist 
sustainable flood management, a fecility should be available 
for Local Authorities to re-charge the landowner. A database 
is required to establish the quality, protection and lifespan of 
these embankments as well as their role within sustainable 
flood management. There will also be a need for clear 
guidance on how these agricultural embankments are dealt 
with.

Q29. Do consultees 
feel that this is 
enough to ensure 
that flood risk is 
addressed or should 
local authorities 
have a new duty to 
promote measures 
to alleviate flooding?

First and foremost the primary duty for flood mitigation should 
remain with the relevant homeowner/landowner and more 
education is required to ensure they understand their duties 
and obligations.

If primary duties are placed on the Local Authorities, this is 
likely to become a burden upon them to provide a service 
within existing resources. At present where appropriate 
measures are required. Local Authorities readily use the 
powers within the legislation to promote any schemes that 
may be required. Creating a duty may result in local 
authorities unnecessarily investigating options to solve an 
insoluble problem.

A realistic view has to be taken that as people note the 
change in emphasis from a power to a duty, they are likely to 
consider that the local authority is failing them where a 
scheme cannot be provided and the pressure on the Local 
Authority to promote mitigation measures could become 
excessive. There is little to be gained from changing the 
power to a duty.

Q;\PAT GlobaIVStaff Folders\Constr&Maint Manager\HoPS\Flooding\Consuitation on the Future of Flood Risk Management in 
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RESERVOIR SAFETY
Q30. Do you believe 
enforcement 
responsibilities 
under the Reservoirs 
Act 1975 should be 
transferred to a 
single national 
body?

We have no problem with this approach however we are 
surprised at the assertion in paragraph 4.7 which states that 
the format of the Biennial Reports has never been prescribed. 
The format was standardised for the 2005 and 2007 reports 
and any further information required could have been easily 
accommodated.

This route is likely to ensure better consistency across the 
country.

Q31. If so, should it 
be SERA or another 
as yet unidentified 
body?

We have some concerns regards the current resourcing 
capability within SEPA to undertake this role and enforce 
when required, but if this issue were addressed, there is really 
no other sensible alternative.

Q32. Are you 
content with the 
proposals for dealing 
with reservoir flood 
maps under the 
provisions of the 
Floods Directive, or 
do you think that 
there should be a 
statutory duty on 
reservoir 
undertakers to 
prepare reservoir 
inundation maps and 
plans, similar to the 
duty in the 2003 
Water Act for 
England and Wales?

Reservoir Flood Maps should be consistent across 
boundaries however Category A or B dams tend to be 
operated by large utility organisations such as Scottish Water 
and Scottish Southern Energy. It is appropriate for these 
organisations to have a duty to produce flood plans and maps 
in line with the risk their dams pose. However, it may be more 
appropriate to place duties on the lesser category dam 
undertakers to participate in the preparation of Plans and 
maps.

A predetermined timescale needs to be identified and 
enforcement powers granted to ensure compliance.

Q33. Do agree that 
enforcement powers 
be extended and 
post incident 
reporting included as 
an additional 
requirement?

The collation of this information after such incidents should be 
fonwarded to the Scottish Government for a national 
database.

Reservoirs, smaller than those considered to be large raised 
reservoirs as defined in the act, need to be included in post 
incident reporting as these can, and have caused flooding 
previously. The trends of dam type and incident types can be 
better defined through this route.

Q34. Views on 
crown application 
and any other 
comments?

The Flood maps need to be accurate for the purpose 
intended regardless of reservoir owner therefore we consider 
that Crown Property maps and plans need to be included. 
There should be no exemptions. ____________
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Dear Mr Russell

As you have stated that you are looking for views from members of the public 
in Dumfries & Galloway, to assist in the shaping of the future "flood prevention 
bill", I would like you to look into situations, (ike my own. where the threat of 
floodingjias existed for many years due to archaic and unfair laws which must 
have existed since medieval times and which no politician, for what ever 
reason, has had the decency to repeal.

My property is situated at a crossroads and is bordered on 2 sides by a field 
owned by a farming neighbour. Surface water drains into the corner of this 
field next to my property where there is a small drain. In periods of "heavy" 
rainfall the drain is inadequate, surface water backs up aeatlng a "pond" which 
drains down under my garden wall and accumulate afS

-TKfPS“Actually, the problem existed before I bought the pfi len
revealed. Some years ago I had a most upsetting exchange with thi^^mie^^ 
who, when asked, refused to clear out this drain which contributdfl^ffil^^^^?^'^* 
problem. In faa, his reaction was to tell me that as I lived at the bottom of the 
sloping fields, under the law I had to accept surface water from whatever 
direction.

%

As I was unable to reach any satisfactory and fair solution to the problem with 
this uncivilized farmer, I had to go to great expense to install an open grid-type 
flood drain around my property which seemed to deal with the problem 
reasonably satisfactorily. However, due to climate change and the heavier 
rainfalls we are now experiencing, the problem of surface water accumulating 
around my property, almost reaching the air-vents, has now re-surfaced.

"SEPA", who I have consulted on this matter, have not been very helpful, 
although I am informed that the law in Scotland on this type of problem needs 
urgent attention.
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As we all know, the big influential landowners, who used to own all these 
farms, have had a lot of input into the legal system over the centuries to 
protect their interests and this is at the root of the problem.

As I live at a crossroads, there is no land where I can drain this farmer's surface 
water which he is happy to drain on to me. Mine is a residential property with 
no farming connection.

Farming is now the most feather-bedded and protected industry in the land. As 
a tax payer I am expected to contribute to their highly subsidized lifestyle. 
Surely, the least I can expect from them is civilized behaviour backed up by the 
law of the land.

As 1 recently pointed out to an official from SERA, were this farmer to restrict 
light to my premises due to say a tall Leylandii type hedge, because of a 
change In die law they could force him to rectify the situation by demolishing 
the hedge. This official agreed. Surface water with the real risk of flooding my 
home should be dealt with in the same manner. It is far more serious.

I sinceftly trust you will appreciate the lunacy of the present situation and carry 
out urgent repeal of the existing law which is long overdue.

For your information, 1 enclose a rough sketch of my property to illustrate the 
problem.

Yours faithfully
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The
Highland 
Council
<■. i> ■;!!! li : I il -'

: i;; id li ; I ^ ;i;-i; -
The Highland Community

Frances Conlan
Water, Air, Soils and Flooding Division
The Scottish Government
IH North
Victoria Quay
EDINBURGH
EH6 6QQ

Dear Madam

Please ask for 
Direct line 
Our ref.
Your ref.
Date

G Potter 

14/4/08

THE FUTURE OF FLOOD RISK MANAGEMENT IN SCOTLAND

I refer to your recent consultation into Flood Risk Management in Scotland. This was 
considered by the Highland Cotmcil’s TEC Services Committee on 10 April 2008 and the 
Council’s formal response to your various questions is detailed below;

Ql. Do you believe the definition of SFM is helpful and ofpractical benefit to flood risk 
management

The definition of Sustainable Flood Management is helpful but the practical benefits of the 
definition will be difficult to realise. The definition only includes a reference to resilience. 
Resilience means the abiUty to recover quickly and easily. The definition could be usefully 
extended to include prevention, avoidance and reduction of flooding.

Q2. Do you think the definition is clear and simple to understand?

The definition of Sustainable Flood Management depends on a footnote containing an 
explanation of the meaning of resilience, flooding and the ‘four As’ Awareness, Avoidance, 
Alleviation and Assistance. These footnotes should be included directly in the definition, in plain 
English.

Q3. Do you agree with the conclusion as set out in paragraph 3.17?

Yes, a single competent body with a national remit for implementing the Flood Directive is 
required. The approach does need to be underpiimed by local co-ordination.

Q4. Do you agree that there should be a single competent authority with a national remit 
for implementing the Floods Directive, and that it should be SEPA ?

The Council is content that SEPA is the single competent authority but SEPA must have a 
formal duty to consult responsible authorities and stakeholders.
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Q5. Do you agree that this is a sound basis for the development of Local Flood Risk 
Management Plans? If not what alternative do you propose?

The Council agrees that this is a sound basis but all the elements in paragraph 3.27 (appraisal, 
meiasures, sustainable uri>an drainage plan, timetable, funding plan), must be included in the 
Local Flood Management Plan and this will need the input of all the responsible bodies. For 
example - an urban drainage plan cannot be carried out without the input of Scottish Water - a 
timetable cannot be implemented without identification of funding. The full spectrum of water 
sources must be included in the plan and all resources for implementation of the Plan must be 
identified along with timescales.

Q6. Should Ministers or SEPA have the power to designate a lead authority within a local 
area, or should it be left to the Partners?

Power to designate a lead authority may be delegated to Partners but Ministers will require the 
fall back powers to resolve any lack of agreement among Partners.

Q7. Do you agree that Local Authorities, Scottish Water, the Forestry Commission, and 
SNHshould be identified as responsible authorities?

Yes

Q8. Which other bodies should be identifted as responsible authorities?

Other bodies which should be identified are Hydro-Power generation companies. Canal and 
Waterways Authorities, Railway Operators, all Road Authorities and anyone with responsibility 
for substantial impoundments (weirs or reservoirs). For example, Scottish & Southern Electricity, 
Alcan, British Waterways (Scotland), Distilleries, Network Rail and the Trunk Road Authority.

Q9. Do you agree that responsible authorities should have a duty to work together within 
Flood Advisory Groups to produce plans?

Yes.

QIO. Do you agree the proposals are sufficient to support wider stakeholder and 
community engagement in the flood risk management planning process?

Yes, but some of the stakeholders may need support funding in order to fully contribute to the 
process.

PROJECT DESIGN UNIT: Offices at Alness, Broi^ Dingwall and Inveniess 
REPLY TO: Project Design Unit, Ttansport Environmental & Community Services, 

Council Offices, Dingwall, IV15 9QN 
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Qll. Do you agree that the Bill should set out a process similar to that for River Basin 
Management Planning for the preparation by SEP A of area flood risk management plans?

Yes.

QI2. Do you agree that Ministers have the power to approve, reject or modify Area Flood 
Risk Management Plans?

Yes.

Q13. Do you think that integrated urban drainage plans should be included as part of a 
Local Flood Risk Management Plan?

Yes, successiul Risk Management Plans must include an integrated urban drainage plan 
otherwise the risks of flooding from all sources cannot be addressed.

Q14. Should Flood Risk Management Plans inform the way that development plans are 
prepared, or should there be a stronger linkage such as a requirement on planning 
authorities to show that they have regard to the FRMPs?

Yes, there should be a stronger linkage for Development Plans to address flooding issues 
raised by the Flood Risk Management Plan process.

Q15. Do you think that the granting of deemed planning permission at the end of the 
statutory process for flood risk management will deliver a more streamlined approach to 
the delivery of flood risk management?

Yes. It will deliver a more streamlined and integrated approach. The Hi^and Council’s 
experience suggests that objections to flood schemes on planning grounds were mainly 
duplicates of the objections to the Flood Prevention Order.

Q16. Should Ministerial confirmation be made necessary even where features of a 
scheme do not require planning permission?

Yes. Most flood schemes require planning consent. Therefore, the necessity for Ministerial 
approval will be only slightly greater.

Q17. Is the present procedure for Ministerial confirmation satisfactory for this new 
purpose or are there revisions e.g. to timescales which should be considered?

Yes. The present procedure is satisfactory. The timescales for advertisement and objection
PROJECT DESIGN UNIT: Offices at Alness, Brora, Dingwall and Inverness 

REPLY TO: Project Design Unit, Transport Bivironmental & Community Services, 
Council Offices, Dingwall, TV IS 9QN v/
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could be radically reduced to a similar level for that required for planning applications.

Q18. Do you think that the option to rely on a local authority based process in a similar 
way as other local authority development activity should be taken forward?

The option to rely on local authorities could be reserved for minor schemes where agreement 
with landowners can be obtained. If a Compulsory Purchase Order is to be relied on then the 
timescale would increase for this option to the timescale currently needed for Flood Prevention 
Schemes, with no advantages. Also, if the local authority has to acquire the land then in many 
cases this would not be desirable fix)m the local authority perspective or from the landowner’s 
point of view. However, future maintenance of any such option would have to rely on a legal 
servitude agreement for access and operations.

Q19. What would be the appropriate timescales for notification and response?

Appropriate timescales should be equivalent to the current planning procedures.

Q20. Would it be appropriate for such a process to carry deemed planning consent?

Yes.

Q21. How should the issue of technical expertise and capacity to ensure the necessary 
technical standards are observed, be addressed?

There would be a problem over liability for the effect of any schemes. Any proposals would have 
to comply with the Flood Risk Management Plan. Technical standards could be set out through 
mandatory procedures and standards issued by Government. For example local roads are 
designed and constructed using national guidelines. Departures from Standard are subject to a 
verification and justification procedure. Guidance on whether a scheme should reduce flood risk 
to 1 in 25 years, 1 ini00 or 1 in 200 would have to be defined.

Q22. Are there any additional alternatives to the options outlined above which would 
simplify procedures?

Yes, minor schemes and universally accepted desirable schemes should be fast-tracked. Such 
schemes would need to be defined, but should be similar to permitted development. These 
schemes should not be subject to the full procedures required by the adopted options outlined in 
the consultation.

PROJECT DESIGN UNIT: Offices at Alness, Brora, Dingwall and Inverness 
REPLY TO; Project Design Unit, Transport Environmental &. Community Services, 

Council Offices, Dingwall, IVI5 9QN 
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Q23 Do you consider local authorities'powers are sufficient to take necessary action to 
avert danger to life and property?

Yes.

Q24. Do you agree that streamlining the CAR and Jlooding/planning processes can be 
managed through better guidance?

Yes, better guidance would streamline the processes. The CAR procedure quite often considers 
the environmental effects to the detriment of the social cost, funding, urgency needs and 
benefits. A more balanced ^}proach is required.

Q25. Do you think there is anything  further SEPA, the Scottish Government or others 
should be doing to promote joined-up regulation?

Yes. The process would be assisted if the completed Flood Risk Management Plan is adopted 
as a statutory document by SEPA which must be complied with. The approach to CAR would 
then be aligned with the plan and CAR consent should then be a formality.

Q26. Do you think that there is an alternative approach to simplifying the process of 
promoting flood measures to those discussed above which the Government should 
consider?

Yes see the answer to Q22. Minor schemes should be exempt from most of the procedures.

Q27. Do you agree that the form and content of the biennial reports should be more 
systematic, and subject to direction from Ministers?

Yes, they should be based on a standard template.

Q28. Do consultees agree that the proposals as outlined will improve flood risk 
management and ensure Scotland is equipped to implement sustainable flood 
management?

Yes, subject to the comments above.

Q29. Do consultees feel that this is enough to ensure that flood risk is addressed or 
should local authorities have a new duty to promote measures to alleviate flooding?

If local authorities are given duties to promote measures to alleviate flooding then it would place 
them in a difficult position if such flood schemes cannot be delivered. Non-delivery may be due

PROJECT DESIGN UNIT: Offices at Alness, Brora, Dingwall and Invemess 
REPLY TO; Project Design Unit, Transport Environmental & Community Serviees, 

Council Offices, Dingwall, IVIS 9QN 
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to objections, timescales, funding or lack of powers. There are many reasons for flooding and 
local authorities cannot necessarily be made responsible for alleviating flooding arising fixjm all 
causes.

RESERVOIR SAFETY

Q30. Do you believe enforcement responsibilities under the Reservoirs Act 1975 should 
be transferred to a single national body?

Yes.

Q31. If so, should it be SEPA or another as yet unidentified body?

This body may be SEPA. In any case reservoir owners should be designated as responsible 
authorities under any modified regulations.

Q32. Are you content with the proposals for dealing with reservoir flood maps under the 
provisions of the Floods Directive, or do you think that there should be a statutory duty 
on reservoir undertakers to prepare reservoir inundation maps and plans, similar to the 
duty in the 2003 Water Act for England and Wales?

Inundation maps are a necessary requirement if all hazards and risks are to be identified.

Q33. Do you agree that enforcement powers be extended and post incident reporting 
included as an additional requirement?

Yes

Q34. Views on Crown applications and any other comments?

Crown bodies should not be exempt from any new flood legislation.

Other Comments

1 Sustainable flood management will often result in a detrimental effect to some 
landowners and householders to the benefit of others. Adequate compensation and powers 
have to be included in the legislation for this sustainable approach to be effective. Natmal flood 
management may require some areas to be flooded for attenuation.

2 Sewerage systems and the standards to which they are built are very important 
components of flood risk and need to be integrated into the Plans.

PROJECT DESIGN UNIT: Offices at Alness, Brora, Dingwall and Inverness 
REPLY TO: Project Design Unit, Transport Environmental & Community Services, 

Council Offices, Dingwall, IV15 9QN 
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3 Resources along with expert knowledge and skill will be required by all the bodies 
involved. Training schemes and support will be needed to ensiire that this is available to 
prepare and deliver effective and efficient Flood Management Plans.

4 The current flood risk maps are a broad brush and will need further refinement to 
increase their accuracy and relevance in critical areas. There are anomalies and omissions in 
the current flood maps which need to be addressed. Examples are: the accuracy of the flood 
outlines, consideration of constrictions and structures and also small catchments are excluded. 
Flood Risk Management Plans will need more accurate data, and the inclusion of these 
currently excluded effects if they are to be representative of the actual situation.

Yours faithfully

uClicrO
Geoff Potter
Project Design Unit Manager

(>‘i:

PROJECT DESIGN UNIT: Offices at Alness, Brora, Dingwall and Inverness 
REPLY TO; Project Design Unit, Transport Environmental & Community Services, 

Council Offices, Dingwall, IV15 9QN 
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Balerno Community Council (BCC)
Dr. K. 3. Stephen BSc, PhD, (rtd Euro Ing, FIEE,(rtd Euro Ing, FIEE, FISMM, CEng) 

Northfield,
Community C!ouncil Web Site:- 550 Lanark Road West,
www.balerno-communitycouncil.org.uk Balerno. EH14 7BW

Telephone:
e mail

Frances Conlan,
Freedom of Information Act

IWater, Air, Soils and Flooding Division,
IThe Scottish Government, 1 H North, 

Victoria Quay, I 
Edinhnrgh. EH6 6QQ

Dear Frances Coi 
The Future of F

Our Ref: Scot Gov, F. Conlan. 
Your Ref: 2008/001187SOR 
Copies: KS,TA,DMcC.
Date: 16*^ April 2008

Risk Management in Scotland - Consultation Document February 2008.

I have been asked by Balemo Community Council to respond to the above consultation on their behalf. With 
reference to Annex D of the Consultation Elocument, I am respondmg on behalf of Balemo Community 
Council; the oifici^ name and address of Balerao Community Council is:- 

Mrs. T. Allan, Secretary, Balerao Community Council,
6 Lovpdale Avenue, Balerao. EH 14 7DT

The content of our response is to be made available. I am content for the Scottish Government to contact me 
again in the future in relation to diis consultation response.

In the light of our research on this subject, we offer the following in response to Questions 22,25, 26 &34. 
^iclosed copy of our Research Paper VI1-15“* April 08, related letter, copies of the first pages of the 9 
Sections of Ae Report entitled “The global water crisis and the conunodificadon of the world’s water 
supply” (Introduction; The Crisis; The Impact of Globalization;The Water Privateers; The Global Trade in 
Water, The Failme of Governments; The Threat of International Trade and Investment Agreements; The 
Need for Comnion Principles; Conclusion) issued by the International Forum on Globalization (IFG).

Based on the above and our communications with Defia, die EA, CEH and the FEH and various others in diis 
country and oversep, and our experience in determining forward looking policies on the basis of history, facts, 
threats, opportuniti^ objectives, and unintended consequences, we find it difficult to understand why you 
think it necessary to treat our rivers as a threat rather than an opportunity and to answer any of the other 
Questions except with “No”.

It would appear frobi die Consultation Document that die Scottish Government has failed to undertake a 
rigorous and carefUl analysis in either a management, scientific or global context of the potential for Scottish 
Rivers themselves o make a significant contribution to “creating a more successful country, with opportunities 
for all of Scotland tp flourish, through increasing sustainable economic growth.”

I
In this context we t equest a copy, Under the Freedom of Information Act of the information presented to 
the Scottish Ministers relating to this Consultation Document. We understand that although diis type of 
information might i lot have been available in the i^strdye to a number of recent cases, it will now be available 
under the FIA.

Yours sincerely,

Dr. Kenneth D.
Balemo Community Councillor.



Eliminating River Flooding 

by Active Reservoir Management

Blue Ckild - How to design a safe, cost effective River Flood
Prevention and Hydro Power Scheme

I

The need to stop wasting water is urgent" IFG Spring 2001

In tile UKlwe spend hundreds of millions of pounds every year on Flood Prevention 
Yet evet y succeeding year we seem to be l^ successfid at Preventing Flooding 

Are we spending taxpayer's money wisefy?

What people wi me property is current at risk of flooding want, is not a Flood Prevention 
Scheme which vill not prevent flooding; or a flood risk nuqi; or warnings when flooding is 
imminent; or the fitting of temporary flood barriers; or a supply of sandbag; or rescuing 
from a house they will never feel the same about again and which they will not be able to sell 
or insure; or excuses; but the complete elimination of the threat of flooding to their property 
and land in any foreseeable or unforeseeable circumstances, so that they can feel safe and 
secure in their own homes and sleep peacefully in their beds at night.

Our predecessors built many flood storage reservoirs around the country specialty to 
hold sudden high volumes of rainwater to prevent flooding of property. These do not 
appear to have ^en monied or increased in number to cope with the increasingty severe 
weather we are i low experiencing.

I

This Research Paper is being prepared by 
Dr. Kenneth D. Stephen BSc PhD, Balemo Community'Councillor, 

for Balerno Community Council , 
http://www.balerno-communityconncil.org.uk

Version 11 -15“* April 2008
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Disclaimer
T

I
Balemo Community Council (BCC) is not able to warrant the accuracy of the data in this papier and neither 
BCC nor any of its members has any responsibility for determining the fitness of the data, cakulations or 
methodology for their intended use by the user. TTie provision of such data, calculations or methodology 
carries no liability for their a^uracy or reliability or any omissions and we caimot be held accountable for any 
loss, damage, injury, death, or personal injury or any o&er occurrence arising from the use ofjthis data, 
calculations or meAodology.

Our entire liability in respect of any tort or breach of our duties, statutory or otherwise, whether or not 
attributable to our negligence, is limited to the fee paid for this paper and the data, calculatioris or 
methodology contained therejin. It must be recognised toat raw data may be transcribed, or mdy be acquired 
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Although such processing is pn<lertaken as accurately and reliably as possible, some data may be subject to 
processing withoirt human intervention with the result that errors may be imdetected.
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Summary

A Flood Prevention Scheme which will not prevent flooding is obviously “Not Fj<! For Purpose "!
CEC admitted in tlieir Summary Precognitions at the Public Local Inquiry (see para 5.3 of dieir 
Precognitions) diat their Sdieme would not prevent flooding.

The method of fluvial (river) flood prevention - walls and embankments - on which the UK is spending 
hundreds of millions of pounds every year, invariably foil, and in a number of different ways and for a 
number of diffor^t reasons. The pa^ describes in simple tenns, and in accordance with the concept of 
water balance, which underlies all the hydrologic sciences, the method of flood prevention used by our 
predecessors - reservoir storage - which is dramatically superior to the walls and embankments method in 
every way. Storihg rainfall in reservoirs obviously also helps relieve drou^t coiiditions. The paper then 
demonstrates, in readily understood terms, that tiie same level of flood mitigation of the City of 
Edinburgh Coun:il (CEC) Water of Leith Flood Prevention Scheme, of 10,300 metres of walls and 
embankments thmu^ a World Heritage Site, could be achieved, at a cost of only £6m - a saving of 
£46m on the CEC Scheme, see para 2.10 of ^s paper, just by marginally increasing the heights of the 
existing reservoir dams. Since these upstream reservoirs now telong to CEC, raising the dam heights by 
this marginal amount should be possible well within the time scale of the CEC Scheme. The paper goes 
on to illustrate how, much greater levels of flood prevention can be achieved byi adopting the method of 
Active Reservoir Management. The CEC Scheme has been used to illustrate theldifferences between the 
two methods, because in its upper reaches foe Water of Leifo flows through Balerno and consequently the 
authors have local knowledge and residents of Balemo would not be protected by foe CEC Scheme.

When water is stored in upstream reservoirs it is also only logical to use it to genierate electricity, and foe 
paper indicates ilow this may be optimised both to produce renewable electiical power in a most 
advantageous wav and at foe same time improve foe environment and reduce iGlobal Warming. The 
DTI’s Enviros R^it 2005 indicates that foe currently untapped exploitable hydro capacity in foe UK 
from our rivers is 11300 GWh or £l,130m per year at lOpAmit This represents nearly 6 times foe UK’s 
total renewables generation fiom wind, wave and solar power in 2004 and hydro power is stoieable - that 
means it can be u^ when it is needed and not just when foe wind blows wifoin the right speed ran^, not 
too slow or too fost, or when foeie are waves or when the sun shines. The £lm scheme on foe river 
Thames at Romn^ weir, completed in 2006 by Npower Renewables, generates 200KW of renewable 
electricity for Windsor Castle. It has been estimated foe relatively insignificlmt, in terms of annual 
rainfoll, Wato- of Leifo could generate £2m per year in renewable electricity

In Part 4 foe paier deals with foe wider economic, political and environmenfol issues including the 
declining availability of fieshwater. “All but one of England’s 33 major rivers are suffering: some are 
now less than a t iM of foeir average depth. The Thames is threatening to runi dry and already larger 
ships are having t > restrict foeir movements to high tides.”^ First foere was ‘Black Gold’ - Oil, now there 
is ‘Blue Gold’ - Fresh Water. Both are in decline on a world wide basis, increasing in value and subject 
to commercial exploitation. In foeir booklet “Blue Gold - Hie global water crisis and the 
commodification if foe world’s water supply” Maude Barlow, National Chairpalson of foe International 
Forum on Globalization (IFG) Committee on foe Globalization of Water stated “lif present trends persist, 
foe water in all ri^ er basins on every continent could steadily be depleted. Globajl consumption of water 
is doubling eveiy 20 years, more foan twice foe rate of human population grotyth. According to the 
United Nations, more foan one billion people on earth already lack access to fiiesh drinking water. If 
current trends peilsist, by 2025 foe demand for freshwater is expected to rise tp 56 percent above the 
amount that is currently avmlable.” As IsmmI Seragqldin, vice president of foe iWorld Bank said “The 
wars of foe next century will be about water.”^* Yet we in the UK are discardink vast quantities of our 
precious rainfall, during severe weather flooding conditions, mixing it with effluents and our valuable top 
soil and channellikg it via traditional flood wall and embankment flood defences into the sea
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these more severe floods. For whatever reason, from the fact tiiat these flood storage reservoirs are no 
longer able “to hold sudden high volumes of rainwater to prevent flooding of property” they are 
obviously, at present no longer “fit for purpose” which is one of the main reasons why we have been 
experiencing dramatic increases in downstream flooding.

Treat the disease not the ^iriptoms.

There has been a lot of non »nse talked about the downstream flooding problem. For example because 
we have built, or built too i lany, houses on flood plains and the solution being offered is to build ever 
higher walls along the banks of our rivers to channel die flood water elsewhere. We have always built on 
floodplains, for obvious rea: ons. Downstream flooding is the symptom of the problem, noi the problem 
itself. The problem is that, jvhen river flooding occurs, there is too much water flowing do vn our rivers 
from the sources of our risers, the hillsides, where the rainfall is heaviest, sometimes ! everal times 
heavier than on the flood plains. We must re-leam the lessons learnt and acted upon by of our 
predecessors, treat die pronlem - too much water entering our rivers from the hillsides, not die 
consequences - rivers overflowing their banks downstream. Similarly now, because we arc covering up 
our gardens with concrete to take our cars, which our Councils will not allow us to park on t le street, and 
built houses on what used to be fields, the drains which used to be adequate to take awa i the surface 
water rainfall are no longer ‘ fit for purpose”. Either the drains will have to be replaced with larger drains 
or we will have to use techi iques to let the rain soak away into the land or be stored for fli ishing toilets 
etc.

I

Downstream JlootBttg does not east on rivers with upstream hydroelectric dams because it did it 
would reduce the profits of j he comparues which operate these hydroelectric schemes. \

The average annual rainfall on Ben Nevis (the highest mountain in Britain located to the Njoith West of 
Scotland) is 4^50 mm, or m ire dian 14 ft, per year which is more than twice the rainfall at Fort William, 
the town at the foot of Ben Nevis, which is at sea level. This compares with the average amual rainfall 
of 676 mm for the Water of Lehh which flows through Edinburgh, on the East Coast of sjxitiand, only 
about 16% of the annual rainfall on Ben Nevis. Why does flooding in Scodand not occur in the North 
West of Scodand i^ere the! rainfall is highest? Could it be because the Ifydro Generating Schemes in 
Scodand, with their associated very large dams, are mainly built where the rainfall is gre itest and the 
companies which operate these hydroelectric schemes try to ensure all the water collecte 1 behind the 
dams goes through fre turbines, as any water which overflows die Hams does not go throu^ the turbines 
to generate electricity, and is wasted as ftu* as these companies are concerned, which reduces their profits. 
In fact in some hyd^lectmc schemes in the UK, cidled ‘Pump Storage Schemes’, the i water flows 
through the turbines generating electricity at peak load periods when it commands a premium price, and 
is pumped back up again to the reservoirs when energy is much less expensive, at ni^t, so that it can go 
through the turbines to produce energy again at the next peak time. The Tanygrisiau hydro-e|lectric pump 
storage scheme at Ffestiniog in Wales was die first to be completed in Britain in 1963. Thiere are some
14 Pump Storage Schemes in Scodand with an annual output of 1,544.5 GWh. 
profitable, very flexible and i|nay have as many as ten thousand stop-starts in a year

They are highly

I

If there is a sudden incrzase in the flow of water m a rrver, or a surge which looks like a wave, the 
most probable cause is the i veiflowing of an iq)sO’eam flood storage reservoir which was “^tecifically 
intended to hold sudden high volumes of rainwater to preventflooiUng ofproperty. ”

We should, like our predecessors, the Victorians who new a thing or two, treat the problem not the
symptoms and modernise our upstream reservoirs, and/or build new ones, so that they will hold much
greater sudden volumes of rainwater, in order that they will be able to prevent flooding of property
downstream and be “fit for purpose”. An interesting proof of the fact that we have not increased our 
reservoir capacities to cope ^th die increased severity of our rainfall can he seen when a wave of water 
flows downstream during a period of heavy rainfall. Where do die citizens, who wait nervously to see if
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this wave of water will flood their property, think it comes from? This wave of water occurs when the 
reservoirs upstreapi overflow their dams, as this suddenly effectively increases the river catchment area, 
by the catchment area of the reservoirs, and hence suddenly increases the flow of water in the river.

These upstream reservoirs can be used to generate renewable hydro electric power. The potential energy 
they can producel in Scotland alone is about equivalent to that of a Nuclear Power station and, unlike 
wind or tidal renewable energy, they can provide electricity when it is required rather than just when the 
wind blows at the right speed - not too fast and not too slow - or when the tide changes. As far as 
renewable energy I is concerned a combination of energy sources is desirable, but the most reliable source 
of renewable energy is hydro energy because it is the only one which can store large quantities of 
renewable energy! ^d unlike fossil fuel fired or nuclear power stations this energy is available within 
seconds. Moreover hydro power stations have a very long working life, and they produce no pollution or 
waste. No renewable system can operate without a storable energy component.

I

I

I

I
I
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Explanation of the Active Reservoir Management method of Flood Prevention in simple, everyday, 
familiar terms. '

I

In our experience most people find it difficult to understand basic Hydrology and (water) Catchment 
Areas and yet if they are going to discuss Flood Prevention with d»e Authorities it is important that they 
do understand these con^pts which sometimes the Authorities themselves do not understand. The 
following explanation has I been couched in simple, everyday, familiar terms to help the uninitiated 
understand what they mean|. To keep the explanations as simple as possible complication^ such as run
off, transpiration, sub-soil flow etc which in severe flood conditions make no difference anyway, have 
been ignored but can be added later if required. |

Water Balance is the concept underlying all the Hydrologic Sciences. Basically for any areja, the amount 
of water entering the area bust equal, or balance, the amount of water leavmg it. For ekample if one 
considers a simple, strai^norwar^ normal, conventional bath with one tap and one dram. For Water 
Balance, that is stable conditions with the water level m be bath neither rismg nor fallbg, fhe amount of 
water entering the bath through the tap must equal the amount of water leavmg the bath through the dram.

A water Catchment Area is a dramage basm where rainfall collects. Rainfall collects m every specific 
Catchment Area because at every point m that area, the ground slopes down, usually to river. Most 
catchment areas are surrounded by other catchment areas. Ultimately these rivers flow mto other rivers 
or lakes or the sea

Any one Catchment Area can for convenience be subdivided mto a number of smaller Catchment Areas. 
For example the Water of Lehh Catchment Area of 117J sq km (see Schematic Represe^itation of the 
Water of Leith Catchment Area, Water Flow Modeller tables and Catchment Area Diagrams) is, for 
convenience, subdivided mfo four Catchment Areas, the Hillside Catchment Area 34.1 sq Ijm (above be 
reservoirs), be Rural Catchment Area 49.8 sq km (between be reservoirs and Colmton), be Uppo* 
Urban Catchment Area 23.i sq km (between Colmton and be flow gauge at Murrayfield), wd be Lower 
Urban Catchment Area 10.2 sq km (between be flow gauge at Murrayfield and the sea at Ldib.

I

Consider a normal conventional domestic bab wib an ovebead shower, two conventional bps and a 
plug-hole drain. In general'terms be bab represente be local catchment area, be shower represents be 
rainfall in be local catchment area, be first tap rejvesente be flow of water into be local catchment area 
from be upstream area, usilally be river upstream, and be plug-hole drain represents be drain from be 
local catchment area downstream, usually to be river downstream. The second tap represents any ober 
sources of water flowing into be local catchment area fit>m anober catchment area - but more about bat 
later.

Let us assume be local catchment area we wish to consider, be bath, is that part of be Water of Leib 
Catchment Area between (polinton and Muirayfield, known as be Upper Urban Catchment Area of 
Edinburgh. During normal! weaber conditions, on a diy day be only water entering be iUpper Urban 
Catchment Area is be watejr flowing down be Water of Leib from be adjacent Rural Catchment Area, 
between Colinton and be Reservoirs, out of be first tap. When rain is falling, additionally water will 
enter be Upper Urban Catchment Area, be bab, fiom be shower representing rainfall from be heavens. 
In bob instances be water leaving be Upper Urban Catchment Area, be bab, will go down be plug 
hole drain, bat is in be Water of Leib out of be Upper Urban Area passing be flow gauge at 
Murrayfield into be adjacent Lower Urban Area. If all be water flowing in be Water of Leib in be 
Hillside and Rural Areas is held behind upstream dams, bere will be no water entering be Upper Urban 
Area, be first t^ will be turned off, and be only water entering be Upper Urban Area w 11 he rainfall, 
from be shower, and all bis water will leave be Upper Urban Area passing be flOw gauge at 
Murrayfield, brough be plug hole drain, into be Lower Urban Area.

If be first tap is turned on, water from be Water of Leib Rural Area plug hole drain will flow into be 
Upper Urban Area and so on.
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If die water entmng any catchment area (bath) from its own rainfall (shower) and from other upstream 
catchment areas (the taps) flows into the badi faster than it flows out through the drain, the l»th will 
eventually overflow (exceed the fiill bank flow) and start flooding the bathroom tuound the bath.

If a bath is over_ lowing you do not put sandbags round the bath rinij you turn the tig> off.

Relating the above illustration to the water in a river which is at risk of flooding, the bath represents the 
river at one specific location - say Tewksbury, the tap represents die water flowing into the river from 
upstream (from the rainfall in the upstream catchment areas of the rivers Severn and Avon and their 
tributaries), the drain represents the water flowing downstream - into the river below Tewksbury. On the 
] S"* January 2008, the river at Tewksbury had again overflowed its banks and the residents were waiting 
helplessly to see what would happen viiien the surge of flood water flowing down the rivers Severn and 
Avon arrived from upstream. M^ether the flooding increases or decreases at Tewksbury depends on 
whether the flows of water from the upstream rivers (fixim the taps) is greater than or less than the flow of 
water downstream (out through the drain). There ean be absolutely no doubt that if there was no flow of 
water at all from the rivers Severn and Avon above Tewksbury, that is if the upstream taps were turned 
off, the flow in the river at Tewksbury, due to the rainfall in the countryside around Tewksbury which 
drms into the river at Tewksbury, would have been a mere trickle along the river bed. All that we need 
to be able to do, to prevent flooding, is be able to turn die taps off.

If severe rainfall is heid where itfaUs, upstream, obviously it can not causefioo^ng down^ream.

In its simplest form this method of flood prevention is quite straightforward. If flooding is forecast for 
say the Tewksbury area, and the upstream taps are « turned ofif so that no water flows in the river at 
Tewksbury from upstream - die direat of flooding at Tewksbury will be eliminated. The only water 
entering the river at Tewksbury would be from rainfall in the countryside around Tewdcsbury, f^m die 
shower, as the river downstream, the drain, can easily cope widi this flow without overflowing the river 
banks. Once the threat of flooding has past the upstream taps can be opened again in a controlled manner 
to allow the water to flow downstream at a rate a^ich will not cause the river to Overflow its banks.

For this method to work all that is necessary is to be able to store upstream rainfril in on-line and/or off
line flood storage reservoirs as required. According to Joss Wallace of defira “The Environment Agency 
has 180 existing flood storage reservoirs around the country specifically intended to hold sudden high 
volumes of nunwater to prevent fioothng of property and they will continue to consider this option 
where it might provide a practical and cost-effective solution in other locations.” From the fact that in 
2007 we did get flooding at Tewksbury we assume that there are no flood storage reservoirs in the 
upstream catchment areas of the rivers Severn and Avon and their tributaries, or that there are not enough 
of thm, or that they are “not fit for purpose”. From the recent incidence of flooding in England and 
Wales it would appear that most of these 180 existing flood storage reservoirs, often built by the 
Victorians, may po longer be fit for purpose in our increasingly severe rainfall situations - see references 
J2, jj, 24 -pijgjg storage resavoirs are obviously “not fit for purpose” if tiiey Overflow during a severe
rainfall event as this, at a stroke, immediately and dramatically increases the effective catchment area of 
the river, resulting in a surge or wave of water which is often what causes severe flooding downstream, 
rather like turning on an additional t^ feeding additional large quantities of water into a bath which is 
already overflowing. In fact if a river experiences a surge or wave of water it is a reliable sign that there 
are upstream storage reservoirs in its catchment and these are “not fit for purpose*^. However, as we shall 
show in this paper, these flood storage reservoirs could be modified inexpensively to provide 
dramatically improved flood prevention and of course drought prevention, and at the same time, produce 
veiy significant quantities of renewable hydroelectric energy to provide revenue pnd help reduce Global 
Warming.
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Part 1. Traditional Walls and Embankment Flood Prevention Methods Do Not Prevent'Flooding.

“To many the drfence djga/itst flooiBng is the construction of engineering structures such as wails and 
barriers to prevent floodwai its inundating those areas we have chosen to develop. However attractive 
this may appear, total appl cation of this solution with limited resources is impractical, uneconomic 
and unsustainable.” ^ see section 2.3 of the Final Report of the Institution of Civil Engineers’ 
Presidential Commission on Technical Aspects of Flood Risk Management in England and Wales.

The authors suggest that if the reader accepts that the above statement and Title of this Par^ of the paper 
are correct, the reader skifis this part cf the paper as it only demonstrates tha these statements are 
correct and that Traditional Walls and Embankment flood prevention should never be used (’’there is any 
possibility of using an alternative.

I

‘^hose that fail to learn from history, are doomed to repeat it” Winston ChnrchilL |

1.1 That a new method of flood prevention is required followed from observations at the Public 
Local Inquiry for the City of Edinburgh Council’s Water of Leith Flood Prevention Scheme and 
observations of floods and catastrophic failures of traditional mediods of flood prevention - flood walls, 
embankments, dykes and levees - specifically at the Mississippi and Los Angeles in the Unit xl States, the 
Rhine at Dresden, the Vitava at Pr^;ue, the Rhone in France etc and locally the more recently the failure, 
just three months after completion, of the new Milnathort Flood Prevention Scheme ini Scotland in 
December 2006 due to overfnpping of the walls and erosion of the embankments, and in Jlme and July 
2007 the floods at Sheffield'in the East Midlands, at Hull in South Yorkshire, in the West f Midlands and 
South of England, and before the actual flood event - the proposed Flood Prevention 
Boscastle in 2004. |

Scheme for

I I

As Pearce stated in his p^r ‘We can’t hold back foe water any more’ with walls and embankments 
“whenever we close off moip flood plain, foe river’s flow farther downstream becomes moi: violent and 
uncontrollable. Dykes are only as good as their weakest link - and water will unerringly find it. By 
trying to turn foe complex h; ^drology of rivers into foe simple mechanics of a water pipe, ^gineers have 
ofloi created danger where hey promised safety, and intensified foe floods they meant to Ond”*. Flood 
Risk Assessment is far from being an exact science. How can one specify with any degree of confidence 
a completely unpredictable design storm, which requires specifying foe duration of foe design storm (in 
hours), foe return period of foe design rain/flood (in years), foe Seasonal Correction Factor, foe revitalised 
FSR/FEH rainfall-runoff efo. Apparently the flooding at Boscastle was due to a severe ilainfoll event 
which stationed itself over l^scakle, and did not move. Colin Claik in his paper Flood Risk Assessment 
explains how flood risk assessment could be improved.^ The CEC Water of Leith Flood Prevention 
Scheme is based on data fiiom foe Environment Agency and foe Flood Estimation Handbook (FEH). 
Colin Clark shows that for t|ie catchment area under consideration in his paper, foe Probable Maximum 
Flood (PMF) is more than djouble foe value obtained from foe FEH. If Colin Clark is right, and similar 
conclusions can be applied ^ foe Water of Leith, foe walls and embankments along foe wiater of Lehh 
will be overtopped by flood water well below foe CEC design flood of a 200 year return 'period flood 
event. i '

1.2 It is illogical to use ii non-flexible solution, like a traditional wall and embankment flood 
prevention scheme, to deal with a variable and pretticted to be increasingfy severe problem. The 
traditioruti method of destgnit^ flood walls and embankment flood prevention schemes is not 
iqtpropriate for the excqitio^al events which cause severe flooding in the UK

I

The City of Edinburgh Sclfeme, basically of flood walls and embankments, but incorporating some 
upstream reservoirs supposedly “to help mitigate foe effects of flooding^”, was designed using 
hydrological analysis and a hydrological model to cope with foe current standard, a 200 year return 
period flood event, over its |ife of 60 years. This technical jargon helps prevent foe uninitiated asking 
awkward questions, but as a' rough approximation it is equivalent to a maximum rainfall rate of about 4 
inches or 102 mm in 24 hours. Is fois a reasonable standard? Readers will judge for foeniselves. It is
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less than the 108 nm of rainfall at Wittering in Cambridgeshire in July 2004; the ISO nun at Elgin in 
November 2002; t le 152 mm at Carlisle in Januaiy 2005; the 203 mm at Boscakle in August 2004. It is 
also less than the supposedly exceptional events such as the 50.8 mm in 5 hours at Glastonbury in June 
2005; the 127 mm in 6 hours at Swanage in September 2002; and the 70 mm in 3 hours at the North York 
Moors in June 2005. This supports CEC’s opinion as stated in their Precognition for the PLI that ‘The 
Scheme* will not {revent flooding. Would it prevent flooding in any one of die above events? - of course 
not. Moreover dup to Global Warming the predictions are that our weather is going to get more severe. 
‘TTie Scheme’ wasj not designed to cope with the sort of flood events we have recently experienced in the 
UK or are likely to experience in the &ture. Regrettably it is not as rare as it used to be for a project to be 
found to be “not nt for purpose” after it has been completed. It does seem irrational however to start 
work on a Scheme knowing it is “not fit for purpose” before it is started.

1J It is not one ofthe aims of diis paper to investigate why the traditional walls and embankment method 
of flood prevention fails, but it is abundantly clear that it does, and perhaps DEFRA or the Research 
Councils should consider funding research into why these traditional schemes fail. Some indication may 
be obtained fiom the Technical Reporter’s comments on the Hydrological £>esign of the CEC Scheme at 
the Public Local Inquiry (PLI) . For example in sections 1.14 ‘the unusual nature of die Water of Leith 
catchment’; 1.15 ‘standard hydrological analysis is unlikely to suffice’; 1.16 ‘lacking significant detail in 
many respects’; 1.17 ‘The method adopted to define die rainfall surface .... does not comply with any 
recognised method’; 1.18 ‘there is considerable doubt as to die reliability of all subsequent data.’; 1.19 
‘the reduction is an arbitrary device employed to improve the match b^een recorded and modelled 
hydrographs’; 1.20 ‘diat caveat was apparently ignored in subsequent analysis.’; li.21 ‘A key assumption
made........bears littie resemblance to any actual storm profile’; 1.23 ‘that interpretation has never been
scientifically, or statistically, confirmed.’; 1.24 ‘What c^pears to have been done ib to run die model widi 
FSR rainfall and then plot the resulting flood estimates at lower return periods to represent the Flood 
Estimation Handbook (FEH) rainfall flood estimates.’; 1.25 ‘then the shape of the flood fiequency curve 
using rainfall-runoff model outputs will be incorrect.’ 1.27 ‘If dial was not done, as appears to be the 
case, then the estimated peak flow at Munayfield for the reservoir storage option cannot te correct.’; 1.40
‘There is a strong possibility that.....the true critical design event remains unidentified.’ In view of
these comments alone it is difficult to comprehend why in die Reporter’s report, PLI WYF 3E/55/1 
section 6.9 it should state ‘.... the hydraulic model is generally satisfat^ry ...„’

On a more general basis, the main reasons why engineering designs fail is because they were designed 
incorrectly, or the tasks diey had to undertake were incorrectly specified. Traditional flood prevention 
schemes of walls and embankments are normally designed by hydrologists using the FEH methodologies 
and hydrodynamic computer models to calculate the details. This may not be appropriate for exceptional 
events which result in extensive and damaging flooding. Computer models can only produce reliable 
results when input data is correct and when the models are used witiiin the limiting parameters of their 
design, and for the purposes for which they were designed. An all too fiequent toenario for those with 
inadequate experience of computer modelling is RIRO “rubbish in rubbish ouT. When computer 
modelling is being considered it should be standard practice to undertake the initial calculations by hand, 
to a first approximation, based on fundamental scientific principles and accurate measurements. This 
practice arose when designs were calculated using a slide rule as it was vitally important to place the 
decimal points in the mathematical ftnmulae at the right place. Computer models should only be used to 
refine results, already correctly predicted by hand, and where used correctly, in circumstances where 
many accurate measurements can be taken, these models are invaluable tools for accurate design. They 
are absolutely essential tools for example for the design of electrical machines and aero engines. 
Normally when based on accurate data and fundamental scientiftc principles, hand calculations are 
remarkably accurate. It is tiiis method of hand calculation that is the basis for the results in Part 2.

Unfortunately for traditional walls and embankment schemes the accuracy of the hydrological data and 
the desi^ methodj are botii suspect and the design itself is time dependent. Fot example in the CEC 
Scheme it is assumed that the peak of the hydrograph fiom the Rural Catchment arrives later than the 
peaks of the downstream sub^atchment hydrographs. The flooding at Carlisle in 2005 occurred 
apparently because the peaks of the hydrographs fiom the catchments of the two rivers above Carlisle
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arrived at the same time. The flooding which isolated Tewksbury in 2007 was aggravated because the 
peak hydrograph from the Welsh hills arrived before the peak from the Avon had passed.

1.4 In the litigious enviromhent we now find ourselves there are also legal liability questions which will 
become much more importajnt when insurance companies start to refuse to insure properties at risk. For 
example according to current benefit cost ratio policy in die UK, traditional flood walls and embankments 
can only be frmded where die cost of constructing them is less than die cost of die damage flooding will 
cause. This appears to be g^ssly unfair to those ^ose fHoperly is in areas where the benefit cost ratio 
policy is such as to rule oui any possibility of provision of traditional flood defences, such as Balemo, 
particularly where a schertie upstream or downstream has aggravated the flood risk. Then there are 
consequential costs. Walls and embankments restrict die flow and so increase the height of the river level 
upstream, and as they reduce the amount of flood plain available vdiere they are constructed, they also 
increase die flood tfai^ downstream. Professor Edmund Penning-Rowsell, Director of the ^^lood Hazard 
Research Centre, in his papCr to The Royal Society of Edinburgh in 2007 in the Natural DisWer Series - 
Earth, Wind, Fire & Water; Floods sta^ in the section of his paper on Social Justice -1 The present 
method of basing flood defepce decisions on economic criteria results in difierent standards of protection 
for different communities. IWhy should this be? Social justice is better served if resources are targeted
on the most vulnerable rathler than on where the most damage occurs. A new approach is required to 
determine policies based on equality that account for the ne^ of the old and vulnerable. Those whose 
property is damaged due t) such effects may feel they have grounds for litigation unaer European 
Convention of Human Rights (ECHR) Legislation. Also flooding is normally preceded by overflow of 
reservoirs upstream where hese exist Are those responsible for managing these upstre^ reservoirs 
being irresponsible in not d awing down the water levels in these reservoirs prior to the flood event so 
that they will contain any se ^ere rainfall above the reservoirs and so not overflow?

I
13 Anyone who experience^ directly or saw film of the torrent of flood water flowing throi|g^ Boscastle 
in 2004 or Carlisle in 2005 or the floods which surroimded Tewksbury in 2007, will readfly appreciate 
that flood walls and embankments might have to be higher tiian the Berlin or Jerusalem Walls if tiiey 
were ever to prevent rivers jflooding property, and even if they did prevent flooding by overtopping the 
wall, they would inevitably | fail due to sub-soil flow as occurred on the Rhine at Dresden or one of the 
three other reasons for failure, impact, bad design and poor maintenance. However many people in 
influential positions now have vested interests in the design and construction of these traditional flood 
prevention schemes and hi may need a catastrophic disaster, similar to that which occjurred on the 
Mississippi, to bring about a change. The question then is who will be held responsible?

I

1.6 The Traditional Flood Prevention Method of Walls and Embankments has failed repeatedly in the UK 
and worldwide, and yet we still spend millions of pounds every year on flood preventioni in the UK - 
£800m in 2007/8 althou^ n ot all of this is on fluvial flooding. The governments answer so far has been 
to build more and higher w^ls. Do we really want all our rivers hemmed in by miles and piiles of high 
walls of concrete which evjeryone knows, even tiie professionals, will not prevent floodihg? Penalty 
Clauses in contracts for thesp schemes would show how little faith the authorities and professionals have 
in them. Why traditional | schemes are Fundamentally Flawed has been known andi reported in 
Professional Journals for m^y years. The question is why is it still Government Policy in the UK and 
why are we still spending £pis every year on them? In some fields of engineering, failurel results in an 
inquiry, refund of costs anjd compensation payments at the authorities and/or contractor’s insurance 
company’s e^nse, not ati the customer’s e}q)ense - \Wiy is this not the case for failure of Flood 
Prevention Schemes in tiie l)K?

As we quoted above, in Section 2 J of the Final Report of the Institution of Civil Engineers’ Presidential 
Commission on Techiucal Aspects of Flood Risk Management in England and Wales states:- 
"Tb many the defence ^a^floo^ng o the construction of engineering structures suchios waits and 

barriers to prevent floodwa^ers inuhdatit^ those areas we have chosen to develop. However attractive 
this may appear, total app^cation of this solution with limited resources is Unpractical,\unecononttc 
and unsustainable. \ i
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We have been treating the consequences of the problem (the symptoms), overflowing rivers, rather 
than the proble n Use^ (the disease), too much water entering our rivers in the first place.

Even the professionals, local authorities and government departments admit these traditional methods 
will not prevent flooding. We do not know why anyone ever thought they would, as they just try to treat 
the consequence s of the problem rather than the problem itself, which is too much water flowing into our 
rivers. If the wj ter is not allowed to enter the rivers, they will not flood.

This is Just com nonsense, and is dramatically illustrated at the River Garry in Scotland, which in spite of 
the heavy rain&U in the Scottish Highlands, has for years been reduced fiiom a famous salmon river to a 
salmon-less tricjde, all year round, because the water ^ich used to flow in it has been stored upstream 
for hydro generation,. There can no longer be any doubt whatsoever that in the UK flood walls and 
embankment schemes, which do nothing to restrict the amount of water entering our rivers will never 
prevent flooding unless they are impractical, uneconomic and unsustainable. Recognising this fact some 
authorities have started to mitigate flood risk by combining traditional methods of flood prevention with 
upstream storage similar to that now being adopted for the Mississippi in the United States and for the 
White Cart Water in Scotland. This may be an improvement but will still not prevent flooding.

1.7 The contributions BCC has made is to show, in a way which can readily be understood by people 
with a basic understanding of school level science and mafliematics, how flood risk may be eliminated 
entirely in most rivers using Reservoirs alone, and that this obviously also reduces drou^t risk and that 
these same reservoirs can be used to store energy for hydro-generation when required, and not just when 
the wind blows widiin specific speed limits or the tide flows, and form a new and invaluable 
envirorunental and recreational resource.

It is patent obvious that if rmnfcdl in a catchment area is stored upstream in reservoirs it can not at 
the same time flq w downstream in the rivers fed by these reservoirs, and cause flooding.

It is also patently obvious that the only way to prevent rivers overflowing their banks and flooding 
property is to prevent water entering rivers in such quantities as would cause' them to overflow their 
banks. That is the problem. Everything else proposed for flood prevention is just dealing with the 
consequences of the probl^ and can be unrealistically e;q)ensive. An example of unrealistic expenditure 
dealing with consequences is to construct all our new houses built on flood plain$ such that they will float 
when rivers flood and connect them to services and moorings with umbilicals as they are now doing at 
one location in E olland. If one elimitutes the problem one does not have to deal with the consequences 
and it is dramatic illy less expensive.

1.8 One can not control the flow into die reservoirs, unless they are fed other reservoirs. The clever 
bit is to control the flow out of the reservoirs so that it generates power, keeps the rivers and fish healdiy, 
and at the same time eliminate flooding once and for all. As the world’s supply of economically 
extractable oil runs out we will increasingly have to develop hydroelectric schemes m the UK and we 
might as well do it at die same time as eliminate flooding. As will be demonstrated in Part 2, using 
reservoirs as the sole method of flood prevention, is elegandy simple, dramatically more cost effective, 
and dramatically safer than any other method. Consequently we are confident that the Scottish Ministers’ 
decision to approve the CEC Scheme, in this instance, will be proved to be incorrect, probably sooner 
radier than later. ,

1.9 It has been sikggested to us that BCC produces a paper for its website explaining in simple terms, 
which can readUyl be understood by a schoolchild or “toe man in toe street”, how to design an Effective 
Flood Prevention and Hydroelectric Scheme for their own area. The intention is that this paper, based on 
fundamental scientific principles qnd toe latest ideas on active flood preventidn, should enable those 
subject to flood fisk to discuss schemes for their area in meaningful terms with Government, Local 
Authority and Coi^tractor’s staff. Part 2 of this paper is intended to make this possible.

I
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Part 2. Reservoir Storage - A success story; A new, dramatically cost effective and Active 
Management Method of Flood Prevention; Do it yonrself Flood Prevention Design. April 2008.

Currently diere are 2,070 reservoirs in England and Wales subject to the Reservoirs Act 1975, which 
means they were designed tp hold or are capable of holding at least 25,000 cubic metres of water above 
natural ground level. Of these 1,473 are impounding reservoirs and 180 of these impounding resovoirs 
are flood storage reservoirs. DEFRA states these flood storage reservoirs are “specificalll^ intended to 
hold sudden high volumes of rainwater to prevent flooding of propoly” whereas the Environment 
Agency says flood storage reservoirs are specifically designed to store and attenuate flood fl^ws (i.e. diey 
are empty for most of the I year). The authors are attempting to determine the reservoir situation in 
Scotland. i !

According to the August 2007 Environment Agency Briefing, “all impounding reservoirs will reduce the 
impact of flood flows - by ^rage if they are partially full and - by attenuation and contro led overflow 
when tiiey are full. The extent to which a reservoir can attenuate flood flows when fuU, is dependent 
upon catchment characteristics, tiie spillway design and mode of operation of any control stn ictures.”

Obviousfy if you store gU\ the flood water iqistream it can not at the same time came floodir^ 
downstream

2.1 In the United States twoj thirds of all national disasters between 1965 and 1985 were due to river 
flooding. In the UK we do not call river flooding a national disaster - yet, although it c early is a 
disaster for a git»t many pejsple and organisations. In the United States in spite of repeatedly raising 
the 4,500 km Mississippi walls and embankments (levees) heights, reinforcing them and fitting ever 
larger pumps (to pump the ^ood water back into the Mississippi after the floods had overflowed tiie 
levees and passed by) these Rhemes still fail and so now they are trying a different metiiod. Upstream 
Storage.

Upstream storage is beginning to gain favour again in the UK, but unlike when upstream storage facilities 
were constructed by our predecessors, at present they only appear to be being adopted on a partial basis. 
For example upstream storage has been partially adopted for the White Cart Water scheme n tar Glasgow, 
the Water of Leith Scheme jin Edinburgh, and more generally for Sustairuble Urban Drair age Systems 
(SUDS). It should be apprejeiated tiiat partial adoption of upstream storage can not prever t flooding as 
when flooding is at its pe^ and at its greatest threat, partial storage schemes will inevitably be 
completely overwhelmed and become useless. The argument tiiat they will delay tiie leak flow is 
irrelevant as if the peak flow occurs at all, it will cause flooding in a flood risk area. I or Adoption 
sewerage systems should qot discharge in a 30-year event whereas flood protection now demands 
protection against a 200 year* event.

I

Good examples of complete! adoption of Upstream Storage are the Hoover Dam on the Cdlorado River 
and the Gariep and Vanderkloof dams on the Orange River, South Africa’s major river, b|t the classic 
example is the Aswan High Pam in Egypt All of these are hydroelectric dams. The Nile overflowed its 
banks every year before tiie Aswan High Dam was built in 1971 and has never once overfloi^ its banks 
since it was built. In fact Eglypt is now in dispute with Uganda because Egypt does not get ^nough water 
to fill the Aswan High Dam since Uganda built a hydroelectric dam upstream of it and ndw Uganda is 
planning to build two more hydroelectric dams Miich will make matters worse for Egypt and reduce their 
ivater flow and hydroelectric production, as they have no control over the management Operations of 
dams in Uganda. It has been suggested that Nations may soon go to war with one another ovjer water, but 
there can be no doubt that correctly designed dams ensure that tiiose Irving downstream are| no longer at 
the mercy of their unpredictable rivers, as complete adoption of Upstream Storage stabilise rfiver flow. If 
authorities in the UK opted for complete adoption of Upstream Storage and co-operate with each other 
where they share catchment areas, disputes should not arise. The Balemo Community Cduncil (BCC) 
area is located in the upper teaches of the Water of Leith, and although perhaps not seriously at risk of 
flooding itself, has been adv(Dcating upstream storage for a number of years and is now advo^rating Active
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Management of Reservoir Storage and Hydroelectric Power Generation, The snow and glaciers in for 
example the Alps ire a natural form of active reservoir storage and management

2J. In order to be able to undertake calculations for Upstream Storage some measurements are 
required. Aldioup most of these can be obtained from Ordinance Survey Maps etc., BCC was 
fortunate in that most of the measurements used in the following calculations were kindly provided by 
the City of Edinburgh Council (CEC) in the Babtie Group 2001 Report to the CEC; during the Public 
Local Inquiry (PLI) on die Water of Leith Flood Prevention Scheme; by ARUP in 2004; and very 
kindly in writing by CEC and Scottish Water. For other catchment areas in the UK, BCC is trying to 
obtain information fiom DEFRA and the EA, but similar information can probably be obtained under 
the “Freedom of Information Act 2000” from appropriate authorities or to a fir6t approximation be 
estimated by anyone who can read an Ordinance Survey Map and has school level maAematics.

It is churned that the method of Active Management of Reservoir Stonge, as illustrated in the 
following exanqtli, is excqttion^ cost effeOive, is both elegant and singtle, and is not prone to the 
miscalculations ndtich can occur in Computer ModeUing.

23 The Scottish Ministers laid down a challenge to Balemo Community Council (BCC) when they 
said in their decision dated IS March 2007, on the submission by the City of Edinburgh Council for 
confirmation of the water of Lehh Flood Prevention Scheme, Annex B20:-

“the Scottish Ministers consider that no evidence was presented to the Inquiry by the objectors to 
indicate that the alternative proposals would have a significant impact in nUgor flood events or 
that these would significantly reduce the need for walls/embankments within the city. They 
consider that additional storage sites had been investigated and modelled by the Council but the 
evidence presented to the Inquiry demonstrated that reductions in the defence heights would have 
been marginal and any savings in wall construction within the city would haVe been considerably 
outweighed by the additional costs of developing the reservoirs in the rural areas and were likely 
to provide a less cost effective scheme. ”

In their PLI closing submission to the Scottish Ministers of the I(ff Decanber 2004 ^, BCC 
disagreed with the Scottish Minister’s opinion and in the remainder of this part of this paper BCC 
endeavours to demonstrate why. In fact BCC mmntains not only that their abdmative proposal to 
raise the reservoir dam heights alotte, by a small arnount and at a marginal cost, would make the 
need for the CEC walls/embankments flood prevention scheme within the dty conqtletefy 
superfluous, and would have sign^icant other advantages. To some extent Ak BCC method was 
proposed by various other people includit^ the Babtie Group arul the Scottish Goverrunent’s own 
Inquiry Reporters Unit in their April 2005 Conclusions and Recortunendations 6.10 and 6.11 to Ae 
Scottish Ministers'^'. Why Ae Scottish Ministers chose to (gnore Ae advice of Aeir own Reporters 
is a rrrystery.

Group in 2001. It 
prevent flooding, 
altogedier (see 2.1

2.4 The initial idea of using reservoirs to mitigate flooding was brought to BCC’s attention in the 
Water of Leith Flbod Study Report submitted to the City of Edinburgh Council (CEC) by the Babtie 

occurred to BCC that a much better approadi might be to use reservoirs alone to 
After all where super dams have been u^ on rivers they have eliminated flooding 
above). However whereas super dams prevent downstream flooding due to their 

enormous capacity, for much smaller dams, such as BCC is advocating Active Reservoir Storage 
Management is recommended. This new, simple, safe, active, flexible, dramatically superior and cost- 
effective method of flood prevention has been made viable by the increasing accuracy and time scale 
of MET Office Forecasts in the UK. It is claimed that with their latest computers the MET Office can 
now predict rainfall for as small an area as 1 metre square and 5 days in advance, iln the past we have 
used historical records to estimate the flood risk over their next 60 year life and bUilt walls along our 
rivers to contain these floods and then passively hoped that they will. Invariably they don’t! With 
Active Reservoir Stort^e hdtmagement we create a holding area for the forecast seVere rainfall, so that 
it stays in the reservoilr and does not overflow into the river. After the severe rainfall event has passed
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surplus water in the reservoir is allowed to enter slowly into the river, in such a way as t^ eliminate 
flooding endrefy.

Following advice in tiie Babtie Group Report to CEC on the Water of Leidi Flood Prevention Scheme, 
and some persistent persuasion by the Edinburgh Flood Prevention Group (EFPG) and BCC, CEC 
now manage the Wato- of lleith reservoirs within their current limitations fairly responsibly and ‘draw 
down’ the level of water behind the diiee Water of Lehh reservoir dams by an average of about one 
metre below die Ham overflow level, and maintain it at this level irrespective of the catctmu nt rainfall. 
CEC was able to do this as they recently purchased these reservoirs from Scottish Water. This was 
probably done in the past (by the resident ‘Water Keepos’, although if they did their e: forts were 
probably only appreciated by the water mill owners who buih the reservoirs. When the water mills 
ceased operation, the services of these ‘Water Keepers’ were gradually dispensed with. Is this why we 
started to experience flooding?

I

To maintain the water level at or below the ‘draw down’ level involves adjusting the reservoir outflow 
valves as required. These can be remotely controlled. Level and flow readings are taken regularly by 
CEC and monitored by the' EFPG and BCC. To date, in spite of the rainfall in June and July 2007, 
these dams have not overflcjwed and there has been no recurrence of downstream flooding afad damage 
to property, as has occurred in the past. For computer modelling large numbers of accuraie readings 
are required over extended jieriods and widely varying and severe rainfall conditions. Normally these 
do not exist in this field. For the 24 - 26 April 2000 Water of Leith flooding event apparency the oi^ 
readings available were a ^ow at Murrayfield of 73 - 82 cumecs, for a rainfall at Blacnord Hill, 
which is not even in the Water of Leith Catchment Area, of 0.112 metres in 48 hours. The only otiier 
reading apparently availaljle was for the K"* August 1966 flooding event of 76.6 cumecs at 
Murrayfield for a rmnfrll of 0.060 metres at Blackford (till ref the Babtie Report. Compu^ models, 
based on mathematical fonpulae, are used extensively in engineering design but where diey are used 
successfully, the mathematical formulae are always based on a larger number of readings, in some 
cases hundreds of readings. i

IOf course Upstream Storage is not new in the UK. In a letter BCC received from the Department for 
Environment Food and Rural Affairs (DEFRA) dated 8* October 2007, Joss Wallace stated “The 
Environment Agency has 180 existing flood storage reservoirs around the country (presumably 
England and Wales) specifically intended to hold sudden higji volumes of rainwater to prevent 
flooding of property and th ;y will continue to consider this option where it might provide :a practical 
and cost-effective solution in other locations.” In an attempt to ascertain why these flobd storage 
reservoirs were apparently ‘Not Fit for Purpose” during the floods of 2007, BCC has written to the 
Environmental Agency requesting details of the flood storage capacity of these reservoirs under the 
Freedom of Information Apt BCC suspects that these reservoirs were mainly constructed by the 
Victorians and that they hdve not been maintained and modified “to hold sudden high volumes of 
rainwater to prevent flooding of property” in tiie more severe weatiier conditions we are now 
experiencing due to Global Warming.

I

2.5 Under the new BCC Active Reservoir Storage Management method, the appropriate authority 
notes tile forecast severity of the threat up to five days prior to its occurrence, as prc^cted by the MET 
Office, and actively makes]provision by responsible management to drawdown the reservoirs in the 
catchment area to contain tjie predicted floo^ so that the reservoirs do not overflow and so pose no 
threat to property downstre^. Although most of the more than 2,000 reservoir dams in the UK were 
built over a century ago, nope of them has friled for over eighty years. This is because tiiey were well 
built, and because reservoir^ of over 25,000 m* ctqiacity are covered by the Reservoirs Act 1975 which 
ensures they are designed,! to withstand a 10,000 year return peri^ flood, and they are robustly 
inspected and maintained to a very high standard. Ilie basic structures of these dams are still sound, 
often well over a century later, unlike walls and embankments, but the pipes and valves are corroding 
and will soon need to be rjeplaced. When they are replaced this shmdd be with pipes and valves 
capable of being controlled remotely and able to carry much larger flows so the reservop-s can be 
drawn down at Full River )pank Flow in a matter of hours. Compared with dams, flood walls and 
embankments which are not covered by any maintenance and safety legislation and currently, if buih
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within the last yeir or so, only have to meet a 200 year return period flood event, and have a life 
expectancy of just 60 years, and consequently are veiy much less safe, reliable and cost effective.

Water Balance th > concept underfying all the Hydrologic Sciences

2.6 If walls and embankments and upstream storage on land set aside for this purpose such as wet 
lands will not preyent flooding then what will? Of course the basic answer has been staring us in the 
face for centuries lin terraced fields on hillsides, and more recently in reservoirs and hydro schemes, 
but we at BCC arc taking diis to the next stage - Active Reservoir Management.
In this section, by way of illustration, we are going to concentrate on the existing Hillside, Rural, and 
Upper Urban catchment areas of the Water of Leith. The water of Leith Reservoirs are all fed by the 
Hillside Catchmei t Area. The capacity of these ‘In Line’ reservoirs to contain large volumes of water 
is relatively enonpous and we should use them to contain “Severe RahifaH”, rathCr than allowing this 
rain&U to flow, ccimpletely out of control, in a destructive torrent down stream damaging property and 
possibly killing people on the way. By comparison the volume of water which overflows our river 
banks due to Deluges, Cloudbursts, Torrential Rain, Flash Floods, and Unprecedented Weather (which 
we shall group together and call Severe Raittfall) is quite small and completely out of proportion to 
the havoc it causes. All we need to do is manage our On-Line and/or Off-Line Reservoirs, and enlarge 
them or construct more if necessary to contain this Severe Rainfall we are likely to experience, and 
which the Met Office forecasts up to S days in advance. We do Ais by drawing off some of the water 
in the resovoir, called drawdown, until Ae predicted Severe Rodnfall can be contained safely in the 
reservoir without overflowing. Off-Line reservoirs are as their name suggests not in line with the 
river. We can also have downstream on-line reservoirs. According to Defia, “the Leigh Barrier in 
Kent controls one of the largest on-line flood storage reservoirs in the country and can hold some 6 
million toimes of water (or 6 million cubic metres of water, since 1 cubic metre of water weighs I 
tonne). It was filled and emptied three times in a month in the Autumn 2000 floodls. If it had not been 
emptied promptly there would have been nowhere to store the later floods with consequent 
implications for flooded towns.” This is a simple example of Active Reservoir Management.

As is well known (e.g. from the Encyclopaedia Britannica), underlying all the hydrologic sciences is 
the concept of water balance. In a simple form this may be e;q>rBssed as:-

E-X-F-V-Z
Where E is the change in water storage in the storage area (reservoirs) over a given period,
Z is the precipitation input during that time period,
F is the stream discharge from the area,
V is the total evaporation and transpiration to the atmosphere from the area, and 
Z is die subsurface flow.
In the Water of Lehh catdiment area there is a substantial input of drinkmg water from the Tweed 
Catchment Area frbm reservoirs owned by Scottish Water but as most of this goes' into the sewers, for 
the purposes of thejse calculations it can be ignored.

I

To a first approximation and for a worst case scenario we can assume that for steady state conditions 
there will be no change in water storage i.e. E = 0; that diere is no ev^xiratidn and transpiration 
(evaporation of water e.g. from plants and leaves of trees) i.e. V = 0; and there is no subsurface flow 
into aquifers etc. i.e. Z = 0 and the ground in the catchment areas is fiilly saturated before the event. 
This leaves the equation:-
X the precipitation in the catchment area = F the stream flow from the catchment area, or

The ra^all X in metres per 24 hours times the catchment area A in square metres = the flow from the
catchment area in 24 hours in cubic metres per 24 hours.

Rain&ll is normally specified in inches or millimetres in 24 hours even though it may only be raining 
for part or parts of those 24 hours because the rain gauges are only read daily.

This leaves us with the basic fimdamental scientific hydrological equation which we shall use in the 
following illustrations:-
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(Rainfall X in millimetres per 24 hours / (1000 x 24 x 60 x 60)) x (Catchment Area A in square 
Kilometres times 10* )

= Flow fiom the Catchment Area F in cubic metres per second or cumecs or 

F = A X X X 10*/ 24 X 60 X 60 cumecs

2.7 To a first approjotifadon and to illustrate the simplicity of the Active Reservoir Management 
Method, which should bei able to be used by school children with a basic unders^ding of 
madiematics and science, we will use examples for the Water of Leith Catchment Area in Edinburgh 
which has now operated Reservoir Storage for about four years and last experienced significant 
flooding in the Edinburgh iJrban Area two years before that, in April and November 2000. I

I i
An overriding advantage ojf reservoir storage compared with traditional walls and embarikments for 
Flood Prevention is that it is not "time sensitive ”. This means it does not matter if the rain falls in 24 
hours or as a cloudburst in 24 minutes, or even 24 seconds for that matter, or the speed and direction 
the rainfall is carried acros$ the catchment area by the prevailing wind, the reservoir will still contain 
the rainfall if appropriate! capacity is available, without overflowing, and so prevent flooding 
downstream. Another oveijridiog advantage is the colossal amount of water which can be stored in 
reservoirs. There are actually three reservoirs feeding the Water of Leith - Harlaw, Threipmuir and 
Harperrig. It should be mentioned that care has to be taken as rapid changes in water level behind clay 
dams may cause problem^ but this is not a problem for modem dam designs. The following 
calculations are carried out! to more figures than the data accuracy warrants but this is useful in the 
illustration for indicating where the figures come fix)m. I

I

Annual RainfaU and Average Annual Flow for the Water of Leith - Illustration No 1

2.8 Referring to Illustratiop No 1 from the Water Flow Modeller, copy enclosed, the Met Office 
records indicate that the Avierage Annual Rainfall for Edinburgh is 676 mm per year, or 676/365 mm 
per 24 hours. The Chart s|hows that the total system average aimual flow is 2.51 cumeis. At the 
Murrayfield Flow Gauge, between the Upper and Lower Urban Areas the average aimual fjow is 2.51 
-0.219 = 2.291 cumecs.

Note:- It should be possible for individual members of the public to obtain the values for the 
Areas etc for their aWn locations, if necessary under the Freedom ofInformation Act, from the 
appropriate authority such as their local council, the MET Office or they can be estin^ed from 
Ordinance Survey Mcgts etc. i

I
This illustrates the first ludicrous aspect of the Traditional Walls and Embankment Scheme as 
proposed by the City of Edinburgh Council and approved by the Scottish Executive. It is designed to 
cope with a flow of 121 curtecs, or 95 cumecs wiA some drawdown at the reservoirs. This means that 
on average during the year Aere will appear to be only a trickle of water, 2.291 cumecs, flowing along 
Ae river bed between the ta|l walls able to contain 95 cumecs, 38 times as much.
Who would construtd a 95 \lane awtorway for an event which only occurs once in 200 years when 
for the other 199years 2.29^ lanes would sifffice?
The river walls running thremgh Vieima, illustrate Ae unfortunate consequences of this meAod. There 
must be a better way to prevjent flooding - and of course Aere is.

I

The Water of Leith Reservoir Catchment Area Peak Flow Calculations

2.9 When we are considering reservoir catchment, if Ae reservoirs do not overflow, which is Ae aim 
of drawdown, as almost all downstream flooding is preceded by reservoir or lake overfl|)w, in Ae 
Water Balance equation, see 2.6 above, F = 0. Also if we onfy consider the “Worst Case Scenario” 
which is Ae one Aat causes serious flooding, that is saturated ground, rainfall continuously |t Ae peak

Page 20



Ittustration No 2

of the skewed normal distribution curve, and no evaporation V or subsurface flow Z, for any particular 
catchment area we are left with the simple equation as shown above:-

F = A X X X 10*/ 24 X 60 X 60 cumecs

Referring to Ulus ration No 2 from the Water Flow Modeller, copy enclosed, the flow at the 
Murrayfield Gauge specified for a 1 in 200 year return period fIo(^ event is 121 cumecs. Feeding this 
value into the eqi ation gives an average rainfall over the catchment area of 0.09761 metres in 24 
hours. To preveift flooding the reservoirs levels are periodically drawn down by CEC to the values 
given in the Chart This results in a Draw Down Cavity (DDC) as shown in the Chart for each of 
the 3 reservoirs, which has a Rainfall Equivalent again as shown in the Chart, and a time to fill this 
DDC for each reservoir of 11.99,6.S3, and 19.S3 hours. This appears to be illogical and caUs into 
question how the specified Draw Down levels were determined.

Surety it is onty logical that the part of the total Water of Leith catchment area which contributes 
most to the flood risk, the Hillside Catchment Area, should be the part which.gets most attention, 
rather than as in the CEC Scheme - the part that gets least attention.

The question then is how much would the dam heights have to be raised to prevent the dams 
overflowing for ai I in 200 year return period flood event?

Note:- It is appreciated that reservoirs do not have v^cal sides. However because they have such a 
large surface area, assuming that they do have vertical sides is reasonable to a first approximation and 
gives remarkably .accurate results. However on relatively level ground if the dam heights are raised, 
this often dramatically increases the potential sur&ce area and could then be taken into account

The Chart shovt^s the dam heights would only have to increased by 0.902, 1.607, and 0,206 metres 
respectively and that as a consequence the flow at Murrayfield would be reduced to 82.47 metres. 
According to the information given at the PLI Mr. W. McBain of ARUP, there would be no problem 
from an engineering point of view in raising the dam heights by this amount and CEC estimated it 
would only cost on average £3m per dam.

However these calculations were based on the assumption that rainfall over the total catchment area is 
uniform at 0.0976{Lm for 24 hours whereas the CEC stated that laittfall in the hillside catchment areas 
was twice drat at the coast and Scottish Water stated that 75% of the rainfall in the Urban areas would 
be carried away iti the sewers. Taking these factors into account, obvious the rain&ll changes and 
from the Chart we see that for a 1 in 200 year flood event the flow rates from the reservoirs increase 
and the flow rates from the Rural and UiW Areas decrease, but if the reservoir dam heights were 
raised to contain tins greater rainfall, by 2.22,3.22 and 1.01 meters above their present levels, the flow 
at the Murrayfield'Gauge is reduced to 5434 cumecs. As the Full Bank Flow for the Water of Leith at 
the Murrayfield C auge is 59 cumecs this means that by raising the dam heights alone at a cost of £9m 
the CEC Walls and Embankment Scheme at a cost of £52m would be completely superfluous.

This calls into que^on die statement given in section 23 above:-
“the Scottish Roisters consider that no evidence was presented to the Inquiry by the objectors to 
indicate that the alternative proposals would have a significant impcu:t in major flood events or 
that these would siffuficantly reduce the need for walls/embanlanents within the city. They 
consider that ^fulditional storage sites had been investigated and modelled by\the Council but the 
evidence presented to the Inquiry demonstrated that reductions in the defence heights would have 
been margined and any savings in wall construction within the city would havl? been considerably 
outweighed by the additional costs of developing the reservoirs in the rural areas and were likely 
to provide a less cost effective scheme. ’’
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It also calls into question a statement made at the PLI by a senior hydrologist who said ac|:K>rding to 
the design model building dams to retain all the rainfall above the City Bypass (effectiv dy all the 
rainfall in the Hillside and Rural Areas) would only reduce the flow from 95 cumecs to 91 cumecs. 
Either the design model is fruidamentally wrong, the senior hydrologist misunderstood the duestion or 
we misunderstood his answ^ but neither CEC nor the Reporters nor the Scottish Executive Ipicked up 
on this dramatic and critical difference. This calls into question frie whole concept of Walls and 
Embankments as a sensible; mefriod of flood prevention. Of course so far we have only dealt with 
calculations to a first approximation and more accurate calculations may result in marginal 
adjustment^ but these wouljl be no where near enough to invalidate the thesis, that Reservoir Storage 
is a dramatically superior and cheaper method of flood prevention than Walls and Embankihents. In 
fact according to the Chart ^e flow at the Murrayfield Gau^ under these conditions wou d only be 
that from the Upper Urban Area S.67 cumecs, or just over 6% of the senior hydrologists fi^tire of 91
cumecs.

I
Increasing the Water of LeHh Reservoas Flood Prevention Potential

As we saw above, 3,84 inches of rainfall in 24 hours is equivalent to a 200 year retiun period 
: event for the Water of Leith and is the basis on which the City of Edinburgh Counci designed

2.10
flood event for the Water of Leith and is the basis on which the City of Edinburgh Counci designed 
their Water of Leith Flood Prevention Scheme. In view of the fIo<^ events in England in June and 
July 2007, BCC consider this to be an inadequate level of |HX)tection and suggest a 50% jmargin of 
safety should be added, equivalent to a 300 year return period flood event as was experienced in parts 
of England in Jun/July 2007, with the facility to increase this still further quickly, within ^ days, by 
Active Reservoir Mcmageme'ttt if the MET Office predict it should be required.

I
However to achieve this leVel of safety for the whole length of the river as far as the ^ urrayfield 
Gauge, additional reservoirs might be required in the rural and urban areas below the rese voirs, but 
these would be required in gny case to optimise the production of electricity - see 2.12 arid there is 
adequate space to store this water along the Water of Leith and its tributaries.

I

Active Reservoir Management
I
I
I

2.11 So far we have only considered adjusting the outlet valves on the reservoirs periddically to 
maintain specified draw dov^s. Active Reservoir Management is much more proactive tiliah this as it 
involves obtaining notification when a severe rainfall is likely to occur in the catchment iarea from 
DEFRA, EA, SEPA and/of the MET Office and when it will occur, for how long and frie total 
predicted rainfall; and drawing down the levels in the reservoirs so they will contain this severe 
rainfall event For this onp needs to know how quickly one can reduce the level of water in tiie 
reservoirs to the appropriate depth. A useful indication is how long it would take to drain the 
reservoirs at full bank flow,^at is the flow rate at which the river will not overflow its banks. 
According to CEC the safe Full Bank Flow rate for the Water of Leith is 59 cumecs.

Dlnstration No 3

Referring to Illustration No 3 from the Water Flow Modeller, copy enclosed, although the flow from 
each reservoir should he ablp to be controlled, in friis illustration it has been assumed it is proportional 
to rainfall in its catchment area, but the maximum flow to empty the reservoirs must not exceed the 
full bank flow of 59 cumecs at Murrityfield. As shown in the Illustration this is from 0.83 to 2.33 
days, well inside the 5 day forecast period.

Aldiough it is not envisaged that tiiese reservoirs would ever need to be emptied, except for 
inaintenance, it is interesting to note that they have the potential to contain 6.65 to 19.97 inches of 
rainfall with Active Reservoir Management. This should be compared with the CEC Design Rainfall 
for a 1 in 200 year return pdriod flood event of 3.84 inches of rainfiall. Obviously this woufd only be
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considered in extr sme conditions, much greater than currently envisaged by government, and would 
only last for the p( riod of extreme rainfall, probably just once for a few hours in 200 years.

By Active Reservdir Management the reservoirs we can contain on average ahout three times the 
rainfall the City of EiEnburgh Council’s Water of Lath Flood Preventioni Scheme has been 
des^nedfor, or b Mer than a 600year return period flood. Those at risk offloo^g do rtoi ward to 
be warned when their property is at risk of flootEng, or to be toidfree sandbt^ will be made 
available, they want to be able to sleqi soundty in their beds confident in the knowledge that their 
property is tM at mk of floodb^. Active Reservoir Marutgement could achieve this.

The skill in optimum reservoir level management is drawing down the level sufficiently to contain the 
forecast severe rainfall event such that die level is back up to the “optimum” level, whatever that may 
be, after the severe event has passed, without ever overflowing. This becomes complicated where the 
reservoir is used for a fresh water supply, for hydro generation and where it is Just one of a number of 
“In-Line” and “Off-Line” reservoirs. The days whoi we could allow any reservoir to overflow are 
over.

The Wata of Leith Rural Catchment Area Calculations

2.12 So far our calculations have only involved ftie reservoirs in the Hillside Area (29% of the total 
Water of Leith Catchment Area or 54% of its effective area) where, as we have seen for a cost of just 
£9m, rainfall on average over 12 inches can be retained in the existing reservoirs with slight 
modifications. This is normally the most important area as it is the area ^ere die average rainfall is 
highest, normally about twice t^t in the Lower Urban Area.
However the Rural Area (42% of the total Water of Leith Catchment Area or 39% of its effective area) 
is a significant area and consequaidy rainfall in this area could cause flooding on its own, even if the 
Reservoirs do not overflow. From the attached Table and PiCharts for the "Water of Ldth Sub- 
Catchment Areas” the Rural Area is 49.8 sq km. For the CEC des^ rainfall of 3.84 inches in 24 
hours, reservoirs in this area denned to contain this raittfall would be required to contain 49.8 x 
l(f X 3.84 X 2.54/100 = 4.86 xla n^ of water in 24 hours or 56.2 cumecs, which is less than the 
full bank flow of 59 cumecs so there would be tto need for any wtUls and embankments as the Water 
of Leith would not overflow its battks. It should be remembered that all the above calculations are 
based on a “Worst Case Scenario”

THIS IS QUITE EXTRAORDINARY AS IT PROVES THAT THERE IS NO NEED FOR ANY 
WALLS AND EMBANKMENTS OR ADDITIONAL RESERVOIRS IF THE EXISTING 
RESERVOIRS ARE MODIFIED AND USED PROPERLY FOR FLOOD PREVENTION.

The Reporters at the PLI may have had this in mind when they said in their Report “The CEC Flood 
Prevention Scheme is unlikely to optimise the flood storage capacity of the reservoirs. There may be 
the potential to increase the compensation flow and the amount of dedicated storage in the reservoirs. 
The option of raising the reservoir dams to increase the volume of storage does not appear to have 
been examined in detail.”

The Need for New Reservoirs

2.13 In 2.10, 2.11 and 2.12 we saw that there was no need for flood walls and embankments or new 
reservoirs to prevent flooding for a 200 year return period flood event if certain low cost modifications 
were made to the existing reservoirs. However BCC does not think this is an adequate level of 
protection for those at risk of flooding. The Water of Leith used to be a working river and should be 
again.
Before the introduction of steam and electric power, the power produced by the Water of Leitii at its 
Water Mills had a major influence on the growth and prosperity of Edinburgh. In the Statistical 
Account of Scotland of 1791 there were said to be 76 nulls along the 23 miles of the Water of Leith. 
The Water of Leith was a very valuable source of energy. However in the past under flooding
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conditions most of the potraitial energy which could have been generated by these mills overflowed 
the weirs and was lost Designing a Mini Hydroelectric Generating Scheme for the Wahr of Leith 
should maximise use of all the available energy and ensure that as much water as possible flows 
through each Water Turbin^ in succession on its way downstream, and is not lost over we^. It has 
been estimated that at present day prices, and energy prices are set to rise for the foreseeable future, 
the Water of Leith could generate renewable hydroelectric power to the value of £2 millioh per year, 
md the Water of Lath is just one of the rivers in the area.

I

The aim of this part of the {iaper was to show, based on the fundamental principles of hydr >logy, that 
BCC’s objections to the Scottish Ministers decision dated IS*** March 2007, see para 2.3, were fully 
justified. We believe we have demonstrated that they were, and that-

1. Our alternative proposals would have a significant impact in major flood events;
2. That tiiey would nqt only significantly reduce the need for walls/embankments wid in die city 

but would make them completely uimecessary, at a saving to the taxpayer of £46m;
3. That additional storage sites had not been investigated and modelled properly by th$ Council;
4. That reduction in defence heights would have been 100%;
5. That our objections, if accepted, would have resulted in a 100% saving in wall construction 

within the chy, and would have provided a dramatically more cost effective flood irevention 
scheme.

Answers to Some Objections
(1) If the East Midland Becks 40 not have dams - build them, leave them oonnally empty and incoipoiate flow restr ction weirs so 
flie flow downstream can never exceed the full bank flow.
(2) Reservoirs are buUt for a dumber of difierent reasons e.g. By the Water Authorities to supply safe drinking wi ter, by Hydro 
Power Authorities to supply electricity, by Local Authorities and Agoicies to prevent flooding, to protect certain habitats I y maintaining 
water levels at a particular level (e.g. RSPB, Historic Scotland, and Scottish Natural Heritage if the area is a designated ! ite of Special 
Scientific Interest) and by private landowners in regulation of water levels. It may be unreasonable to expect small reservoirs 1 ot covered by 
the 1975 Reservoirs Act, that is less than 25,000 cubic metres capacity, or built below ground leveL to be used fiir flood (levention and 
power generation, but flooding and prWer gemation are, or will become so serious issues that it may be necessary to crmsi der them on a 
case by case basis. However if those responsi'ble for reservoirs covered by the Act object h> tmmneing their reservoirs ri sportsibly and 
lowering reservoir levels to prevent downsbeam flooding, we should investigate if they ate open to prosecution for malpractia: and dmn«gp» 
for causing flooding downstream, or diat^ the taw so that in the event such a thing hitppais again they can be held liable;
(3) If the “Severe Rainfoll Containment C^taiaty” in a given catchment area is not suCBcient, based on 5 day Met jfflee rainfall 
forecasts, initiate accelerated draw doWn procedures 5 dt^s in advance to inoease the “Severe Rain&ll Containment Capac ty” in time to 
meet the predicted severe rainfiill - the “full bank flow” for the Water of Leith is 59 cubic metres of water per second (c miecs) so the 
reservoirs could be drained from foil it) just over a day.
(4) If draw down pipe work is (00 small to draw down the water level quickly enough, increase it;
(5) If there is still not enough Hsevere Rainfall rnntiiiiimeiit Capacity” lower the Severe Ralnfan rnntainment l.evel still finther nr
empty the reservoirs. For environmental reasons Edinburgh has not been permitted so for, by SEPA, Environmentalists arid Anglers, to

amenity and
habitaL Those subject to flood risk ttujy have something to say about this.
(6) If there is still not ermughi “Severe Rainfoll Containmad Capacity” build more reservoirs both above and belo r the existing 
reservoirs. Where this is difficult, efaar^ging agricultural and forming practice may go some way to ease any problems.
(7) If anyone still thinks Walfo and Embankments ate the answer tiiey should look at the video of the Ulley reset roir dam near
Rotherham on the Jime 2007 Iwhete the spillway becane a ragiitg torrent and broke through the spillway wall and v away a
section of the dam itself tboety making it unsafe, necessitating the evacuation of occupants of hmises downstream am closure of a 
motorway. These dams ate built to |nthstand a 1 in 10,000 year flood without aigtaining ifamay and ate requited to co iform to very 
stringem safety conditions in compliance with the Reservoir Act Cutientiy the latest traditional Walls and Embankments scl anes ate only 
required to withstand a I in 200 year flood and ate not required to meet any legal safety conditions. It was foilute of the wall which caused 
the erosion damage. Turbulent flowing water is very difficuh to contiol.

I

I

I

I

I
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Parts. Hydro Energy-Do H yourself Hydro Electric Des^-March 2008|

Her Mqfesty Queen Elizabeth H has set us all a good example. In 2006 a hydroelectric plant 
on the rher Thames started siqtpfyu^ power to Windsor Castle. The £lm scheme which 
supplies up to 200kw of dectricity, about one third of the castle’s needs was developed by 
Npower Eenewables. The generators are driven by four turbines built into Romn^ weir 
about 800 metres from the castle. The generators will suppfy about a third of the castle’s 
needs, mmntenance is minimal and l^e expectancy is 100years. (This compares with 25 years 
for a wind turbine.)

Invemew Council is considering reopening a small hydroelectric plant to power some of its 
deOridty neecb.

3.1 It would appear that the world’s extractable supplies of oil and gas are coming to an end, so ending 
our supply of ch^ energy ***. According to James Howard Kunstler’s book “The Long Emergency - 
surviving the converging catastrophes of the twenty-first century”’’, oil discovery peaked forty years 
ago and has been declining steadily ever since. Also according to Hubbert’s model, and assuming 
current levels of world oil consumption at 27 billion barrels a year, the world has only about 37 years 
of oil left and because much of that oil will be too expensive to pump out of the ground, requiring the 
energy of more than a barrel of oil to pump a barrel of oil out of the ground, and oil consumption in 
China and India is still increasing, we will not be able to use oil as a source of oiergy long before 37 
years are up. Probably a more realistic time scale will be 25 years. We have tried to find someone at a 
senior level in government and academia who could direct us to any professionally respected 
authoritative sources which refute the facts and/or basic thesis of this book, so % without success. If 
anyone can direct us to such a source we would be grateful, otherwise we have to assume Kunstler is 
ri^t. Against this background and similar situations with other fossil fuels, and the industries and 
chemicals which depend on them, as Kunstler says in the title of the first ch^ter of his book we are 
“Sleepwalking into the Future”, and very soon we will recognise that we have to exploit other, and 
preferably renewable sources of energy and hydro electricity has many advantages over the 
alternatives.

3 J Our main concerns at this stage are with Micro and Small Hydro Power Schemes, associated with 
existing reservoirs and rivers. Four of die advantages of river based hydro power are that, unlike wind 
form power i) they provide power when its needed and not just when the wind blows at the right 
speed; ii) they have a much longer life, 100 years rather tiian just 25 years; iii) they provide power 
close to the demand and so do not require long overhead lines; iv) they enhance the environment; and 
v) maintenance costs are negligible ” .

3 J The Implementation Plan of World Summit on Sustainable Development in Johannesburg in 2002 
states that hydro power of ail scales should be included in die drive to increase the contribution of 
renewable energy throughout the world. Hydro can be the a ccnnerstone of sustainable energy systems 
as it: allows greater utilisation of other renewable energy options; is reliable, flexible and efficient; 
does not consume finite resources; has a high energy payback ratio; has long-lasting infiastructure; 
and often provides multiple use benefits such as reservoirs particularly through increased availability, 
reliability and quality of fiesh water supplies and reduced flood risk. There is a need to recognise 
entidements and share benefits with directly affected people

3.4 Water stored behind the reservoirs upstream can of course and should be used to generate carbon 
free renewable energy and help reduce the UK’s dependency on energy from other countries, our 
Carbon Footprint and Global Warming. Micro and Small Hydro Power Schemes have very high Load 
Factors and are ideal for helping to meet Peak Load demand as they can supply energy when it is 
needed and not just when the wind blows at the right speed or the tide changes. To put quantities in 
perspective the DTl’s Enviros Report 2005 indicates the exploitable hydro ciqiacity for Micro Hydro 
Power (up to 1.25 MW) in England, Scotland, Wales and Northern Ireland is 750 MW; for Small 
Hydro Power (1.25 - 20 MW) is 900MW; and for Large Hydro (more than 20 MW) excluding 
Pumped Storage is 350MW providing a Potential Generation of 3,500 GWh, 4,400 GWh and 3,400
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GWh respectively, a total nf 11300 GWh or £1.139iii/vr @ 10 n/miit nearly twice the 6^440 GWh 
of energy generated at all the Locks along the Danube. According to the DTI’s Sul? National 
Electricity Figures this represents 3% of the Total UK Generation by fuel, or 63% of Scotland’s 
Nuclear Power generation, or nearly 6 times the UK’s total generation from wind, wave and solar 
power in 2004. i
However these figures may Ibe unduly pessimistic as Hungary ^ which is about a third the ^uea of the 
UK, and has significantly less atmual rain&ll, has a theoretical hydropower potential of 1,400MW or 
7,480 GWh/a, and this excludes the main river the Dannbe because of its topography.
We in the UK have been blessed with large quantities of cheap oil and gas from the North sjea but diis 
source of cheap energy is coming to an end. Meanwhile in Germany for example, becauselthey were 
not so blessed, they have been progressing much more rapidly than we have in making use of energy 
sources we have, up to now, ignored. The Ritz-Atro a company in Nuremberg sells devices capable of 
generating anything from 1 KW upwards from flows of just 70 litres per second (0.07 cumtes) which 
can be used where flows are too low for other micro generators, such as waste outflows ^m small 
industrial plants. Because iwe had chetq) energy, we in the UK have so far failed to eraloit this 
valuable source of carbon free renewable energy. We need to start exploiting this Hydro Energy 
source of renewable energy.

Unfortunately at present thej construction of hydro-electric schemes is not within the powers available 
to local authorities in Scotland under the Flood Prevention (Scotland) Act 1961 so it is up to our civil 
servants and politicians to change this if they really are serious about reducing our cartwi i footprint 
and global warming.

An informative Small Hydro Power Guide can be found on the Leonardo Energy web site **

To be continued.
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Part 4. Environlmental Issues. March 2008

A series of environmental jewels in the necklace of the Water of Leith, safe recreational areas, safe 
environmental hapitats;

Fish Ladders - SEPA specify that the Compensation Flow to keep the Water of Leith clean and fresh 
must not be less |than 34.4 million litres per day. As there are 1000 litres in a cubic metre this is 
34,400 cubic metfes per day or 0.4 cumecs. It is envisaged that the fish ladders will carry this flow.

Environmental habitats are regularly washed away during periods of severe rainfrll with conventional 
flood prevention pleasures;

Unlike Wind Power Schemes which normally require unsi^tly overhead lines to take the energy to 
urban areas, it vrill normally be economically viable to run Micro and Small Hydro Power Lines 
underground, as rivers are normally reasonably close to urban load areas.

Canoe races can be held when the reservoirs are being drawn down rapidly to contain a predicted 
severe rainfall event.

In salmon rivers the salmon deposit their eggs in gravel beds, where die eggs are fertilised in 
depressions in the gravel cut out by the females tail. The eggs hatch releasing young known as 
alevins, still nourished by the remains of the yolk sac. They remain in the safety of stones on the river 
bed until they emeige to feed on insect larvae and other small animals until they grow to become parr. 
Unfortunately a great many of them die when the gravel in the river dries out as die rainfall declines 
and the weather warms up. Renewing the weirs which used to operate on our rivers and making more 
of them should reduce the number of deaths and increase the number of pools for fishing.

Most people in the UK now accept that we have a Global Warming problem and that diere is a need to 
recycle. So far few people have even heard of die Global Water Crisis or what it will mean to us all. 
A number of key research and environmental organizations such as Worldwatch Institute, World 

Resources Institute and the United Nations Environment Program have been sounding the alarm for 
well over a decade.” “If water usage continues to increase at current rates, the result will be 
devastating for the earth and its inhabitants.” “Local communities must be the watchdogs of our 
waterways and must establish principles diat oversee the use of this precious resource.” “Already, 
corporations have started to sue governments in order to gain access to domestic water sources.” “By 
the year 2025, as much as two-thirds of the world’s population - predicted to have expanded by an 
additional 2.6 billion people - will be living in conditions of serious water shortage and one-third will 
be living in conditions of absolute water scarcity.” “In 1972 the yellow river failed to reach the sea for 
the first time in history.” “In the malquiladora zones of Mexico clean water is so scarce that babies 
and children drink Coca-Cola and Pepsi instead.” “”The Nile, the Ganges the Yellow River and the 
Colorado river in America are among the major rivers that are so dammed, diverted, or overlapped that 
little or no freshwater reaches its final destination for significant stretches of time.” “The nec^ to stop 
wasting water is urgent.” “

To be continued
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SCHEMATIC REPRESENTATION of the WATER of LEITH CATCHMENT AREA

AREA
34.1 sq km

%
29Iftrttt# hillside AREA (H)

I RURAL AREA (R) 49.8 sq km 42

Upper URBAN AREA (U) 23.2 sq km 20

I Lower URBAN AREA 10.2 sq km 9

TOTAL CATCHMENT AREA 117.3 sq km 100

I RESERVOIRS AREA (A) 1.75 sq km 

I FIRTH of FORTH

X MURRAYFIELD FLOW GAUGE

Max Distance from Reservoirs to the Sea 1

EFFECTIVE 
% AREA 
54

39

5

__ 2

100

0 m

ALTITUDE above SEA level 
244 to 560 m

76 to 244 m

30 to 76 m

0 to 30 m

N.B. Effective Percentage Areas allow for 
rainfall in the Hillside Area due to altitude el 
and drainage to sewers in Urban Areas

f

I'p

h:[
1'I \

I

IT
'■iT■ili Sill

Actual Percentage Areas

e%

42%

Effective Percentage Area

5% 2%

39% 54%



What will the City of Edinburgh Council’s proposed flood defences do?
The City of Edinburgh Council’s (CEC’s) Flood Prevention Scheme is designed to cope with 3.84 inches of rain in a 24 hour period. Left 
unchecked, this would result in a flow of 121 cumecs past the Murrayfield flow gauge. Today, the maximum safe flow at this point is only 59 
cumecs. CEC’s proposal is to use the reservoirs to absorb some of the excess rainfall, and build barriers to enable the Water of Leith to 
take 95 cumecs without overffowing.

Harperrig
Reservoir
16.8 knf

0.9 m drawdown fills in 12 
hours and then releases 
18.97 cumecs of flood 
water

Threipmuir
Reservoir
15.6 km^

0.6 m drawdown fills in 3 
hours and then releases 
17.61 cumecs of flood 
water

!

0,8 m

18.97 I
Cumulative flow (cumecs): 18.97

Rurai
Area

49.8 knf

from the hills 56.22

n 0.9 m

17.61

Hariaw
Reservoir

1.7 km^

0.9 m drawdown fills in 1 
hour and then releases 
1.92 cumecs of Hood 
water

1.92

36.58 38.50

Upper
Urban

23.2 km^

Lower
Urban

10.2 km^
Murrayfield

26.30 I 11.51

First hour: 82.52 
next 2 hours: 84.44 

next 9 hours: 102.05 
thereafter: 121.02

to the city

First hour: 0.00 
next 2 hours: 1.92 

next 9 hours: 19.53 
thereafter: 38.50

to the sea



|IIW.6?tlpJLNp-l

WATER FLOW MQDFl I PB

Average Annual Precipitation Based on Readings for 30 years at 55° 55' N 3° 11' W Attitude 134m EDINBURGH

Average Annual Precipitation = 676 mm
Jan
Feb
Mar
Apr
May
June

mm
57
30
30
30
54
47

July
Aug
Sept
Oct
Nov
Dec

mm
83
77
57
65
62
57

Totals 275 401
Annual

676

Fiverage Annual Rainfall
I

A = 0.876 m 26.61 Inches I
Total

Catchment Area
Surface Area

Fonnula
A Given

Harperrlg Threlpmuir Hartaw Hillside Rural Urban Urban
Total

Draw Down
B Given

16.8

Full Capacity
C Given

0.01
15.6

0.0
0.60

1.7

0.8
0.15

34.1

0.0
1.75

40.8 23.2 10.2
System

117.3
Units

Mkm
so km

Draw Down Capacity
D Given
E BxC

4.047

For Uniform Rainfell Across all Catchment Areas
0.810

2.350
0.414

0.727
0.135

7.133
m
10®m"

1.368 10® m,3

Average Annual Flow | F |AxXx10 /365x24x60x60 0.360 0.334 0.036 0.731 1.088 0.407 0.210 2.51 cumecs

This Average Annual Flow of 2.206 cumecs at Murrayfield (between the Upper and Lower Urban Catchment Areas le 2.51 - 0.210) 
compares with a Peak Flow of 121 cumecs for a 200 year return period flood event
and the minimum 'compensation' flow of 0.308 cumecs (34.4 x 10® litres /day) specified by the Regulating Authority SEPA
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Illustration No 2 WATER OF LEITH-WATER FLOW MODELLER

Peak flows from all catchmsnt areas for a 11n 200 year return period flood event 
and 121 cumecs at the Murrayfleld Gauge except when the darn heights are raised and the dam weirs do not overflow

If the dam heights are raised to contain a 11n 200 year return period flood event the flow at the Murrayfield Gauge Is reduced from 121 to 82.47 cumecs.

If allowance le made for Increased reinfdll with altitude and reintall taken away In the sewers In the Urban Areas and the dam heights are raised to contain 
a 11n 200 year return period flood event at a cost of £9 the flow at the Murrayfleld Gauge would be reduced from 121 to 54.34 cumecs well below the 
Full Bank Flow of 69 cumecs at which downstream flooding occurs making the CEC Flood (Walls and Embankments Scheme at a cost of £52m unnecessary. 
The addition of one new reservoir In the Rural Area would dramatically reduce the need to raise the heights of the reservoir dams.

Item
Formula

Rainfall see note 1 below X
Rainfrill in inches X

For 121 cumecs
Harperrig

Total

0.09761
Threlpmuir Harlaw Hillside Rural Urban Murrayfleld Urban System Units

Upper Flow At Lower Total

Catchment Area
Surfrice Area

A Given
3.84

0.09761 0.09761 0.09761 0.09761 0.09761

16.8
3.84
15.6

3.84
1.7

3.84

B Given 0.91 0.69
Draw Down C Given 0.9
Full Capadtv
Draw Down Capacity (DDC)

D Given 4.047
0.6

0.15
34.1

3.84

DDC Rainfall Equivalent
E BxC

DDC Rainfall Equivalent
Er E/A

0.819
2.359

0.9
1.75

49.8
3.84

0.09761 0.09761

23.2
3.64

m

10.2
3.84 inches
117.3 Mkm

sq km

0.049
0.414

0.727 7.133
m

0.027
0.135 1.368

lO^m'

0.079
10® m"

Flow for Each Catchment
Er ErX 100/2.54 1.92 1.04 3.13

m

F AxXx 10^/24x60x60 18.98 17.62
Time for Reservoirs to reach overflow from Draw Down level

1.92 38.52 56.26 26.21 121.00 11.52 132.52 cumecs
inches

Time to Fill Resen/oirs G Ex24/AxX 11.69
Increase in Dam Height to Contain Flood Event without overflowing

6.53 19.53 hours

Increase in Dam Height I H|((AxX)/B)-C
As F but with Flood Event Contained In Reservoirs
Rainfall see note 2 below J 1

0.902 1.607 0.206

0.16886
0.00

Rainfall Factor to maintain Total Flow At Murrayfield at 121 cumecs Is
0.16889 0.16889 0.16889 0.08445 0.08445

56.26 26.21 82.47 11.52

As F but allowing, for Altitude and Sewers see Note 2 Below
0.87

0.08445
93.99 cumecs

Flow see note 2 below JK I
As J but with Flood Event Contained In Reservoirs

32.84 30.49 3.32 66.66 48.67 5.67 121.00

m

2.49

Flow see note 2 below
Increase In Dam Height for K

K
((AxJ)/B)-C 2.22 3.22 1.01

0.00 48.67 5.67 54.34 2.49 56.84 cumecs

NOTE1

NOTE 2

Maximum flow at the Murrayfield Gauge is 121 cumecs = Catchment Area above Murrayfield x Rainfall x 10®/24 x 60 x 60
or Rainfall for 121 cumecs at the Murrayfield Gauge = 121 x 24 x 60 x 60 / Catchment Area above Murrayfield 10®= 0.09761
Rainfall in hillside is twice that at sea level and 75% of rainfall in urban areas is taken by sewers but total flow at Murrayfield is still 121 cumecs
Therefore 121 = 200% X at sea level x hillside area + say 150% X x rural area 25% upper urban area
or 121 = 2 X X hillside area 1.5X x rural area ■r-1/4 X x Upper urban area; therefore X = 121 / (2 x 34.1 1.5 x 46.8 + .25 x 23.2) 10 ®
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IlluatraMon No 3 WATER OF LHTH. WATER FLOW MQPgLLgR

Full Potential of Active Reservoir Management with Raised Dam Heights to contain a 11n 200 year return period flood event

Item Upper Flow At Lower Total
Description Formula Harperrig Threlpmuir Harlaw Hillside Rural Uitan Murrayfleld UrtMin System Units

Rainfall see note 1 below X For 59 cumecs 0.1495 0.1495 0.1495 0.1495 0.1495 0.1495 0.1495 0.1495 m
Rainfall in inches X 5.87 5.89 5.89 5.89 5.89 5.89 5.89 5.89 inches
Catchment Area A Given 16.8 15.6 1.7 34.1 49.8 23.2 10.2 117.3 sqkm
Surface Area B Given 0.91 0.69 0.15 1.75 sq km
Drawdown C Given 0.9 0.6 0.6 m
Full Capacity D Given 4.047 2.356 0.727 7.133 10® m®
Draw Down Capacity (DDC) E BxC 0.819 0.414 0.135 1.368 Wm'
DDC Rainfall Equivalent ErE/A 0.046 0.027 0.079 m
DDC Rainfell Equivalent Er ErX 100/2.54 1.62 1.04 3.13 inches
Flow for Each Reservoir F AxXx10®/24x60x60 29.07 26.66 2.64 59.00 59.00 cumecs
Time to empty reservoirs from draw down level
Time to Empty Resenroirs T l|(D-E)x10®/Fx24x60x60 1.26 0.83 2.33 days
Rainfall to fill reservoirs from empty widt raised dams 0.260 0.186 0.507 m
Raintall to fill reservoirs from empty with raised dams 11.408 6.652 19.670 ins
Times CEC Design Rainfall for 11n 200 yr return period 3.0 1.7 5.2

NOTE We do not know how quickly the resenroirs can be drained but assuming they can be drained as quickly as they can be filled and this is equivalent to
the full bank flow of 59 cumecs, as shown they can be drained In less than the 5 days weather fdrecast. As shown they could then contain between 
1.7 and 5.2 times the CEC Design Rainfall for a 1 in 200 year return period event.

We expect the drains will have to be replaced soon due to rust damage. When this Is planned the drains should be designed to drain the reservoirs 
as effectively as possible, within the full bank flow limits.
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Balerno Community Council (BCC)
Dr. K. D. Stephen BSc, PhD, (rtd Euro Ing, F|EE, FISMM, CEng)

Nofthfield,
Community Council Web Site:- 550 Lanark Road West,
www.balemo-communitycouncil.org.uk Baterao. EH14 7BW

Telephone:- 0131 449 7011 Ex Dir 
e mail:- kds!^balern<il5.freeser\'e.co.uk

Mr. R. Black, Auditor General for Scotland, 
Audit Scotland,
110 Geoi^e Street,
Edinburgh.
EH2 4LH

Dear Mr. Black,

Your Ref: 04-g-41
Our Ref: R Black, Auditor Geueral 
Copies: KS
Date: 26"' Febraary 2008

IMPROPER and IRRESPONSIBLE EXPENDITURE of PUBUC FUNDS
On Flood Prevention Schemes

I wrote to you on this subject on the 29* July 2003. In his reply Jim Martin said “The Auditor General 
has powers under Section 23 of the Public Finance and Accoimtability Act 2O0O to cany out audits of 
die economy, efficiency and effectiveness with which certain public Ixxlies use their resources.” and “I 
will write to you again shortly when I have gathered this ftirdier information.” To date I have not 
received a reply to my letter.

Since my lettw in July 2003, on one such scheme alone, die City of Edinburgh Council (CEC) Water 
of Leith Flood Prevention Scheme, according to Bob McCafferty’s letter of the 23 October 2007, copy 
No I enclosed, against an original budget of £31.7m, £S.8m of taxpftyer’s money has already been 
spent and a further £4Sm will be spent to completion, a total of £S0.8m, mainly paid by the Scottish 
Government. We note from the media that another scheme, the £21 m Rothes in Moray scheme has 
just been given the green light

In the UK we spend hundreds of millions of pounds on flood prevention schemes every year. At 
present almost all of these schemes in the UK exacerbate world problems, whereas there are 
alternative schemes ^ich are more cost effective, provide renewable energy, increase food production 
and reduce Global Warming.

THE CEC SCHEME IS NOT FIT FOR PURPOSE
In their closing submissions to the Public Local Inquiiy(PLI), para 5.3, CEC fieely admit their Scheme 
will not prevent flooding.
As stated in the Balemo and Currie Community Council’s letter of the 10* December 2004 to the 
Scottish Ministers, copy No 2 enclosed, and demonstrated in Version 6 of our Draft Web Page, copy 
No 3 enclosed, the CEC Scheme is Fundamentally Flawed.
In Chapter 6 - Conclusions and Recommendations, of their Report on the PLI to the Scottish Ministers 
ref WYF 3E/S^/1 dated April 2005, copy No 6 enclosed, Timothy Brian, l^ncipal Reporter, and 
Edward McKenna Reporter give examples of technical |Hoblems with the CEC Scheme, 6.7; 6.8; 6.9 
and in 6.10 and 6.11 they state “There has been no detailed investigation of any potential alternative 
flood protection scheme, and undue reliance has been placed on a 1980s study when considering tiie 
potential for alternative flood storage locations” and “The Flood Prevention Scheme is unlikely to 
optimise the flood storage capacity of the reservoirs. There may be potential to increase the 
co^ensation flow and the amount of dedicated storage in the reservoirs.
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