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Elan Valley Estate
Dark Sky Park

Application to the International Dark Sky Association

Protecting and Promoting the Beauty of our Dark Skies.

And senseless were my heart, could I look back
Upon the varied way my feet have trod,
Without a silent prayer that health and joy,
And love and happiness, may long abide
In the romantic vale where Ellen winds.

Coombe Ellen — William Lisle Bowles
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This document was initiated by Sorcha Lewis BSc Hons, on behalf of
Dwr Cymru Welsh Water and The Elan Valley Trust, living on the Estate
as a Farmers wife and working as the Head Countryside Ranger. In
January 2014 Alan Samuel took over as Head Ranger for the Elan
Valley, and with the assistance of local amateur astronomers Les &
Kris Fry, and Ed Parsons (Area Lands Manager) of Dwr Cymru Welsh
Water, carried this to completion.
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Elan Valley International Dark Skies Park Summary

This application is submitted to the International Dark Skies Association’s Dark sky places
programme with our aim to be recognised as an “International Dark Sky Park”

The Elan Valley Estate promotes the recognition of our night skies importance for
protecting the night time environment and heritage of our Dark skies. We hope to
encourage our Visitors to see first hand how amazing and beautiful our night skies
are and with further education, enable them to protect their environment from light
pollution by taking action in their own communities. Many of our visitors come to
mid-Wales from cities around the UK and many are awed by the sky above.
We promote the enjoyment, conservation, enhancement and access to our dark
skies and this runs in hand with the other special qualities the Elan Valley has
(biodiversity/water quality/history/recreation). We believe having a dark sky
designation will help with the promotion and conservation of our dark skies. We
have on site an Education Ranger who will be able to promote Dark skies to the
Visitors and public who arrive on site.
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Executive Summary

The Elan Valley is a unique area of 180 sq km in the heart of Wales
which was compulsory purchased by the Birmingham Corporation in
1892 by an Act of Parliament to provide a water source to the city
of Birmingham 72 miles away, where the people were dying due to
poor water and sanitation. It was an amazing feat of Victorian Dam
Construction and is now a very popular tourist destination. The Elan
Valley is located within the Cambrian Mountains which is the
“mountainous spine” of Wales which connects the two national
parks of Snowdonia to the North and the Brecon Beacons to the
South.

Since its compulsory purchase, the Elan Estate has been managed
to protect the quality and quantity of the water supplies and partly
as a consequence its moorlands, bogs, woodlands, rivers and
reservoirs are of national importance for plants and wildlife.
Birmingham Corporation Water Department existed until 1974
when, under the Water Act 1973, its responsibilities were
transferred to to Dwr Cymru Welsh Water; a not for profit
Water Company to manage.

Then in 1989, the Elan Valley Trust was established by Dwr Cymru
Welsh Water to protect the flora and fauna of the Elan Estate and to
encourage public access and environmental education, and to
safeguard against inappropriate developments which may affect the
Estate.


http://en.wikipedia.org/wiki/Water_Act_1973%20%5C%5C%20Water%20Act%201973
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Ownership.

YMDDIRIEDOLAETH CWM ELAN

Elan Valley Trust ELAN VALLEY TALST

The Elan Valley Trust was established by Dwr Cymru Welsh Water in
1989 to protect the flora and fauna of the Elan Estate and to
encourage public access and environmental education, and to

safeguard against inappropriate developments affecting the Estate.
The Elan Valley Trust is responsible for the open hill land, Elan

Village and the self-catering properties and farms. The trust has a
lease of 999 years of the 180sqg.km.estate from Welsh Water and
an area of adjoining common has been acquired. Most of the estate
is scheduled for conservation by national and international
designation. Additional conservation measures are carried out in
partnership with Natural Resources Wales, Wildlife Trust and Royal
Society for the Protection of Birds.

Charitable objects.
1.

THE PRESERVATION MAINTENANCE AND ENHANCEMENT FOR THE BENEFIT OF
THE PUBLIC OF THE AREA OF GREAT NATURAL BEAUTY COMPRISING THE ELAN
VALLEY AND ITS NATURAL ASPECT AND FEATURES (AND ITS ANIMAL AND PLANT
LIFE).

2.

THE FACILITATION AND ENCOURAGEMENT OF ACCESS TO AND THE STUDY OF
THE ELAN VALLEY (AND ITS ANIMAL AND PLANT LIFE) BY THE GENERAL PUBLIC.

3.

THE PROVISION AT THE ELAN VALLEY OR SUCH PART OF IT AS SHALL BE
APPROPRIATE IN THE INTERESTS OF SOCIAL WELFARE AND FOR THE PURPOSE
OF IMPROVING THE CONDITIONS OF LIFE FOR THE PERSONS FOR WHOM THE
SAME ARE INTENDED OF FACILITIES FOR PHYSICAL RECREATION WHICH SHALL
BE AVAILABLE TO MEMBERS OF THE PUBLIC AT LARGE.

4.

THE FACILITATION AND ENCOURAGEMENT OF THE USE OF THE WHOLE OR PART
OF THE ELAN VALLEY FOR CHARITABLE PURPOSES.
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Dwr Cymru
Welsh Water

DWR CYMRU WELSH WATER IS THE SIXTH LARGEST OF THE TEN
REGULATED WATER AND SEWERAGE COMPANIES IN ENGLAND AND
WALES. RESPONSIBLE FOR PROVIDING OVER THREE MILLION
PEOPLE WITH A CONTINUOUS, HIGH QUALITY SUPPLY OF DRINKING
WATER AND FOR TAKING AWAY, TREATING AND PROPERLY
DISPOSING OF THE WASTEWATER THAT IS PRODUCED. SINCE 2001,
WE HAVE BEEN OWNED, FINANCED AND MANAGED BY GLAS CYMRU.
UNIQUE IN THE WATER AND SEWERAGE SECTOR, GLAS CYMRU IS A
COMPANY LIMITED BY GUARANTEE AND AS SUCH HAS NO
SHAREHOLDERS.

As a large landowner and a water company with processes and
activities that can have a direct influence on the environment,
Welsh Water is committed to enhancing biodiversity within its

landholdings and also to ensuring that operations do not adversely
affect biodiversity value in our rivers and seas.

DCWW has developed a clear policy that describes our
commitments and approach to biodiversity and produced a
Biodiversity Overview Document which describes our work and
approach in much more detail. Welsh Water has directly contributed
to biodiversity through the improved quality of its discharges to the
marine and freshwater environments.
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As a member of the DDA, it gives me great personal pleasuve to nominate,

“Che Elan Valley,
for considevation as an Ontevnational Davk Shky Pavk.

Abter deciding to move to Wales some 4 0dd years ago in our “escape from the vat vace”, my Wife
and O sctteled some 7 miles inland from Aberystwyth in Mid Wales. One of ounr prime new home
vequisites was fov davk skies to continue and grow ouy love of astronomy, and our growing family of
telescopes can testify to fulfilling that vequivement! A year or so after the move, we made contact
with the then +lead Ranger of the Elan Valley, Sovcha Lewis, on a totally non aséronomical velated
topic. Duving the convse of ouy discussion, she mentioned her desive to get the Elan vecognised as a dark
sky site, but that she had little idea as to how to proceed fuvther. Prior to our move, D had been the
Secvetary fov the Wessex Astronomical Society fov some 14 years, based in WQimborne, Dovset, and
one of our members — Bob Mizon - had become the BAA Co ordinator for the Campaign fov Dark
Skies. Bob's details and fuvther infovmation was soon in Sovcha's hands and so she started the
application process going. By a fuvther twist of fate some 18 months later, D took over the task of
completing this Application on behalh of the Elan Valley “Lrust and Dwr Cymyn, Welsh Water.

Being only some 30 minutes dvive from our new home, “[he Elan Valley is veally my “backyard”.
DE's natural, unspoilt wildevness is alveady protected by the dedicated Ranger teams at ground level,
and now, as a Oolunteer Ranger, D take pride in vepresenting the Elan on the astronomical stage, to
do all that D can to help protect the othey, sometimes forvgotten beauty, that lies in the skies above.
“Lheve clearly exists an intevest in astronomy heve in Mid Wales, and the protection of the Elan's
skies for humans and wildlife to benefit from is a logical and wovthy goal. DDA status would
demonstrate to all, our commitment to preserve all aspects of the Elan's landscape and conld lead to
greater things.

Che Brecon Beacons to the South of us alveady has protected DA status, and D am awave that
other bodies ave following our progress with intevest. Should the Elan DValley be sucesshul in this
application fov Dark Sky Park status, it is eminently possible that we would act as a spvingboard
for buvther aveas of Wales to follow suit. Neve the Alyn Peninsula, Snowdonia National Park,
Shropshive Hills ANOB, and the Cambrian Mountains to follow our lead, theve conld soon become
a great “Avc of Dark” acvoss a major swathe of the Welsh Countryside...... Now that's a GOAL!!!

D hambly submit my nomination and this application for your considevation.

Keslie Fry
Volunteer Ranger — Elan Valley.
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2™ January 2015

Re: International Dark Sky Park status

Drwr Cymru Welsh Water own the spectacular 72 square mile Elan Valley Estate, and manage Access,
Conservation, Recreation and Education in partnership with Elan Valley Trust.

We fully support the application for International Dark Sky Park status as we recognise the importance of
conserving and preserving the unigue quality of the estate and the dark sky we benefit from. Our team
of Rangers deliver a wide range of events from owr Visitor Centre which currently attracts c. 200,000
visitors, with .. 400,000 visiting the estate each year.

With support from our dedicated and enthusiastic volunteer ‘Astro Rangers' we have induded specific
dark sky events for the last two years. These have proven very popular and we will continue to develop
this progremme of activity, engaging with both the local community and visitors, which also benefits
local businesses such as accommaodation providers. Tourism is a key component of the local economy
and we recognise that preserving the dark skies is fundamental to attracting new visitors and increasing
their length of stay in the area.

The lighting audit which has recently been completed has highlighted some areas where we need to
reduce light pollution, we are committed to completing these actions promptly and we are also
developing plans for dark sky viewing areas and potentially a bespoke obsenvatory on site.

Ed Parsons

Area Lands Manager
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LOCATION MAP
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Boundary outline of proposed
Elan Valley Dark Sky Park.
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BIODIVERSITY

The Estate falls within the Cambrian Mountains Environmentally
Sensitive Area. Nearly all of the farms on the Estate have signed up
to the scheme which aims to conserve the natural beauty of the
area and its flora and fauna.

The Estate also forms the major part of the 30,000 hectare
Elenydd-Mallaen Special Protection Area under the European Wild
Birds Directive. It also has three Special Areas of Conservation
under the European Habitats and Species Directive. One is for the
woodlands and two are for the upland bogs, which together total
over 6,000 hectares.

Most of the Estate is vested in the Elan Valley Trust whose
charitable objectives include the preservation, maintenance and
enhancement of the Elan Valley including its animal and plant life as
well as encouraging access to, and study of it, by the general
public.

On the Elan Estate there are 350 hectares of coniferous woodland
and 100 hectares of broadleaved woodland. The coniferous woods
have been planted over the past 200 years whilst the broadleaved
woods, mostly sessile oak, are known as "semi-natural ancient
woodlands" and have been present for about 8,000 years. The
broadleaved woods have a much greater variety of wildlife
associated with them but the conifers are also essential for some
species of bird. All the Estate's broadleaved woods are Sites of
Special Scientific Interest and even one coniferous wood is
included. Some of both types are also included in a Special
Protection Area under the European Wild Birds Directive.
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The Elan Estate Woodland Biodiversity Project is being undertaken
to enhance the biodiversity of our deciduous woodlands. The aim of
the Project is to improve the biodiversity of our woodlands, to
increase the variety and numbers of all groups of animals and
plants wherever possible in line with the UK Biodiversity Action
Plan. Also to improve facilities for access and education as well as
enjoyment of the woodland environment.

The main task ahead over the next twenty years is to replace at
least 70 hectares of what is now coniferous woods with broadleaved
species. Large areas of conifers will need to be clear-felled and then
replanted with thousands of small oak, birch, rowan, hazel and ash
which are being grown for us from seed gathered on the Estate.
Some areas will be replanted with mostly conifers so as to create a
much wider age range of trees in the permanently coniferous areas.
This will greatly increase the populations of a number of bird, insect
and wild flower species.

Throughout the Project the changes in the wildlife of all the wooded
areas will be closely monitored by the Elan Estate's Countryside
Ranger Service both by a detailed photographic record and by
scientific wildlife surveying. An important part of the work has been
to improve access to the woodlands partly via two new car-parks
and 40 kilometres of woodland walks.

Dwr Cymru Welsh Water are committed to improving nature
conservation, access and recreation on their lands whenever
possible. They have been financially helped in this Project by the
Forestry Commission via its Woodland Grant Scheme.
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ELAN VALLEY RANGERS

The team of Countryside Rangers carries out practical nature
conservation work and wildlife surveying as well as writing
management plans, leaflets and other wildlife information and also
helping the many visitors to the Elan Estate to enjoy and appreciate
the countryside and its wildlife. The Environmental Education
Ranger guides schools in their field studies. There are more than
twenty wildlife information panels around the Estate. All of the
different habitats are covered through 180 km of leafleted and way-
marked walks as well as the Chwch Wood Nature Trail and the Elan
Valley Trail. Rangers have put up more than 300 nest-boxes for Pied
Flycatchers, Redstarts, Tits and Tawny Owls as well as 50 bat-
boxes.

The area of the Elan Estate is 180 square kilometres; it has 12
Sites of Special Scientific Interest, a National Nature Reserve and
many rare species of animal and plant. It attracts more than
400,000 visitors per year.

The work of an Elan Valley Countryside Ranger is therefore very
varied and generally comes under four headings:

Practical Estate Management

Looking after and repairing existing footpaths and recreation areas.
Opening up and creating new paths and trails.

Practical wildlife conservation management.

Keeping picnic areas, rivers, reservoir shores and roadsides free
from litter.

Survey And Monitoring Work

Carrying out a programme of ecological surveys of individual
species and complete habitats. Information gathered through this
work is used not only by us but by a number of other organisations
including the Countryside Council for Wales, the British Trust for
Ornithology and the Mammal Society.
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Interpretation

Leading and assisting schools and colleges with their environmental
work and visits to the Estate.

Leading guided walks, wildlife and family events, giving talks and
lectures.

Research and production of interpretive materials such as leaflets,
displays and interpretative panels.

Looking after the Visitor Centre exhibition and audio visual
programmes.

Replying to enquiries about the Elan Valley. Providing advice,
suggestions and information to the public and institutions.

Policing

Looking after all of the wildlife, the 12 SSSIs and the 800 hectare
Claerwen National Nature Reserve.

Patrolling of the Estate so as to protect the water supply and
prevent illegal and damaging activities.
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ELAN VALLEY ESTATE, MID-WALES - A BACKGROUND.

THE ELAN VALLEY ESTATE IS THE LARGEST SINGLE AREA OF LAND
OWNED BY ANY OF THE NATIONAL WATER COMPANIES WITHIN
THE UK. THERE ARE 70 SQUARE MILES OF WOODLAND,
MOORLAND, BOG, MEADOW, RIVER AND RESERVOIR AND THE
ESTATE LIES TO THE WEST OF RHAYADER IN MID-POWYS. IT IS AN
AREA OF SPECTACULAR BEAUTY AND ABUNDANT WILDLIFE RIGHT
IN THE HEART OF MID WALES AND IS OF NATIONAL IMPORTANCE
FOR ITS BIODIVERSITY.
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HISTORY:

Glaciation has played an important role in shaping the landscape
and there are several important exposures and distinctive
landforms on the Estate resulting from glacial and periglacial
conditions. The typical peat and brown earth soils have developed
since the last ice age. Thick birch and pine forests clothed the areas
summits until some 6,000 years ago, as can be seen from the well
preserved plant material in a few high peat exposures.

The remote upland areas which surround the reservoirs are liberally
scattered with spectacular Bronze Age burial cairns and standing
stones, while there is a Roman marching camp at Esgair Perfedd. In
the medieval period, the area was part of the extensive
Cwmteuddwr grange of common pasture and isolated holdings
belonging to the Cistercian Abbey at Strata Florida, Ceredigion. By
the late 12th century practically the entire area formed part of the
lands granted to the Cistercian abbey of Strata Florida by The Lord
Rhys. So Rhys ap Gruffedd can probably be considered the first
owner of the Estate.

Most of the historic landscape area falls within the Cwmteuddwr
grange, the western part of the area falling within the Cwmystwyth
grange to the north-west and the Pennardd grange to the south-
east. Although few contemporary records survive there is some
evidence which suggests how these monastic granges were
managed in the middle Ages. The grange remained in the hands of
Strata Florida abbey until its dissolution in 1539 in the reign of
Henry VIII, when the crown took possession of all the estates
belonging to it. The lands remained in the possession of the crown
for a number of years, being leased by various parties until the
manor was acquired by Sir James Croft of Croft Castle and Thomas
Wigmore of Shobdon, who then proceeded to resell it in lots.
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There are also post-medieval farmsteads, and a considerable
number of late 18th and early 19th century mining sites and
industrial monuments. Although physically dwarfed by, and
secondary to, the theme of this landscape, many of these sites
have been so well-preserved by the estate that they form a
valuable historic adjunct to an otherwise modern landscape.

The series of reservoirs, known collectively as the Elan Valley, was
started by the Birmingham Corporation in 1893. Work to build the
Elan Valley reservoirs was undertaken because the rapid growth of
the industrial city of Birmingham in the late 19th century had led to
a lack of available clean water. Numerous outbreaks of disease
prompted Birmingham City Council to petition the British
Government which passed the Birmingham Corporation Water Act
in 1892. It allowed the Corporation to compulsory purchase all the
land within the water catchment area of the Elan Valleys. By the
time they were completed in 1904, the Corporation had not only
built the expected range of straining and valve towers, settling
tanks, filter beds and other machine and generator houses
necessary to control the water level and maintain its steady flow,
but also enclosed most the land immediately surrounding the
reservoirs with a succession of massive stone walls and elaborate
boundaries to protect the water from contamination. The height
difference at which the reservoirs were built enabled water to reach
the outskirts of Birmingham to Frankley Resservoir by gravity alone
along a remarkable system of buried aqueducts, 126km long. A
gradient of 1:2300 maintains a flow of less than 2 miles per hour
(3.2km/h); water takes one-and-a-half days to reach Birmingham.

The five lakes are known as the Claerwen, Craig Goch, Pen-y-
Garreg, Garreg Ddu, and Caban Coch.
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SPECIAL FEATURES OF THE ESTATE

DAMS & RESERVOIRS
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CRAIG GOCH

Craig Goch, the highest upstream of the series of dams in the Elan
Valley, is often referred to as the 'top dam'. It is located at a height
of 1040 feet (317m) above sea level. As with all the dams, work
started with the arrival of the railway line at the site. In the case of
the top dam the line had farthest to go and a rocky outcrop had to
be blasted and dug through on the route to the site. Work on
excavating the foundations for a secure base for the structure
started in July 1897, some three years after the start of work on
the lowest dam at Caban Coch.

Craig Goch is seen by many as the most attractive of the dams,
with an elegantly curved retaining wall and a series of arches
carrying a narrow roadway across the top of the dam. It has a
domed valve tower and the structure is typical of the 'Birmingham
Baroque' style of much of the waterworks scheme.
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GARREG DDU

The Gareg Ddu dam in the lower Elan Valley serves a dual role. It is
a low, completely submerged dam which plays a vitial role in
maintaining a constant supply of water to Birmingham. It also
supports masonry pillars carrying the access roadway to the
neighbouring valley of the River Claerwen. Garreg Ddu holds water
back on the upstream side so that water can always be extracted at
the Foel Tower. The bottom of Caban Coch Reservoir is too low to
allow water to be gravity fed to Birmingham. Extraction from here
would require pumps.

The submerged dam played its intended role of maintaining the
flow to Birmingham in September 1937, when after a period of
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exceptional drought, the water levels in the Elan Valley dropped
alarmingly.

The original road leading to this valley was to be lost, along with
many original buildings, with the completion of the Caban Coch

dam and the subsequent flooding of the two valleys.

CABAN COCH

The lowest of the dams in the sequence of four built in the valley of
the River Elan is Caban Coch dam. It is the simplest and most
functional in appearance of all the dams, resembling a natural
waterfall when the reservoir is full and the dam is in full spate with
water pouring over the dam wall.
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Eustace Tickell, one of the senior engineers on the waterworks
scheme, wrote of this dam before it was completed "... in time of
flood, when the storm water rushes over the crest and falls to a
depth of over 120 feet, the dam at Caban Coch will present the
appearance of a magnificent waterfall".

The Caban Coch dam contributes to the supply of water to
Birmingham when water levels are normal, but it also provides
compensation water to ensure that adequate flow is maintained in
the Elan and the Wye downstream from the dams.

There are identical stone buildings on either side of the river just
below the dam wall which house electricity generating turbines and
valves and sluices to adjust the amount of compensation water
released downstream.
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PEN-Y-GARREG

Pen-y-garreg is often regarded as the 'middle dam'. The viaduct at
Careg-Ddu lies further downstream, but it does not resemble the
other dams since the dam part of the structure is not visible above
the surface in normal conditions. This dam is unusual in that it
houses an access tunnel to the central tower which is lit by
apertures in the downstream side of the dam.
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DOL-Y-MYNACH

Dol-y-Mynach is the unfinished dam! The original 1890's scheme for
the sequence of dams and reservoirs in the Elan and Claerwen
valleys included provision for three dams on the River Claerwen,
which were intended to be constructed later when additional water
supplies were needed for Birmingham.The Caban Coch dam was to
create a reservoir with a top water level which would be above the
level of the foundations of the dam at Dol-y-Mynach, the lowest of
the planned three on the River Claerwen. It was therefore
necessary to build the base of the Dol-y-Mynach dam at the same
time as the other dams in the adjacent valley the River Elan. When
exposed above the waters of Caban Coch reservoir, it reveals huge
blocks of stone weighing anything up to ten tons, set in concrete
which form the solid core of the huge structure, between the outer
faces of dressed masonry. The “unfinished dam” is submerged
when the reservoir is full.



Elan Valley International Dark Sky Park Application 28

CLAERWEN

The severe drought of 1937 served to give warning of the
increasing need for much greater water storage capacity. The three
dams proposed for the Claerwen valley as part of the original Elan
Valley Waterworks scheme of 1892 had not been built, apart from
the base of the dam at Dol-y-Mynach which had to be constructed
early because of its location below the top water level of the Craig
Goch reservoir. Proposals for a large new dam in the Upper
Claerwen valley were at an advanced stage by early 1939, but the
second world war meant that the demands of wartime production
itself put even greater strains on the existing water supplies. The
increasingly urgent calls for a new dam and reservoir on the
Claerwen were to be reactivated soon after the end of the war.
Progress in civil engineering techniques and in mechanisation
however, meant that much larger dams could be built by this date.
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It is @ measure of its size that the Claerwen dam was to create a
reservoir which holds almost as much water as the combined total
of the three earlier dams built in the neighbouring Elan Valley. The
new dam is 184 ft (56 m) high and 1167 ft (355 m) long. The
Claerwen dam was designed to be in keeping with the appearance
of the much older structures nearby. Although built in concrete, the
huge dam was faced with dressed stone at considerable extra cost
in materials and labour.

The construction of the Claerwen dam, the last of the dams in the
district, took six years, using a workforce of 470. The improved
techniques and mechanisation of large-scale civil engineering
projects meant that large numbers of manual workers were no
longer needed.

The Claerwen dam was ceremonially declared open by the newly
crowned Queen Elizabeth in October 1952, in one of the first official
engagements of her reign.
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Geology

Most of the rock of the Elan Valley was formed 745 - 450 million
years ago (the Ordovician and Silurian periods). This took place
under the Atlantic Ocean.

Throughout this time-period fine-grained silts and muds settled on
the ocean floor in layers. Marine organisms (Trilobites, Brachiopods
and Graptolites) became entrapped in the layers of mud.

The layers of mud and silt became compacted together under the
weight of the sea to make the sedimentary rocks, mudstones and
siltstones and the commonest rocks in the Elan Valley, slates and
shales.

Another type of rock found in the Elan Valley is conglomerate.
This was formed by pebbles and fragments of rock which were
deposited on the sea bed during submarine avalanches and became
fused together under the pressure of the sea.

All of these rock types can be seen clearly in Caban Coch Quarry
(Grid ref. SN 924646)
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Around 400 million years ago the land masses of N.America and
Europe moved towards each other squashing the bed of the Atlantic
Ocean, this is called Continental Drift.

The movement of the continents slowly buckle the rock layers
under the sea into huge fold mountains. As this occurs faulting
takes place (the rocks crack and slide against each other) resulting
in @ range of jagged mountains like the Alps and the Himalayas.

The jagged new mountains became exposed to weathering by rain
and ice-ages. This has occurred over the last 400 million years and
is still taking place today.

The last ice-age (70,000 to 12,000 years ago) engulfed the Elan
and surrounding area with a glacial ice-sheet. The movement of ice
smoothed the mountains to give a plateau (an upland with a near
level summit).
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One major effect of the ice-age was the glacial drainage diversion
of the River Ystwyth (Grid ref. SN 854759).

The River Ystwyth once flowed into a pre-glacial lake which had its
outflow into the River Elan.

During the ice-age the lake froze. As snow filled the valley it
compressed and turned into ice, forming a glacier. This ice cut a
channel to the west which the Ystwyth took as it's new route to the
Sea through Cwm Ystwyth.
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METAL MINES OF THE ELAN ESTATE

Lead has been mined in Wales since around 1,000BC. During the
Roman occupation of AD43 - 407 lead was used in large quantities
for water pipes, ornaments and coffins. Demand was high again in
the eleventh and twelfth centuries to cover roofs of castles,
churches and other great buildings. The scale of workings remained
small until the sixteenth century when the industry saw steady
growth promoted by Queen Elizabeth 1st. Technical advances from
Germany greatly improved methods of production and by the
eighteenth century Britain was the most important producer of lead
in Europe. Lead mining continued into the nineteenth century and
most of the mines found on the Elan Estate date from this period.
During the eighteenth century however, there was a massive
increase in foreign produce and the industry declined, no longer
able to compete.

NANT Y CAR North. Grid ref: SN891618.
Dates worked: 18th century. - 1854

NANT Y CAR South. Grid ref: SN886609.
Dates worked: 18th century. - 1883

Produced copper/lead/zinc.
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At Nant y Car south the main shaft, now flooded, was lined with
masonry resting on timber lintels. There are also the foundations of
a stonework winding arrangement on the western side of the shaft
and 'bob-pit'. The shaft was pumped by a flat-rod system powered
by the main wheelpit, the narrow stone-lined culvert to the east of
the wheelpit housed these rods.

A tramway connects the shaft structures with the two or three
stone built ore bins with picking floors in front. Considerable
amounts of 'jigtailings' by the bins indicate that there were jiggers
in use at the site, probably located on the platform remains on the
north-east of the crusher house, which still contains the remains of
four beam ends, indicating that there were two crusher rolls in
operation. A ramp connects the ore bins to the crusher house. To
the east lie two circular 'buddles' with stone revetment walls
surrounding them. Water would flow from the crusher house via a
culvert to the buddle area.

The main leat is largely stone lined and is fed from the Rhiwnant

stream. The site has remains of three drainage 'adits'. A series of
three-sided shelters, located amongst some natural stone fall, is

presumed to have been used for some form of shelter for people

employed to dress the stone for building use.

DALRHIW. Grid ref: SN885607.
Dates worked: 1850 - 1867

Produced copper/lead.

The mine was originally accessed by a footbridge from Nant y Car
south mine. The main shaft is located on the southern hill slopes at
the top of the site, with a drainage adit on the south bank of the
stream. A horse whim would have raised the ore from the shaft. A
bob-pit and a wheel pit are associated with the shaft, and the track
beds from this system can still be traced. The water channel from
the wheel pit runs into Rhiwnant stream.
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There are the remains of three ore bins and a small building beside
them, probably where the ore was hand sorted before going to the
crusher house. The remains of the crusher house and its wheelpit
are located down slope from the ore bins. There is a slab floor
beside the building which is possibly the washing area. Jigs were
powered by another small wheelpit and the stone-slabbed floor on
which they stood remains along with jig-waste by the wheelpit wall.
No evidence remains of buddles. The mine office/mine managers
house has collapsed, attached to it was probably the smithy.
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NANTYGARW. Grid ref: SN874606.
Dates worked:1877 - 1899

Produced lead.

Although there a few signs of the earliest workings, most of the
remains visible today date from1886 onwards. The main shaft is
stone lined with a timber frame surrounding the top, some timber
pump-rods remain in place. Along the south side is the bob-pit and
to the east side is a single roomed building of unknown usage. A
roughly circular area in the vicinity is probably all that remains of a
whim circle. There is a substantial wheelpit to the east with water
probably being drawn directly from the stream.

A track leads up to the remains of a processing mill. No wheelpit
remains, however, power was presumably provided by water. Three
adjoining buildings would once have provided processing
machinery. There are also piles of jig waste and the remains of a
buddle near to the mill site. Two buildings to the east of the mill
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consist of stone walls with a concrete cap, which would suggest a
timber structure above this point. One of the buildings is divided up
internally and may have been a barracks, the other building only
contains a single room partition and the presence of a slot in one of
the walls suggests the housing of some form of machinery. Jig
platforms remain to the east of the shaft.

The remains of a leat exist which probably took 'slimes' from the
mill to a settling pit. The remains of the mine office are of stone
base with a concrete cap, which is divided into two rooms
internally. There is also some evidence of a possible garden which
appears as a grassy area now. The mine magazine is located at
some distance to the east.

CWM ELAN MINE. Grid ref:SN901651.
Dates worked: 1796 - 1877

Produced Lead/zinc.

The early workings remain a series of open-cuts, some small tips
and the earthwork remains of a few buildings. Other workings from
the 18th century are now lost beneath the spoil tips of the larger
19th century operations. The majority of the structural remains at
Cwm Elan date from the 1870's.

The pumping wheelpit for the main shaft would have housed a
36x4ft wheel, water from this wheel would then pass through the
archway to be re-used at the crusher wheelpit. Some of the
pumping rods and other supporting iron work can still be found
around the site.

Ore from the main shaft would be stored in three ore bins, of which
only one remains fairly intact. From here the ore would be taken to
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the crusher house by tramways. The walls of the crusher house still
stand almost at full height, and the crushing rolls supporting beams
lie close to the building. The associated wheelpit is of similar size to
that of the pumping pit, powering a crusher, jiggers and a circular
buddle.

Water from the crusher house wheelpit again flowed out of an arch
to feed a third smaller wheelpit which powered a buddle below.
Water passed along wooden 'launders' and the supports remain in
situ.

The site shows evidence of three parallel rows of ten settling pits to
launder the lead waste, and these all had interconnecting leats.
Situated away from the main areas of activity is the magazine, a
small roomed stone building used to store explosives.
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Farming.

It was not until 800 years ago that the Cistercian monks began
sheep farming in the Elan Valley. The shepherds and sheep moved
with the seasons. During the winter they would graze the sheep in
the mild lowlands (referred to as hendre). During the summer
months the shepherd would move up to a temporary dwelling in the
mountains (the hafod).

About 250 years ago land became divided up and privately owned
although there were no fences erected to divide the upland. This
saw the start of the settled flock system of hill farming that still
takes place today. The Elan Estate is divided into 43 holdings
covering some 17,402 hectares. Five of these are in-hand farms
while the others are all tenants of the Elan Valley Trust.
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Sheep rarely wander far from their place of birth but to enable the
farmers to identify their sheep they mark the ears. Different tags
may be used for different years. The gathering of sheep still takes
place largely on horseback with the help of several Collie dogs and,
in recent years, quad-bikes.

There are approximately 40,000 sheep in the Elan Valley today.
They are a Welsh Mountain breed which are small, very hardy and
can tolerate harsh mountain conditions. The sheep do not have
docked tails, the naturally long tails protect their udders from
chilling winds. Very few twins are born, these are not encouraged
as the grazing is too poor. 15,000 hogs (first year females) are
wintered off the Estate to protect the sensitive vegetation.

Cattle grazing is limited on the Estate as their waste is thought to
foul the water course. They also churn-up the ground causing soil
erosion and run-off into the reservoirs.

There are still a handful of semi-wild Welsh Mountain Ponies on the
hills of the Elan Valley. This breed of pony were often taken to be
pit ponies in the South Wales coal mines.
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Woodlands.

The Elan Valley’s Woodlands are one of several sites representing
old sessile oak wood in central Wales. The site is extensive, and
comprises a series of woodland blocks with varying topography and
underlying geology, and a wide range of structural types from
dense closed canopy to open wood pasture with ancient trees,
which support a rich invertebrate fauna. Sessile oak Quercus
petraea predominates, with a typical upland acidic flora and rich
lower plant assemblages including bryophytes such as Bazzania
trilobata, Plagiochila spinulosa and Saccogyna viticulosa, and the
lichens Arthonia vinosa,Catillera sphaeroides and Thelotrema
lepadinum. The woods are also notable for their bird-life. They are
all Special Protection Areas, and support breeding red kites Milvus
milvus.
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Why are Dark Skies important?

The effect on Mammals

Lights attract and disorientate animals, for example British Bats
and endangered Beach Mice in the US. Even the milk production in
dairy animals can be detrimentally effected by lighting. For many
more examples, take a look at the LiteLynx-mammals page.

The effect on Birds

In a light polluted site, birds are continuously chirping throughout
the night, in anticipation of a dawn that will not arrive for many
hours. This seriously disrupts their sleep patterns, preventing them
from resting. The dawn chorus from a dark site begins much earlier
than the dawn chorus under light polluted skies. Under dark skies,
birds begin singing the dawn chorus as soon as dawn begins.
However, under light polluted skies, birds do not begin singing until
the dawn Sun has finally overpowered the light pollution. This
restricts the birds ability to be the early bird that catches the worm.
For more details, please see the RSPB website.

In the UK, Owl numbers are falling. Light pollution reduces the
suitable area of feeding habitat for owls and other night-hunting
birds.

Light pollution may be the reason for the large decline in UK
Sparrow and Thrush numbers. This decline of both species may also
be due to light pollution assisting birds of prey or reducing insect
numbers. Sea-birds are also affected by light pollution.

Most songbirds evolved to migrate at night, when predators retire
and winds subside. Lighting increases the mortality rate of wild
birds, via fatal collisions with illuminated buildings. In the USA and
Canada there is growing concern over the increasing number of
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migrant birds dying as a result of hitting illuminated buildings at
night. The dead and wounded birds are often scavenged by rats,
raccoons, cats and seaqgulls, etc. Net result: Songbirds diminish
while scavengers thrive!

Needless to say, birdwatchers would like buildings to extinguish all
interior building lights and non-essential outdoor lights (especially
all floodlighting) during migration time, and to shield essential
lights.

Since 1990, Chicago's Hancock Centre has doused its ornamental
night-time lighting during spring and autumn to save the nearly
1,500 birds that - nightly - met with an abrupt death when they
crashed into the tower during migration season, mistaking its
illumination for stars or the moon. In 2000, volunteers gathered
over 3,000 dead and wounded birds of 138 different species in
Toronto. In 2006, a further 2,000 dead birds from 89 different
species were put on display at the Royal Ontario Museum to
encourage people to turn off unnecessary lights.

The effect of lighting on birds has been graphically demonstrated on
the anniversaries of the September 11th terrorists attacks on New-
York's World Trade Centre. The New York authorities commemorate
the murder of thousands of innocent people in that attack by, oddly
enough, murdering thousands of innocent birds, by shining two
high powered beams of light into the sky.

As a witness explains: "The beams were visibly filled with birds for
their entire height, looking like clouds of bugs. Their twittering was
audible. There were so many birds, it was impossible to track any
one individual for any length of time. I did see one bird that circled
in and out of the uptown beam six times before I lost track. Each
time, the bird stayed in the light for from 3 to 9 seconds. I found all
this extremely disturbing.”

It takes a song-bird about a week to lay down a gram of fat, fuel
for about 120 miles of its long-distance migration - which can all be
lost due to bad lighting.



Elan Valley International Dark Sky Park Application 44

The effect on Insects

Insects are also detrimentally affected by bad lighting. Lights
attract insects which are destined to be either killed instantly with
the heat of the bulb, or to circle the light until they are too
exhausted either to feed or procreate.

To quote from a BBC News article: "It is only a humble beetle but
the ability to use moonlight as a compass may be widespread in the
animal kingdom. Many birds use the Sun, Moon or stars as a
marker in the sky. But the African dung beetle seems to have even
more remarkable skills. It uses the pattern created when moonlight
strikes tiny particles in the atmosphere (polarisation) to orient itself
and travel in a straight line. When nights are cloudy, its progress
across the ground is more random and it tends to go around in
circles."

Lights attract a wide variety of insects, which can cause problems
around your home, especially in the summer months. If your lights
are frequently on, insects will get into the habit of nesting and
feeding around your lights even when they are turned off. So if you
have problems with insects, make sure you minimise the use of
your lights!

Glowworms and fireflies are severely affected by ambient light and
glare caused by light pollution ,which scientific researchers in
entomology believe seriously precludes their ability to seek and find
mates using their own much dimmer bio-luminescence. That
threatens species' survival at the very core. Moths are also
effected.

The effect on Trees

Trees provide entire ecosystems to many animal and insect species,
and are detrimentally affected by light pollution. Trees need to
adjust to seasonal variations, and artificial light prevents them from
doing so - many trees are prevented from loosing their leaves by
bad lighting. This has an effect on the wildlife that depend on the
trees as their natural habitat. For example, many birds are unable
to nest in trees due to the surrounding light pollution.
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The effect on Humans

We might not wander the wrong way on the beach or crash head
first into the upper stories of high rise buildings, but that doesn't
mean that light pollution -- and an overexposure to light in general
-- isn't just as damaging to our bodily functions and overall health.

Regular people also suffer when there's too much light floating
around. There are many complex components, but one factor that
pops up repeatedly is melatonin: Too much night time light equals
too little melatonin production. One little hormone might not seem
like too big of a loss, but research has consistently proven that low
melatonin levels are incredibly detrimental, with sweeping health
effects across the body. Light during the night time, even at low
levels, can seriously impede melatonin production. Less than 40
minutes basking under an incandescent light bulb can reduce
melatonin levels up to 50 percent [source: Navara].

Melatonin affects a whole host of bodily processes including
metabolism, immune function, and, through the endocrine system,
helps balance reproductive, thyroid and adrenal hormones. When
you throw into the mix closely related factors such as disrupted
circadian rhythms and sleep deprivation, there's a laundry list of
the health concerns that have been linked in some degree to an
artificially lit world. Among them are obesity, type II diabetes,
coronary heart disease, hypertension, insulin resistance, poor
metabolism and heart attacks.

Breast cancer and other cancers are another major concern.
Melatonin acts as an antioxidant, so combined with all its other key
roles, increased cancer risk should come as no surprise -- although
the actual figures might. In the developed nations, women are five
times more likely to get breast cancer than women in
underdeveloped nations [source: Navara].

Shift workers who spend their nights under artificial lights are
another group that's highly susceptible to these effects.
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It's even been suggested that we've basically been running a
massive global experiment, seeing how much we can handle before
our addiction to light leads us to a very dark place. Luckily, light
pollution is a pretty easy fix with benefits even larger in scope than
the improved health of pretty much everything on the planet.
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Cygnus setting over “Troedrhiwdrain” - Sorcha Lewis.
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THE CAMPAIGN FOR DARK SKIES (CFDS)

Location, location...

The best place for astronomy in the UK

The map below indicates the best places in UK from where to see
the rest of our Universe.

The best places are colour coded white, with the worst places colour
coded dark yellow. The dark grey areas have little light pollution but
few clear nights per year. The bright yellow areas indicate areas
with many clear skies, but suffer greatly from light pollution. In
addition, air traffic routes are also highlighted.

The details...
Light pollution

Light pollution is artificial light that needlessly shines up into
the sky. This wasted light reflects off the atmosphere, and back
towards the ground, which in many cases drowns out all but
the brightest of stars. The map of light pollution, here colour
coded yellow for severe light pollution and brown for medium

light pollution, has been adapted from the CPRE Night
Blight campaign.

The weather!

Of course, the more clear nights per year the better for
astronomy. The average number of clear nights can be
estimated from the average number of sunshine hours (clear
days) per year, maps of which are available from the UK MET
office. This can vary by a factor of two, depending on where
you live in the UK. The highlands of Scotland have the fewest
clear nights, with less than 1200 hours of sunshine per year
(colour coded black), and the entire southern and south
eastern coastlines have the most, with over 1600 hours of Weather and light pollution:
sunshine per year (colour coded white; mid-ranges are colour
coded blue). Note that the UK MET Office only provides
weather data for England, Wales, Scotland and Northern
Ireland; there is no weather data for the rest of Ireland.


http://www.metoffice.gov.uk/climate/uk/averages/19712000/mapped.html
http://www.metoffice.gov.uk/climate/uk/averages/19712000/mapped.html
http://www.cpre.org.uk/campaigns/landscape-and-beauty/light-pollution/light-pollution-your-area.htm
http://www.cpre.org.uk/campaigns/landscape-and-beauty/light-pollution/light-pollution-your-area.htm
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Aircraft

High altitude aircraft leave behind turbulent contrails. These contrails, which spread out to cover
huge areas over time, dissipate only slowly. It is very difficult to get a sharp view of the heavens
through aircraft contrails, and so for this reason, details of air traffic over the UK has also been added

to the map. The maps of aircraft traffic are taken from the CPRE's Plane Crazy campaign.



http://www.cpre.org.uk/campaigns/transport/airport-expansion/noise-impacts-of-airport-expansion
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WHAT YOU CAN DO!

Remember, the simple rules for preventing light pollution are...

You

No light should be allowed to shine into the sky. As well as causing so many problems,
it is also wasteful and pointless.

Ensure that lighting shines where you want it to shine and, more importantly, it does
NOT shine where you do not need it to shine

'Over-lighting' must be avoided. Using only the correct amount of light for the task in
hand.

Unnecessary night-time lighting, particularly flood-lighting, advertising lighting and
sports flood-lighting, should be switched off at 11pm or midnight to reduce over-night
pollution.

We are not asking for people to turn off light - just to use the right amount and only
where it is needed. Such intelligent lighting design will make an area safer and more
secure.

can help ensure these simple guidelines are followed by...

Campaigning! Lots! Write to your MP! Politicians will only consider the problems of

light pollution if enough people voice their concerns. If a politician gets one letter, it's

and oddity. If a politician gets a dozen letters, it will be at the back of their mind. If

more than a dozen people voice their concern, it becomes of vote winning importance.

Press for planning policies to reduce light pollution. Ensure that planning permission is

only granted to non-light-polluting lighting.

Ensure all your lighting is non-polluting. Advise your neighbours to follow suit, and

show them why you enjoy the night sky at a telescope if possible.

Inform local media. They often welcome "green" issues. But insist on some editorial

control to avoid headlines such as "Star-gazers Call for Big Switch-Off".

Offer to speak to schools and groups. Any discussion of the Earth in Space and the stars

can include light pollution.

Approach those with obtrusive lights. Many individuals and organisations will not even

know that there is a problem.

Write to local councillors, council lighting/highway engineers, MPs, MEPs, sports clubs
etc. to ask about their views and lighting policies. Use CfDS literature.

Write to Central Government environment officials, asking why the UK has subscribed
to international energy initiatives (Agenda 21, Kyoto protocols etc.) yet continues to
waste millions of pounds on light-energy waste every year.

If you or any group you belong to has a website, please link it to the Campaign for Dark
Skies.

Investigate the views of your local police and Watch organisations on "security" lighting.
Dazzling, "over-the-top" lamps can be the burglars' friend

Try to forestall poor lighting schemes by studying planning applications and making
sure your council has lighting clauses in its planning and environmental strategies.

Help the CfDS directly by subscribing to its newsletter, donating to its fighting fund,
becoming a local officer or distributing its literature.

Ask your MEP why the European Environment Commissioners continue to insist that
light pollution is not a problem which the European Union should address.


http://www.britastro.org/dark-skies/inf007.htm?5O
http://www.britastro.org/dark-skies/mp.html?5O
http://www.britastro.org/dark-skies/theproblems.html?5O
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ELAN VALLEY - WHAT CAN WE DO HERE?

“Lhe Elan Valley is as fantastic and diverse at night as it is in the day.
Laking a nightly stvoll in some aveas you may come acvoss the delightful
Luminosity of the glow worms which can be found heve. But look up and yon will
behold the amazing lights in our night sky. <[ he nearvest town to the Elan Valley
is Rhayader which is 4 miles from the Disitor Centve and slightly fuvther as you
climb ap into the catchment avea. Living on a vemote farm in the heave of the
Slan Valley gives me ample opportunity to enjoy the night sky. A good
propovtion of time is spent outside at night when lambing, patting in hens,
suroeying or bats and moths and counting glow wovms. Fvequently O have been
halted in my tracks to gaze up at the mavoel of the heavens. Living in the Oalley
D have had the good fortune of seeing a moon bow and have watched the amazing
showers of meteors propel acvoss the nights canopy. Last night D went out to put
away the hens, got staveled by a badger and then took the time to look into this
lovely sky in which O appreciated beaunty of the Milky Vay, and used the
Google sky App on my phone to locate the constellation Draco. D promised
myself D wonld stavt as soon as possible on my promise to complete this vepove
illustrating the veasons O feel we should have a davk sky status and thus looking
¢o build upon the momentum which seems to be stivved np recently between
intevested pavties/ ovganisations within the avea keen to move closer in that
divection. “Lhis vather flowery stavt to my veport is to cvoke not just the science of
the night sky but also the velationship between mankind and the stavs. <[his
vepovt aims to explorve the need to “shave the beanty and understanding of the
night sky” for heve at the Elan Valley, locally in RRhayader and extended
throughout Dowys.

Lhere is a positive approach to ouy stveet lighting within Rhayader, and with the
local community becoming involved it could veally enhance how we feel about ony
local lighting and davk skies landscape. Light pollution locally D would imagine
must be guite limited within the avea — but this would need to be vecorded from
vavious points in the Landscape suvrounding to confivm this dea. As yon go into
the heavet of the Elan Valley the vemote farm holdings ave all vun on genevator
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and lighting is pretty limited and holdings ave greatly spaced.

Che Elan Valley Estate is an avea of spectacnlay beanty and abundant wildlife
vight in the heavt of mid Wales. As a Wildlife Ranger D am well awave of
how vecent vesearch has proven that light pollution has an adverse impact on our
wildlife and their life cycles. Much of the Elan DValley and Rhayader avea is
designated fov its vave and specialist wildlife; it then seems a simple and logical
step that this should be extended to protect the wildlife of the night and that to so
we should add protection to the wonderful skies above.

Having a Oisitor Centre heve lends itself to promoting the Dark Skies of the
avea, pavking is good, and theve ave facilities available such as toilets, cafe and
vooms fov events. <[ he Disitor Centve will be open all year avound which again
times with much of the astronomical intevest. Having a shop heve also could tie
into providing books, star chavts and other items usehul for budding astronomy
enthusiasts. D¢ is estimated On the UK there are 250,000 amateny astronomers.
Lhis is figure increasing all the time due to programmes such as the BBC
Stavgazing live show which attracted 4 million viewers per episode. (/Judy

Dennison)

CLheve have been 13 locations to date within the UK which have secuved vavious
levels of davk sky status. “[he BBNPD has vecently been successful in being
vecognised fov its dark skies and veceived an Onternational Davk Sky Reserve.
Powys is landlocked and much of the economy stvengeh is from touvism and
farming. But we do have a Davk Sky provision and theve is potential to
improve its guality in ample measuves. Pe need to take steps in presevving and
enhancing yeofales/ visitors/ locals expeviences, understanding and pride in what is
a vevy simple velationship of the wonders of the night. We should stvive to
presevoe this fov our childven and the genevations to come.

Sovcha Lewis — +lead Ranger — Mavch 2013
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The AVEX file maps of Light Pollution in the UK show one of the
primary reasons behind the Elan Valley Trust's application.

90% of the UK's population live under polluted skies.
We are in the fortunate 10%.

With cities like Manchester and Birmingham just some two hours
travel time distant, we should protect what we've got for the
continued and future enjoyment of ourselves and for those less
fortunate than us.
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A MAP SHOWING THE RELATIVE DARKNESS OF WALES.

Brighter colours represent more nightime light pollution from
artificial sources. The Cambrian Mountains wilderness is one of the
few dark places left in the UK where you can enjoy the stars
without obscuring light pollution.
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CLOSE-UP OF THE MID WALES REGION.
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Light readings from the Elan Valley Estate.

With reference to the map below, thirteen sites were selected for
light meter readings with a total of 209 readings being taken
between March 2013 and January 2015.
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Data collection.

A Unihedron Sky Quality Meter was purchased for the purpose
of collecting light readings. The unit selected was a SQM-L, model
2.17, serial number 7170. The data was collected following the
guidelines at this link -

http://www.darksky.org/night-sky-conservation/269

QU ote — it ..(The SQM-L).. is simple to use and effective at measuring sky brightness at zenith. Simply
hold the device above your head, pointing the photometer at zenith, and click the button. The screen will then
display the magnitude of the sky brightness at that point; the higher the number, the darker the sky. Take three
to five measurements per location and average the results. Never take a measurement directly underneath a
light source or anything that might block the clear sky. Always take measurements with clear open sky,
cloudless, to prevent any sky glow measurements that will deter the accuracy of the device. Also, always take
measurements on clear, moonless (New Moon) nights. Measurements taken during Full Moon and while the
Moon is visible will not reflect the natural darkness of your location.
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In general, five readings were taken on each visit to the individual
sites, the only exception being at site 5, when only four were made
before cloud intervened on 19™ April 2014.

Site Selection.

It will be noted that all the sites, with the exception of Site 8,
are situated alongside or just adjacent to the road network within
the Elan Valley. There are numerous “pull-ins” and “official” car-
parks along these roads, and since we strongly doubt that potential
observers would consider dragging their equipment across
inhospitable terrain,- indeed we would actively discourage this
practice for their own safety!!,- the sites identified provide easy
access to the night skies. With due consideration to the geography
of the region, observers are strongly advised to visit sites before
nightfall, to ensure that their chosen site offers views in the right
sky regions they wish to study, since some of the sites suffer from
restricted views due to the hilly environment.

Site 4 - the Visitors Centre - was deliberately selected on the
assumption that it would be the worst case scenario for the meter
readings, being situated in the only area with nearby lighting.

Site 8 was reached only by 4x4 along a rough private drive,
and was accessed with owners permission, so as to obtain a
reading from a more central location to see if a “dark core” to the
Elan Valley existed.

Sites 1 and 13 are accessed from roads/trackways not shown
on earlier map, but are shown on the OS version displayed on the
following page.
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It should be noted that the only mains supplied street lighting
in the whole Elan Valley Estate, is from Rhayader to the Visitors
Centre along the B4518, within the Elan Village and at the Severn
Trent water treatment works above the Visitor Centre. All other
lighting on the Elan is generated by the farm/property owners. This
will be fully dealt with later on.



Elan Valley International Dark Sky Park Application 60

LIGHT METER READINGS FOR THE ELAN VALLEY ESTATE

SITE 1 : CEREDIGION/POWYS BOUNDARY

CO-ORDS: N52 22.104 W003 41.083 SN 85393 75820

ELEVATION: 1238ft

Date 02/03/13 04/11/13 04/12/13 08/01/14 19/04/14
21.48 22.10 22.64 22.10 21.52
21.33 22.50 21.84 22.50 21.31
21.44 22.05 21.31 22.05 21.42
21.28 22.24 22.58 22.24 21.32
21.17 22.36 22.72 22.36 21.14
AVERAGE 21.34 22.25 22.22 22.25 21.34

SITE 1: Total of 25 SQM readings = 547.00: Average = 21.88: NELM = 6.57

SITE 2 : BRIDGE CROSSING

CO-ORDS: N52 20.801 W003 38.954 SN 87754 73349

ELEVATION: 1162ft

Date 19/04/14 16/01/15
21.85 22.35
21.54 22.31
21.53 22.31
21.55 22.07
21.50 22.11
AVERAGE 21.59 22.23

SITE 2: Total of 10 SQM readings = 219.12: Average = 21.912: NELM = 6.58

SITE 3 : ROAD SUMMIT - PENRHIW WEN
CO-ORDS: N52 19.470 WO003 35.103 SN 92071 70784

ELEVATION: 1614t

Date 02/03/13 04/11/13 04/12/13 08/01/14 19/04/14
21.44 22.33 22.32 22.33 21.79
21.31 22.45 21.88 22.45 21.49
21.30 22.42 22.35 22.42 21.56
21.19 22.24 21.43 22.24 21.53
21.18 22.77 22.72 22.77 21.45
AVERAGE 21.28 22.44 2214 22.44 21.56

SITE 3: Total of 25 SQM readings = 549.36: Average = 21.974: NELM = 6.61
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SITE 4 : VISITOR CENTRE
CO-ORDS: N52 16.152 W003 34.292 SN 92859 64613
ELEVATION: 744ft

Date 02/03/13 04/12/13 19/04/14
21.73 21.53 21.77
21.61 21.85 21.66
21.48 22.36 21.60
21.48 21.57 21.64
21.29 22.20 21.71
AVERAGE 21.52 21.90 21.67

SITE 4: Total of 15 SQM readings = 325.48: Average = 21.699: NELM = 6.48

SITE 5 : CABAN COCH LAYBY
CO-ORDS: N52 16.072 W003 34.875 SN 92193 64479
ELEVATION: 805ft

Date 19/04/14 16/01/15
21.72 21.98
21.69 22.01
21.61 21.99
21.67 22.02
22.04
AVERAGE 21.67 22.01

SITE 5: Total of 9 SQM readings = 196.73: Average = 21.858: NELM = 6.56

SITE 6 : OLD BARN
CO-ORDS: N52 14.581 W003 36.839 SN 89897 61765
ELEVATION: 853ft

Date 19/04/14

21.83

21.76

21.76

21.71

21.67

AVERAGE 21.75
SITE 6: Total of 5 SQM readings = 108.73: Average = 21.746: NELM = 6.51
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SITE 7 : CLAERWEN PICNIC AREA
CO-ORDS: N52 15.380 W003 39.285 SN 87148 63308
ELEVATION: 10241t

Date 02/03/13 04/11/13 04/12/13 08/01/14 19/04/14
21.69 21.90 21.49 21.39 21.84
21.71 21.50 21.60 21.50 21.78
21.57 21.45 21.52 21.45 21.79
21.37 21.34 21.56 21.34 21.75
20.95 21.63 21.15 21.63 21.69
AVERAGE 21.46 21.56 21.46 21.46 21.77

SITE 7: Total of 25 SQM readings = 538.59: Average = 21.54: NELM = 6.41

SITE 8 : CLAERWEN FARM ROAD BEND
CO-ORDS: N52 16.195 W003 39.020 SN 87484 64812
ELEVATION: 1246ft

Date 19/04/14 16/01/15
21.83 22.08
21.75 22.11
21.75 22.09
21.71 22.14
21.71 22.08
AVERAGE 21.75 22.10

SITE 8: Total of 10 SQM readings = 219.25: Average = 21.925: NELM = 6.59

SITE9 : CYCLE TRACK PULL IN
CO-ORDS: N52 16.520 W003 35.581 SN 91408 65327
ELEVATION: 836ft

Date 19/04/14 16/01/15
21.81 21.99
21.69 21.96
21.70 22.02
21.64 21.98
21.71 22.03
AVERAGE 21.71 22.00

SITE 9: Total of 10 SQM readings = 218.53: Average = 21.853: NELM = 6.56
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SITE 10 : CRAIG GOCH DAM CAR PARK
CO-ORDS: N52 18.309 W003 37.367 SN 89452 68688
ELEVATION: 10491t

Date 02/03/13 04/11/13 04/12/13 08/01/14 19/04/14
21.73 21.31 21.63 21.31 21.74
21.63 21.29 21.99 21.29 21.68
21.68 21.32 21.93 21.32 21.72
21.17 21.43 22.29 21.43 21.66
21.28 21.35 21.98 21.35 21.68
AVERAGE 21.50 21.34 21.96 21.34 21.70

SITE 10: Total of 25 SQM readings = 539.19: Average = 21.568: NELM = 6.42

SITE 11 : HERNANT

CO-ORDS: N52 19.310 W003 37.683 SN 89134 70552

ELEVATION: 11471t

Date 19/04/14 16/01/15
21.81 22.07
21.73 22.04
21.67 22.01
21.61 22.04
21.62 22.04
AVERAGE 21.71 22.04

SITE 11: Total of 10 SQM readings = 218.74: Average = 21.874: NELM = 6.57

SITE 12 : PONT AR ELAN
CO-ORDS: N52 19.849 W003 36.669 SN 90308 71525

ELEVATION: 10571t

Date 02/03/13 04/11/13 04/12/13 08/01/14 19/04/14
21.58 21.36 21.73 21.36 21.68
21.45 21.43 22.19 21.43 21.66
21.52 21.25 21.88 21.25 21.61
21.36 21.43 22.15 21.43 21.63
21.21 21.40 21.83 21.40 21.60
AVERAGE 21.42 21.37 21.96 21.37 21.64

SITE 12: Total of 25 SQM readings = 538.82: Average = 21.553: NELM = 6.41
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SITE 13 : TEIFI POOLS ROAD - END
CO-ORDS: N52 17.825 W003 46.164 SN 79434 68025
ELEVATION:1397ft

Date 08/01/14 19/04/14 18/01/15
21.48 21.48 22.02
21.52 21.53 22.06
21.46 21.48 22.01
21.48 21.47 22.08
21.46 21.46 22.11
AVERAGE 21.48 21.48 22.06

SITE 13: Total of 15 SQM readings = 325.1: Average = 21.673: NELM = 6.47

NELM's were obtained by using the following link, entering the
SQM figures into the conversion boxes.

http://unihedron.com/projects/darksky/NELM2BCalc.html


http://unihedron.com/projects/darksky/NELM2BCalc.html

Elan Valley International Dark Sky Park Application 65

GRAND TOTALS

of 209 individual SQM readings = 4544.64

Average individual SQM reading = 21.745
(4544.64 / 209)

Average individual NELM = 6.506

The average nightly SQM reading at each site,
(42 readings in RED figures),
vary from 21.28 to 22.44,

equating to Nightly NELM's of 6.27 to 6.81

Overall total of these 42 SQM readings = 913.24

Average Nightly SQM reading = 21.744
(913.24 / 42)

Average Nightly NELM = 6.505
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Orion from Penrhiw Wen (site 3)
March 2013
15 sec exposure.
3200 ISO
50mm lens.

Canon 1100d - Les Fry
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Proposed Elan Valley Dark Sky Park
“to buffer ...or not to buffer?”

The SQM readings obtained across the Elan, taken in conjunction
with the Light Inventory and access on the Elan itself, have come to
raise the interesting question highlighted by the title above. Do we
need a “buffer zone” to the proposed DS Park? We offer a choice of
options for your consideration and reference should be made to the
map below, displaying the proposed DS Park boundary.

Legend S Road access across Elan Estate
SQM reading sites

Inventoried Buildings on Elan Estate,
Circle diameter approx 0.6km.
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OPTION 1

A single core zone Dark Sky Park.

With regards to the SQM readings, the site averages range from Mv
6.38 to Mv 6.61 with the overall site average figure of 6.50. This
gives only a differential of +/- Mv 0.12 across the whole of the
proposed Elan Dark Sky Park. From this alone, there is no evidence
of a dark “core” to the Estate. All of our SQM reading sites were
deliberately located at easily accessible points from the road
network, and as previously mentioned, we would advise against
hauling expensive astronomical equipment any distance “off road”
on the basis of safety alone. A SQM measurement point was also
deliberately set up at the Visitors Centre in the middle of what we
assumed - falsely as it turned out -would be the “brightest” region
of the Estate. The site average from here turned out to be only Mv
0.02 lower than the Estate overall average, a result acheived
because of the already controlled lighting in the village. We really
do not believe that a magnitude differential of only Mv 0.23 across
the park sites justifies the need for a “buffer zone”.

A single core zone Park would be our preferred choice.

OPTION 2

A core zone and buffer zone DS Park.

The only area of the Estate with an significant number of lighting
units is from the Severn Trent Complex across to the Elan Village,
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enclosing the Visitors Centre. This area, indicated below, could be
considered a “buffer zone” with the remainder of the Estate the
dark “core” to the DS Park.

It must again be pointed out that this “buffer zone” does not in any
way represent the “brightest” area of the Estate, it being only very
marginally below the Estate average, although it could be
considered as a “buffer” to the rest of the Elan valley.
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OPTION 3

A core zone and buffer zone DS Park.

By dint of simply not having any habitation within, the majority of
the Elan Estate becomes the “core” zone to the DS Park, with the
remaining region within the blue hatched area becoming “buffer
zone” status. We then have the situation of a “buffer zone” being
almost surrounded by the “core”.
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We accept that the concept of a zero “buffer zone” Park may be
somewhat radical, but we believe that our SQM readings back up
our standing that the whole of the Elan Estate has similar quality
skies, and thus Option 1 deserves due consideration.

For the record, our Lighting Management Policy will be
no different from that listed, whatever option is selected.

Looking down on the Elan Village from the Severn Trent works

5sec exposure, 200 ISO, Canon 1100D, 55mm lens
19-04-2014 22.45UT Kris Fry.
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Bowl of Ursa Major from Claerwen Dam (site 7)
April 2014, 15 second exposure,
3200 ISO, 50mm lens, Canon 1100d - Les Fry
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Lighting inventory within proposed
Elan Valley Dark Sky Park.

The inventory was compiled over four separate days in the
period from October to November 2014. All properties within the
Elan Valley's, the whole of the Elan Village and the Severn Trent
Water Treatment Complex were surveyed and inventoried. The
individual lighting wattage was determined as a result of either a
visual inspection, or from information supplied by the property
owners. Wattage information was sourced via the web from several
freely available locations or lighting manufacturers own web sites.

For the purpose of the Data Protection Act, the listed
properties below are simply identified by number and broad useage
description. A master inventory copy, held by the Elan Valley trust,
contains a full property identification listing.

All lighting units within Grey boxes have been inventoried, but
NOT included in either the total light units or the percentage
compliant figures. These are either units installed but having NO
light in the unit at time of inventory, or are Emergency useage only.
The latter useage is primarily at the Elan Valley Visitor Centre and
at the Severn Trent Complex.

Lighting units identified within Orange boxes represent fixtures
that are allowing light to either escape above the horizontal plane,
thus being primary sources of light pollution or wastage, or are
simply “overkill” for the intended purpose with excess light being
reflected back off the ground, a secondary source of light pollution.
Most wastage sources are caused by badly directed Bulkhead or
Security type lights, but therefore represent an easily solvable issue
for the proposed DS Park.



Property No & Description Fitting & Bulb type Wattage Qty fitted Fully shielded Op cycle
01-Farm & outbuildings DOWNLIGHT ES SPIRAL 11 1 PARTIAL ON/OFF
BULKHEAD ES SPIRAL 11 2 NO ON/OFF
SECURITY LED 10 1 YES ON/OFF
02-Farm & outbuildings BULKHEAD ES BIAXS 9 1 NO ON/OFF
DOWNLIGHT ES SPIRAL 11 1 PARTIAL ON/OFF
BULKHEAD ES BIAXS 9 1 NO ON/OFF
03-Farm & outbuildings
DOWNLIGHT ES SPIRAL 11 2 PARTIAL ON/OFF
04-Farm & outbuildings
BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
05-Farm & outbuildings
BULKHEAD PEARL GLS 40 1 NO ON/OFF
FLOODLIGHT METAL HALIDE 70 1 YES ON/OFF
06-Residential
COACHLIGHT OPAL CANDLE 40 1 PARTIAL PIR
SOLAR GLOBE SINGLE LED 0.6 18 NO SOLAR
07-Farm & outbuildings NIL EXTERIOR LIGHTING o] [ [¢] o]
08—Residential & outbuildings BULKHEAD ES BIAXS 7 1 YES ON/OFF
BULKHEAD ES SPIRAL 11 1 YES ON/OFF
09-Residential (Holiday Let) DOWNLIGHT ES SPIRAL 11 3 PARTIAL ON/OFF
10-Farm & outbuildings COACHLIGHT ES BIAXD 10 1 PARTIAL ON/OFF
BULKHEAD BIAX S/E 9 2 YES ON/OFF
CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
11-Outdoor Centre
12-Holiday Let & barn BULKHEAD ES BIAXS 9 3 NO ON/OFF
SECURITY BULKHEAD M/H 70 1 YES ON/OFF
13-Church NIL EXTERIOR LIGHTING 9 o] 0 0o
14-Water Tower DOWNLIGHT ES BIAXMINI 11 1 YES PIR
15-Farmhouse & Storage DOWNLIGHT STD CLEAR GLS 40 2 YES ON/OFF
16-Residential let NIL EXTERIOR LIGHTING 9] o] 0 9
17-Dam NIL EXTERIOR LIGHTING o] [ (o] o]
18-Residential let BULKHEAD STD CLEAR GLS 40 5 NO ON/OFF
19-Farm & outbuildings BULKHEAD ES SPIRAL 11 3 NO ON/OFF
20-Holiday let BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
CORNER D/LIGHT ES SPIRAL 11 1 PARTIAL ON/OFF
21-Business Property
BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
BULKHEAD STD CLEAR GLS 40 1 NO PIR
SECURITY LED 10 1 YES PIR
SECURITY LED 10 1 YES ON/OFF
BULKHEAD STD CLEAR GLS 40 1 NO PIR
22-Farmhouse & outbuildings BULKHEAD STD CLEAR GLS 40 2 NO ON/OFF
23-Public convenience NIL EXTERIOR LIGHTING o 0 o) 9]
24-Farmhouse & outbuildings CORNER D/LIGHT STD CL GLS 40 1 NO ON/OFF
BULKHEAD ES SPIRAL 11 1 NO ON/OFF
25-Farm & outbuildings SECURITY BULKHEAD M/H
CORNER D/LIGHT STD CL GLS 40 1 NO ON/OFF
26-Farm & outbuildings SECURITY ES SPIRAL 11 1 YES ON/OFF
CORNER D/LIGHT
27-Farm & outbuildings
28-Farm & outbuildings BULKHEAD ES SPIRAL 11 1 NO ON/OFF
DOWNLIGHT STD CLEAR GLS 40 1 NO ON/OFF
SECURITY BULKHEAD M/H 150 2 YES ON/OFF
BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
29-Residential COACHLIGHT STD CLEAR GLS 40 1 PARTIAL ON/OFF
SECURITY BULKHEAD M/H 70 1 YES PIR
[0=Chapell N DOWNLIGHT STD CLEAR GLS 40 1 NO ON/OFF
CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
32-Residential CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
33-Residential CORNER D/LIGHT STD CL GLS 40 1 NO ON/OFF
34-Residential CORNER D/LIGHT STD CL GLS 40 1 NO ON/OFF
35-Residential CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
36-Public convenience BULKHEAD STD CLEAR GLS 40 2 NO TIMER
37-Residential DOWNLIGHT STD CLEAR GLS 40 1 NO ON/OFF
DOWNLIGHT ES SPIRAL 11 1 YES ON/OFF
CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
38-Residential BULKHEAD ES SPIRAL 11 1 NO ON/OFF
BULKHEAD BIAX S/E 9 2 PARTIAL PIR
CORNER D/LIGHT BIAX S 9 1 NO ON/OFF
39-Office BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
DOWNLIGHT BIAXS 9 1 YES ON/OFF
CORNER D/LIGHT ES SPIRAL 11 3 NO ON/OFF
BULKHEAD STD CLEAR GLS 40 2 NO ON/OFF
BULKHEAD ES SPIRAL 11 2 NO ON/OFF
COACHLIGHT STD CLEAR GLS 40 5 PARTIAL ON/OFF
SECURITY LED 20 1 YES PIR
43-Residential DOWNLIGHT ES SPIRAL 11 2 NO ON/OFF
44-Residential
CORNER D/LIGHT ES SPIRAL 11 1 NO ON/OFF
CORNER D/LIGHT STD CL GLS 40 1 NO ON/OFF
CORNER D/LIGHT STD CL GLS 40 2 NO ON/OFF
48-Residential BULKHEAD STD CLEAR GLS 40 1 NO ON/OFF
49-Works site
BULKHEAD ES SPIRAL 11 2 YES ON/OFF
SECURITY BIAX S 9 1 YES ON/OFF
[EiER&sidential N COACHLIGHT STD CLEAR GLS 40 2 NO ON/OFF
SECURITY LED 30 1 YES PIR
DOWNLIGHT STD CLEAR GLS 40 1 PARTIAL ON/OFF
52-Residential DOWNLIGHT STD CLEAR GLS 40 2 NO ON/OFF
53-Residential CORNER D/LIGHT STD CL GLS 40 2 NO ON/OFF
54-VC SECURITY BULKHEAD M/H 70 2 YES ON/OFF
FLUORESCENT LINEARS 8 3 NO ON/OFF
DOWNLIGHT LED 7 6 YES ON/OFF
DOWNLIGHT HALOGEN ES 28 2 YES ON/OFF
EMERGENCY FLUORESCENTS 8 3 NO ON/OFF
[B55Wisrks IComplex I HP SODIUM LIGHTS 70 26 YES ON/OFF
DOWNLIGHT M/H 70 1 YES ON/OFF
HP SODIUM LIGHTS 70 16 YES ON/OFF
TewaTeWER SR SECURTY LED 30 2 YES  ONOFF
SECURITY LED 30 1 YES PIR
FLUORESCENT LINEARS 15 6 NO ON/OFF
BULKHEAD ES SPIRAL 11 2 YES ON/OFF
BULKHEAD STD CLEAR GLS 60 1 NO ON/OFF
TOTAL LIGHT UNITS 172

NOTES NOT OWNED BY EV TRUST

GREYED OUT BOXES NOT INCLUDED IN COUNTS

AUDIT COMPILED OCTOBER-NOVEMBER 2014
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87.80%

NOTES

Shield or replace unit
Adjust illumination down

Shield or replace unit

Adjust illumination down

NOT included in total count

Adjust illumination down

Adjusted down-reduce wattage

Adjust illumination down

Adjust illumination down

3 FITTED - NON FUNCTIONAL

NO BULB FITTED
Shield or replace unit

Adjust illumination down

Adjust illumination down X2

Renovation in progress
Adjust illumination down

Adjust illumination down
Adjust illumination down

Adjust illumination down

Shield or replace unit

EMERGENCY USE ONLY
EMERGENCY USE ONLY
EMERGENCY USE ONLY
EMERGENCY USE ONLY
EMERGENCY USE ONLY
COMPLIANT LIGHT UNITS

PERCENTAGE COMPLIANT



Elan Valley International Dark Sky Park Application 76

It should be noted that apart from the Elan Village, the Visitor
Centre and the Severn Trent Complex, all properties generate their
own source of power. These sources range from petrol/diesel
generators through to solar and wind generators. This requirement
of self generation of power no doubt contributes to the significant
number of “energy saving” light bulbs within the estate boundaries
and to the minimal numbers of lighting units installed overall.

With regards to street lighting within the proposed DS Park,
we are grateful to Powys Lighting engineers for their assistance and
reference should be made to the following supplied lighting
installation map.
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The black line on the previous map indicates our proposed
Park boundary, enclosing the Severn Trent Complex and the whole
of the Elan village. A close up of the installations within the Elan
village is below.

From this it is clear to see that only 5 light units are illuminated all
night ,(yellow), and note that unit EV24 has subsequently been
altered to orange status, part lit. Photo's on the next pages show
the lighing units and literature on illumination times.
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Kris Fry
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Kris Fry

Lighting wattage for these units has been supplied by Powys
Lighting engineers and their email response, which included the
earlier maps, is copied to the following page.
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With regards to your email received today, please find attached a plan of our

street lighting columns at the Elan Village.

They are as follows -

Black - disconnected

Green -Part night lit (55 watt)
Orange - LED partnight (21 watt)
Yellow - LED all night (21 watt)
Red - none in your area

| hope this information is helpful.
Kind regards

Emma Bradford

Street Lighting

01597 829840

Only yellow and orange units, both 21W LED illuminators, are
located within the proposed Elan Valley DS Park boundaries.
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Below are photographs of the most common exterior lighting
installations found in the Elan Valley Estate.
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Light units from Severn Trent Complex
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Lighting “regulations and guidance”

Planning Permission - Wales

Light itself, and minor domestic light fittings, are not subject to planning controls.
Nevertheless, if you are planning to install external lighting for security or other purposes, you
should ensure that the intensity and direction of light does not disturb others. Many people
suffer extreme disturbance due to excessive or poorly-designed lighting.

Ensure that beams are NOT pointed directly at windows of other houses. Security lights fitted
with passive infra-red detectors (PIRs) and/or timing devices should be adjusted so that they
minimise nuisance to neighbours and are set so that they are not triggered by traffic or
pedestrians passing outside your property.

A neighbour might take you to court if you are negligent or cause nuisance.

If your property is a listed building you should always consult the Local Planning Authority.
Building Regulations

If you are carrying out electrical work and fixing lighting to the outside of your house in
England and Wales, you will have to follow new building regulations rules.

You should either use an installer who is registered with the competent person scheme or
make an application to your local authority's building control department or approved
inspectors.

It is now a general aim to make our buildings as energy efficient as possible. You are required
to install efficient electric lighting to your house in specific circumstances including:

*When your dwelling has been extended

*When your existing lighting system is being replaced as part of re-wiring works.
An example of efficient lighting is where reasonable provision should be made to enable
effective control and/or use of efficient lamps such that:
Either, lamp capacity does not exceed 150 Watts per light fitting and the lighting
automatically switches off when there is enough daylight and when it is not required at
night;
eor the lighting fittings have sockets that can only be used with lamps having an efficacy
greater than 40 lumens per circuit-Watt.

Please see Approved Document L-1B in the main Building Regulations section of this site
for further guidance.
External Lights
If you are installing an external light which is supplied from your electrical system and fixed to
the exterior surface of your house then you should ensure that reasonable provisions are made
to enable effective control and/or use of energy efficient lamps. Two options for achieving this
are:
eInstalling a lamp with a capacity which does not exceed 150W per light fitting and the
lighting automatically switches off both when there is enough daylight and also when it is

not required at night

-Ensuring that the lighting fittings you use have sockets that can only be used with lamps
having an energy efficacy greater than 40 lumens per circuit-watt.

In general, there is little in the legislation governing lighting in the workplace, and what the
law does require is mostly qualitative (sufficient and suitable) rather than quantitative. The


http://www.planningportal.gov.uk/buildingregulations/approveddocuments/partl/

Elan Valley International Dark Sky Park Application 84

basic requirements are set out in BS EN 12464:1 (Lighting of Indoor Workplaces) and BS EN
12464:2 (Lighting of Outdoor Workplaces). European Standards by default are called up for
any work carried out under the public procurement directive so EN 12464 et al may have
indirect legal status

The other major provisions are found in the Health and Safety at Work etc. Act 1974 and the
Health and Safety (Display Screen Equipment) Regulations 1992, but other legislation such as
the Disability Discrimination Act 2005 (and subsequently the Equality Act 2010) also has to be
complied with.

The Building Regulations, and in particular Part L on conservation of fuel and power, have
provisions regarding the energy efficiency and carbon emissions of lighting in new and
refurbished premises, but do not prescribe lighting standards. As part of the implementation of
the Energy Performance of Buildings Directive and in fulfilment of Government policy to make
buildings more efficient, a new edition of Part L came into force in October 2010.

The following documentation does give a humber of guidelines towards the
Welsh Assembly Policies on lighting and light “nuisance” and is reproduced in
part below. Portions of particular interest are highlighted red.

This guidance covers sections 101, 102 and 103 of the
Clean Neighbourhoods and Environment Act 2005,
which amend sections 79, 80 and 82 of the Environmental Protection Act 1990
to extend the statutory nuisance regime to include two new statutory
nuisances.

« Statutory nuisance from insects; and
« Statutory nuisance from artificial light

2 This guidance is aimed at local authorities, particularly Environmental Health
Practitioners who enforce nuisance legislation. It may also be useful to other
agencies.

3 These changes extend the duty on local authorities to check their areas periodically
for existing and potential statutory nuisances so as now to include such nuisances
arising from insects and from artificial lighting. Local authorities must take

reasonable steps to investigate complaints of such nuisances. Once satisfied that

a statutory nuisance exists or may occur or recur, local authorities must issue an
abatement notice (in accordance with section 80 (1) and 80(2) of the 1990 Act)
against either the person responsible for the nuisance, or the owner or occupier

of the premises from which it emanates, requiring that the nuisance cease or

be abated within a set timescale. Where a nuisance arises from any defect of

a structural character, the abatement notice must be served on the owner of

the premises.

4 It also becomes possible for persons aggrieved to take private action in respect of
these new statutory nuisances through the magistrates’ court by way of section 82

of the 1990 Act.

5 The appeals procedure is as for the other statutory nuisances. An appeal against an
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abatement notice can be made to the Magistrate’s Courts. As grounds for an appeal,
the claim of ‘best practicable means’ can be used against an abatement notice, or
subsequently as a defence against liability for conviction for breaching or failing

to comply with an abatement notice, for nuisances on industrial, trade or business
premises. In the case of artificial light nuisance, this defence of “best practicable
means” also applies to all such lighting used for the outdoor illumination of “relevant”
sports.

6 The defence of ‘reasonable excuse’ for breaching or failing to comply with an
abatement notice remains available to all.

7 A statutory nuisance may also be capable of being a nuisance at common law (and,
where reliance is on the ‘nuisance’ limb, must also be a nuisance at common law),

in which case an operator may be the subject of proceedings in tort by persons
aggrieved by a common law nuisance even if the operator can rely on the defence of
‘best practicable means’ against action for a statutory nuisance.

Section 102

13 Section 102 adds to the descriptions of statutory nuisances listed in section 79 (1)
of the 1990 Act:

‘(fb) artificial light emitted from premises so as to be prejudicial to health

or a nuisance’.

14 However, this does not include light emitted from the following premises. These are
premises used for transport purposes and other premises where high levels of light
are required for safety and security reasons, i.e.:

* Airports

* Harbours

* Railway premises

* Tramway premises

* Prisons

* Bus stations and associated facilities

* Public service vehicle operating centres

» Goods vehicle operating centres

* Lighthouses

* Premises occupied for defence purposes

Section 103

16 Section 103 extends the defence of “best practicable means” to these new
statutory nuisances where in the case of the insect nuisance, the nuisance arises on
industrial, trade or business premises, or in the case of the artificial light nuisance,
where either the light is emitted from industrial, trade or business premises, or by
lights used for the purpose only of illuminating a relevant outdoor sports facility.
Most artificially illuminated sports facilities will be regarded as businesses, and so
will benefit from the ‘best practicable means’ defence; however there may be some
that are not (local authority grounds or facilities’ run by amateur clubs.

17 The Statutory Nuisance (Miscellaneous Provisions) (Wales) Order 2007 designates
the ‘relevant sports’ which will be played at facilities which will be able to use

the defence of ‘best practicable means’ in appealing against, or as a defence
against prosecution for breaching or failing to comply with, an abatement notice

for statutory nuisance from artificial light under s.79(1)9fb) of the Environmental
protection Act 1990.
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Likely sources of artificial light statutory nuisance.

87 In order to understand what may be termed a statutory nuisance in lighting an
understanding of lighting terminology is required:

Light (or luminous flux) is a type of radiation and forms part of the electromagnetic
spectrum visible to the eye. It is measured in lumens (Im) (NB not watts, which is
only a measure of consumption)

The amount of light falling on a surface is known as illuminance and is measured in
lumens per square metre or lux.

While ‘illuminance’ is easy to calculate and measure, the eye does not see
illuminance, but the light radiated or reflected off a surface, which is know as
luminance or brightness. It is measured in candelas per square metre (cd/m2)
and if the surface is glossy can differ with the angle of view.

The term candela (cd) or (Kcd= 1000cd) is by itself a measure of light intensity.
Whether this light intensity is seen as glare or not depends on the surrounding
‘luminance’ as can be demonstrated when comparing a road lighting luminaire or
floodlight lit during the day and again at night.

88 Local authorities have a duty to take reasonable steps, where practicable, to
investigate any complaints of artificial light nuisance; it is expected that the following
sources will generate most complaints:

* Domestic security lights

* Healthy living and sports facilities

* Domestic decorative lighting

* Exterior lighting of buildings and decorative lighting of landscapes

* Laser shows/sky beams/light art

89 Christmas lights may also be the subject of complaint, and could be covered by
statutory light nuisance although this seems unlikely given their duration.

90 We anticipate that much artificial light nuisance will be caused by excessive levels of
illuminance and glare, which is inappropriate to its need and which has been poorly
designed, directed, operated and maintained. Simple remedies such as re-aiming
or screening should be sufficient in many cases and although light nuisance is not a
matter of light levels per se, light meters are available for taking measurements in
order to quantify the scale of the possible nuisance.

91 Efficient and high quality lighting installations that help people to see where they are
going and bring security to both themselves and their property can be designed

so as to produce minimal impact on the environment. The management and
maintenance of such lighting that limits both glare and dark shadows is essential for
people with a visual impairment.

92 We also anticipate a high number of complaints about street lighting. However these
are unlikely to qualify as a statutory nuisance as they are unlikely to be located on
premises. They can nevertheless cause adverse affects and are discussed in more
detail below.

93 Atrtificial light nuisance may be, but is not necessarily the same as light pollution.
Artificial light nuisance is a source of light that in the opinion of a trained public
health professional, who makes an assessment on a case by case basis, interferes
with someone’s use of their property and/ or is or might be prejudicial to someone’s
health. Light pollution could be defined as any form of artificial light which shines
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outside the area it needs to illuminate, including light that is directed above the
horizontal into the night sky creating sky glow (which impedes our view of the
stars), or which creates a danger by glare. Although light pollution might affect the
aesthetic beauty of the night sky and interfere with astronomy, it is not necessarily
a statutory nuisance. The statutory nuisance regime is not an appropriate tool with
which to address light pollution per se.

94 Those aggrieved by a neighbour’s lighting should be encouraged to speak to

their neighbour first where possible, perhaps with the aid of a mediation service.
Mediation UK (http://www.mediationuk.org.uk/) may be able to advise.

95 Inappropriate lighting can cause glare and dark shadows which may adversely affect
drivers, cyclists and other road users, including pedestrians, and people with a

visual impairment. Bad lighting can also produce shadows for those with criminal
intent to hide in or behind. Many cases of artificial light nuisance can be solved
through simple engineering techniques and consideration of function and effect.

For example:

* Minimum level of illumination necessary to light a property should be used. Relatively
high-powered lights are rarely necessary in domestic situations and waste energy
and money, can cause glare which can adversely affect road users or passer-bys.
Excessive levels of illumination provide dark shadows for people, including those
with criminal intent, to hide in or behind. Lighting that is shielded or angled down can
actually improve rather than compromise security. There are agreed standards for
lighting levels, some of which are listed at the end of this document.

* Special optics or “double asymmetric” luminaires - which are designed to ensure full
flow of light over the lit area from each floodlight - can be aimed facing downwards
while still spreading light over a wide distance (the lamp is usually fitted close to

the back edge of the unit, not in the middle). The reflector becomes less visible to
onlookers resulting in low glare to the surrounding locality.

* A separate switching detector can be used on some models to sense the movement
of intruders on the property. Luminaires and detectors should be aimed to detect

and light people on the property, not people or animals walking down the street.

If lights detect everything that moves, they will switch on and off repeatedly and

could be a source of statutory nuisance.

* Timers adjusted to the minimum can reduce the operation of the light.

» Bulkhead or porch lights are cheaper than security lights, use less energy, and
have reduced glare so there are fewer shadows for criminals to hide in. Movement
detectors on these lights are generally mounted lower and so are less susceptible

to nuisance switching on and off. However they tend to, because they are lower and
aimed more horizontally, to capture movement over a wider range and if not located
with care can be interfered with.

* Vegetation may help screen the light at certain times of year provided the movement
of vegetation itself does not trigger light and it does not cause a ‘high hedges’
problem.

96 It is sometimes suggested that a complaint of artificial light nuisance could easily
be mitigated by the installation of curtains or blinds, even blackout curtains or

blinds, by the complainant. It is for the Environmental Health Practitioner to exercise
discretion over what is reasonable and what is not. A judgment might need to be
made about whether or not it is actually reasonable to expect a complainant to
purchase and install household hangings which might be expensive and/or impair
that person’s enjoyment of their property to abate a nuisance caused by a third
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party. This approach would leave the solution and cost of abatement in the hands
of the complainant rather than the perpetrator of the nuisance.

97 Technical parameters on obtrusive lighting, formulated by the International
Commission on lllumination (CIE) and Institution of Lighting Engineers (ILE) from
research into individual sensitivity to light, may be helpful in considering the level of
sensitivity that might be considered that of the “average person”. These parameters
vary depending on whether the installation is in town or country and there is a
suggested curfew time of 23.00 after which lighting levels should be further
restricted. However, there are no objective levels at which artificial light does not
constitute a statutory nuisance.

98 It is sensible to word abatement notices to be simple, requiring abatement and
non-recurrence within a specified timescale. If the abatement notice is too detailed,
it could be that the terms of the notice may be fulfilled whilst the nuisance remains
unabated.

99 A list of useful sources of further information and useful practical advice on the
positioning of external lighting is listed at the end of this guidance.

100 Lighting used on commercial premises will usually be subject to the same controls
as apply to domestic premises, i.e. it will be for the local authority to decide whether
the lighting amounts to a statutory nuisance.

101 Commercial premises are more likely than domestic premises to use lighting which
makes a material change to the external appearance of the building. It may therefore
be subject to planning permission. National planning policy contained in planning
Policy Wales (March 2002) is that there is a need to balance the provision of

lighting to enhance security and safety with the need to protect natural and historic
environments, retain dark skies where appropriate and respect the amenity of
neighbouring land uses.

102 Premises or apparatus used for the provision of electronic communication services
need adequate lighting for operational and security purposes to ensure the safety of
their staff, and to protect the integrity of the telecommunications network. Statutory
nuisance laws recognise the need for industry to be able to carry out its usual
functions without being compromised by inadequate security lighting. That need

is addressed by the availability of the best practicable means defence and ground

of appeal.

104 Streetlights are not specifically exempt, but because of their location are unlikely
to qualify, as generally speaking they are not found on “premises”. It is, however,
acknowledged that streetlights can have adverse affects on the local community.

105 Local authorities have a duty under section 17 of the Crime and Disorder Act 1998
to exercise their functions with due regard to the likely effect on crime and disorder
in their areas, and to do what they reasonably can to prevent crime and disorder.
Local authorities already have the means to deal with nuisance street lighting and
are accountable to those within their areas. Local authorities should do their best

to ensure that streetlights under their control do not cause problems to the local
community. The Government expects local authorities to take reasonable steps to
investigate and, where appropriate, resolve problems from streetlights as a matter

of good practice and consideration for the local environment and the community to
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whom they are accountable.

106 The Government supports good design, installation and maintenance practice to
minimise problems where possible.

107 New technologies now allow much finer control of light distribution and reduced light
directed towards the sky. Beneficial lighting can be achieved that is fit for purpose,
provided roads are appropriately rather than over classified, and which minimises
the impact on the environment through using modern light sources in combination
with luminaires designed to appropriate, not unnecessarily high, lighting levels.

The simple use of front and / or back shields can improve illumination on the road
whilst reducing intrusion elsewhere.

108 Guidance has been published by the Department for Transport and also the
Institution of Lighting Engineers to help reduce light pollution and sky glow generally
and promote good practice for street lighting maintenance. As most street lighting

is alight throughout the night, the obtrusive light levels to be adhered to should be
those given for all night, i.e. after curfew. In addition, the UK Government’s “Lighting
in the Countryside: Towards good practice” includes street lighting. The Government
will continue to work with the appropriate organisations to promote good practice in
design, installation and maintenance to minimise problems where possible.

111 The 1998 Transport White Paper A New Deal for Transport - Better for Everyone
stated that ‘where lighting is essential, it should be designed in such a way that
nuisance is reduced and the effect on the night sky in the countryside minimised’.
112 Lighting in the Countryside: Towards Good Practice is accessible free of charge
at http://www.odpm.gov.uk/planning//litc/index.htm (under Planning Advice and
Guidance). This document continues to be a valuable guide for local authorities,
highways planners and engineers and members of the public. It demonstrates what
can be done to lessen the adverse effects of external lighting, including street
lighting. The advice is applicable in towns as well as the countryside.

113 It is preferable and a demonstration of good practice to prevent a statutory nuisance
from occurring in the first place. One approach is to capture it at the planning stage.

114 Well-designed public lighting increases the opportunity for surveillance at night and
sends out positive messages about the management of an area, and can help to

reduce crime and disorder. Detailed guidance on types of lighting is available at
www.securedbydesign.com. In addition Welsh office Circular 16/94 gives advice to

local authorities, developers and designers about planning considerations relating to
crime prevention.

115 Lighting installation proposals should be submitted to local authorities to assist them
in determining planning permission. Local authorities should carry out professional
reviews of developments involving exterior lighting to minimise their impact by

day and night. Planning permission for such requirements should ensure that the
installation is maintained in an appropriate and approved manner, and that all

screens, shield, baffles and aiming requirements are maintained throughout the life

of the installation.

116 The existence of a planning permission does not, however, mean that a statutory
nuisance cannot exist. Statutory nuisance can exist whether a particular site

has planning permission for the artificial light or not. Circumstances and local
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environments change, so, for example, artificial light that was not a nuisance before
may become one.

117 Whilst the Assembly Government recognises that some premises are of strategic
importance owing to their nature and importance to the community, and exterior
lighting may be necessary to prevent crime, disorder and safety hazard, it is
expected that exempted premises will take seriously their social responsibility to use
artificial light responsibly and with consideration to local circumstances.

118 Exempted premises are expected to maintain lighting systems that do not unduly
affect the environment and neighbourhood. Lighting systems should be fit for
purpose and not in excess of that requirement, so the impact is minimal whilst
remaining compatible with the use and function of the facilities. Inappropriately
designed installations may cause unnecessary distraction for drivers on adjacent
highways and compromise safety for road users, pedestrians and people with a
visual impairment.

119 Local authorities may still need to undertake an initial investigation of complaints
made about artificial light from exempt premises in order to establish first whether

or not that premises really is the source. Even though enforcement action for
artificial light statutory nuisance from exempt premises cannot be taken under
section 80 of the 1990 Act, efforts should still be made to negotiate an acceptable
solution on an informal basis. The exemptions are to protect the public interest and
health and safety, not to condone the irresponsible, inconsiderate or unnecessary
use of artificial light.

121 It is the Welsh Assembly Government’s policy to increase participation in sport
and provide better healthy living and sporting opportunities at every level. To help
achieve this aim the Government has invested heavily in new and improved sports
facilities, including the floodlighting of playing grounds and other facilities.

122 Given the limited hours of daylight in Wales in the winter, floodlighting is essential
if communities are to make maximum use of many sports grounds, and the Welsh
Assembly Government will continue to promote their use. All new floodlighting
schemes are subject to appraisal under the planning system, which aims to balance
the interests of those who may object to new sources of bright light against the
interest of those who will benefit from the lighting in terms of greater opportunity to
participate in sport. Full details of the equipment to be used and estimated lighting
levels, not only on the field of play, but also that trespassing onto surrounding
properties should be submitted to the local authority to assist with planning
permissions. Where planning permission is granted, it is usually accompanied by
strict technical specifications designed to ensure that nuisance from the lighting is
minimised.

123 Against this background, the Welsh Assembly Government would not normally
expect local authorities to have to resort to a statutory nuisance abatement order to
address complaints about light from illuminated outdoor sports facilities.

124 Any modern facility which is operating in accordance with approved standards will be
able to rely on the statutory defence of ‘best practicable means’, which is extended
by the Clean Neighbourhoods and Environment Act 2005 to cover all illuminated
outdoor relevant sports facilities. Most such facilities are likely to be regarded as
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businesses, and so benefit from this defence in any event under sections 80(8) and
82(10) of the Environment Protection Act 1990, but to ensure that all are covered by
this defence, section 80(8)(aza)(ii) , (8A), (8B) and 8(C) of the Environment Protection
Act 1990 (inserted by section 103(2)(b) and (3) of the Clean Neighbourhoods and
Environment Act 2005) specifically extends the BPM defence to all outdoor relevant
sports facilities.

125 There may be occasions when badly sited or defective floodlighting causes
unnecessary hardship to individuals; in such cases a local authority may consider
making use of statutory nuisance legislation. However, before concluding that it

is satisfied that a statutory nuisance exists a local authority should make every

effort to resolve the problem by discussion with those responsible for the lighting.

For example, older floodlighting towers can be affected by excess wind which can
change slightly the direction of the floodlights; such situations can be resolved by
altering the fixings and repositioning the lights in their original position. An abatement
notice should only be issued as a measure of last resort.

CPRE production - "Shedding Light” comes up with the following
conclusions as a result of local authority surveys.
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The following extracts have been taken from the Office of Deputy Prime
Minister (ODPM) publication, Lighting in the Countryside: towards better
practice, modified 2003. It includes recommendations for good practice in
lighting issues for various land uses.

- Commercial Developments
1. All lighting should have a clear purpose — avoid use of lights simply to create a
‘presence’ at night;
2. Concentrate lights where they are needed and establish a clear hierarchy, with
minimum lighting around the outer, more rural, perimeter of the complex;
3. Reduce the scale of street/road lighting (from usual standards for roads) and
consider height and spacing of lights in relation to buildings, if other requirements
like visibility, glare, etc. permit it.
4. Position promotional lighting/signs so that they are not visible from open
countryside i.e. Concentrate at public entrance to buildings;
5. Direct all floodlights carefully to where they are most needed and design
equipment to minimise light pollution;
6. Encourage a ‘rural' image, with low key lighting in small developments and on
the edges of larger sites and design lighting to be in harmony with the building
styles;
7. Use a unified lighting scheme, so that the different types of lighting are not
intrusive in daytime;
8. Consider timing of lights - avoid any lights being left on during daytime and turn
off all lights after working hours; and
9. Consider design of overall site to minimise use of lighting e.g segregate
pedestrian and vehicular traffic and introduce traffic calming measures.

- Decorative Building Lighting
1. Keep lighting understated and aim to enhance rather than swamp architectural
character.
2. Consider timing of lighting - only on special occasions?
3. Direct light carefully, minimising up lighting where it distorts architectural detailing
and design lighting scheme to prevent light pollution.

- Farms and Market Garden Centres
1. Mount lights below the roof height of buildings and direct light downwards, to
where it is needed;
2. Avoid use of sensors which can be tripped by animals;
3. As far as possible, position lights so that they are shielded by buildings and are
not visible from the surrounding countryside;
4. Use internal blinds to screen glasshouse lighting; and
5. The potential impact of light from glasshouses should be considered at planning
application stage.
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- Lighting Railway Stations and Road/Rail Interchanges
1. Design the lights for the station as a whole, balancing the need for lighting in
different areas and considering the impact of light in views from the surrounding
countryside;
2. Concentrate on lighting to enhance the architectural character of the station
building (which is often attractive) rather than on creating an “urban' level of light on
the platform and in the
station forecourt;
3. Direct car park and security floodlights downwards and to where the light is
required;
4. Design floodlights to minimise light pollution; and
5. Consider use of a larger number of lights mounted on lower columns if the
station is in a relatively prominent site.

- Mineral Extraction
1. Mount lights below the roof height of buildings and perimeter fencing and direct
light downwards, to where it is required;
2. Position lights so that they are shielded by buildings or permanent plant and are
not visible from the surrounding countryside;
3. Avoid lights mounted on the side of buildings that shine directly out, dazzling
users of the facility.

- Petrol Filling Stations
1. Canopy lights should be positioned to avoid light spill from the sides of the
canopy;
2. The use of dish diffusers causes some additional glare and should be avoided in
rural areas;
3. Reduce lighting or avoid it during daylight hours;
4. Integrate design for promotional signage with that of the canopy, but ensure
signs on canopies do not cause additional light spill;
5. Avoid lighting internal fascia around canopy;
6. Design and position signs so that they are visible only from the carriageway and
not from the surrounding landscape;
7. Co-ordinate security lighting to minimise accumulation of daytime structures; and
8. Direct lighting to where it is needed and design apparatus to control levels of light
spill and glare.

- Residential Development
1. Consider whether lighting is required at all, and where it will be most effective;
2. Keep lighting in new residential areas in balance with that of the village as a
whole and lighting on adjacent road junctions;
3. Consider views from surrounding countryside and avoid a line of lights, defining
the edge of a village.
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- Road Junctions and Access
1. Keep number of columns to a minimum - a single column may be sufficient on
many small roundabouts;
2. Consider colour of lighting columns in relation to surrounding landscape, i.e. use
a dark colour if the columns are set against backdrop of vegetation;
3. Give priority to the use of high pressure sodium lights which give some degree of
colour rendition, and to the use of luminaires with full horizontal cut-off, wherever a
lit junction is necessary;and
4. Carry out a visual appraisal and design lighting scheme to minimise visual
intrusion of light at night and of structures by day.

- Rural Car Parks
1. Direct lighting downward and design equipment to control levels of light spill and
glare;
2. Car park lighting should fall within the levels recommended in the ILE Guidance
for rural zones E1 and E2;
3. Site lighting equipment carefully, making use of the backdrop provided by any
existing vegetation and introducing new planting within the car park to help
integrate the lighting
structures and minimise the visual impact of both equipment and lighting; and
4. Consider views from the surrounding countryside and give special attention to
the car park boundaries, using new hedgerow or tree planting to help minimise the
impact of car park lights on the wider landscape.

- Security Lighting
1. Lighting should be controlled by photoelectric switches and should be on the
minimum time setting - avoid sensors, which can be tripped by road or footway
users.
2. Lighting should be directed down and mounted below the property boundary
height.
3. Develop an integrated approach to security lighting, balancing levels of light with
other lighting in and around the site to avoid glare and light spill as well as dark
spots.
4. Consider the use of alternative security measures, such as an inside light that is
on a time switch, or CCTV. -

Sports Facilities
1. Consider potential for temporary floodlighting and for lowering lighting columns in
summer, when they are not in use;
2. Design lighting to be as directional as possible, using the minimum number of
lights required, and to minimise light pollution;
3. The colour of lighting poles may have significant influence — light colours should
be used if lights are generally seen against the sky, or dark if there is a backdrop of
vegetation; and
4. Floodlights should only be on when the facility is in use.
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LIGHTING MANAGEMENT PLAN

With due consideration to the

“Guidelines for Outdoor Lighting in RASC-DSP-GOL,IDA-DSP-GOL”,
copied below -

4.8“Developed” Properties within Park Facilities

These properties include, but are limited to, privately owned and rental properties and
towns within Park boundaries.

Owners of private properties within the Park should be informed of the impact of artificial

lighting on wildlife. They should be encouraged to remove “dusk to dawn” lights, replace

"vard lights” with Full Cut-off (FCO) luminaires and replace MH lamps with either HPS,

Low Pressure Sodium (LPS) fixtures or amber LED fixtures. They should be encouraged to

turn off all exterior lighting when they are indoors. All municipal lighting should be FCO

and illumination levels should be no greater than minimum recommended by Illumination
Engineering Society (IESNA) Guidelines.

The outdoor lighting on properties under the control of Park managers should use Full Cutoff
(FCO) fixtures. Area lighting fixtures, such as "vard lights" and “dusk to dawn” fixtures
or similar luminaires, should not be permitted nor should Metal Halide (MH) or mercury
vapour lamps be permitted. These products produce excessive glare and light trespass and
emit short wavelength light that affects wildlife.

Use of outdoor lighting on private properties within Parks should be discouraged 2-hours
after sunset, and should be turned off when people are indoors. Outdoor lights should not
be permitted to remain on throughout the night.
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The Elan Valley Trust and Dwr Cymru-Welsh Water

make the following policy statements as part of their
Dark Sky Park application, in that they -

1... will actively engage with all the individual tennants and
property owners on the Estate, encouraging them to adjust/replace
such lighting to enable the proposed Elan Valley Dark Sky Park to
conform to the above guidelines, to reach the 90% five year
compliance target, and to achieve the final 100% objective. Where
appropriate, the Trust may assist with the purchase and or
installation of compliant lighting at a future time.

2... will actively engage with Powys County Council and monitor
any street lighting changes within the proposed Elan Valley Dark
Sky Park boundaries, and where appropriate, request alteration or
adaption of any such changes to conform to lighting guidelines or to
improve upon them. Such changes would include but not be
restricted to - proposed new light placements, timing alterations,
changes in light emitters.

3... will actively engage with Severn Trent Water and monitor any
lighting changes within the Severn Trent Water Treatment complex
and outbuildings, and request alteration/adaption of any new or
existing lighting to conform with or to improve upon lighting
guidelines.

4... will actively engage with Powys Highways agency in
monitoring any additions or changes to any illuminated road/
signage within the proposed Elan Valley Dark Sky Park, and request
alteration/adaption of any such illumination change to conform with
or to improve upon lighting guidelines.
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5... will actively educate patrons of the Elan Valley Visitor Centre,
via the medium of permanent display materials and free literature,
of the values and benefits of “light friendly” installations for both
wildlife and humankind.

6... will request of all property owners and tennants within the
proposed Elan Valley Dark Sky Park, to be informed of any
alteration and or addition to exterior lighting recorded by the
Lighting Inventory of Oct-Nov 2014,to ensure conformance with
these LMP Guidelines

7...  will continue with it's SQM sky monitoring to ensure sky
quality does not diminish the value of the proposed Elan Valley
Dark Sky Park.

8... will actively encourage all properties falling under it's control
to adopt a policy of zero, or to reduce as far as practicable, exterior
lighting after 22.00 hours. It should be noted however, of the
requirements of the farm tennants to need the understandable use
of light to perform their business at certain, and sometimes
unforseen, times of the farming calender. The LMP should in no way
endanger human or farm livestock by restrictive lighting practice.

9... will, in the cases of properties outside of their control,
attempt to bring such properties “into the fold” by means of
persuasive argument and friendly inducement. ( see 11/12/13)

10... will continue to re-audit the Lighting Inventory to ensure the
proposed Elan Valley Dark Sky Park attains the required 90%
compliance by the 5 year target and an eventual 100% compliant
figure.
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11... will investigate the bulk purchasing of “light friendly” units,
and to make these available to any property owners who wish to
alter or add to their exterior lighting, thus ensuring future
compliance or improvement in lighting control.

12... will investigate the bulk purchase of LED (Eco lights). These
bulbs have a 180° light cone, thus prohibiting illumination above the
horizontal plane. Such bulbs could be placed into downlighter units
within the proposed DS Park, thus bringing any such unit into
compliance for control of light emission.

13... recognise the lighting requirement ideals for energy
efficiency, colour and technology. It should be noted that the above
mentioned LED bulbs operating at a CCT of 3000K and energy
efficiency of A+, would fulfil these requirements, and would be
made available to all properties where appropriate.

14... recognise the need for “/light when it is needed,where it is
needed, and in the appropriate amount for a specific task”. The
Estate have Health & Safety trained personel who would be able to
perform such assessment with reference to BS EN 12464:2 Lighting
of outdoor workplaces - already mentioned in the Lighting
“"Regulations and Guidance” section, - and through consultation and
direct engagement with appropriate parties.

15... recognise the ideal requirement of fully shielded lighting for
units throughout the Park, will encourage this practice, and that of
the installation of PIR systems or timers to other light fitments.

16... will adopt a policy of not illuminating previously unlit areas of
owned land, unless issues of human or animal safety and or welfare
require such. Policy 14 would then come into play. For non-owned
lands, policies 2,3,4 or 9 would come into service as appropriate.
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The Elan Valley Estate is deeply appreciative of the following
“Letters of Support”

HRH The Prince of Wales -- Please note that at the request of

Dr Grahame Davies, the Asst Private Secretary to HRH The Prince

of Wales, we are requested only to “....make factual reference to

HRH The Prince of Wales's support....” . Any enquiries or

confirmation as to the letters existence are to be made to Dr Davies

c/o Clarence House, London. SW1A 1BA.

The Society for Popular Astronomy,

The Cambrian Mountains Society,

Iolo Williams, - TV Wildlife presenter and naturalist.

Powys Council — Regeneration, property and commissioning Dept.

Elenydd Wilderness Hostels

Rhayader Town Council

Rhayader 2000 Itd

R W Dennison - Director Powys & BBNP Biodiversity Info Service.

Bob Mizon - Coordinator - BAA Campaign for Dark Skies.

Cambrian Safaris - Richard Smith
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The British Astronomical Association’s Campaign for Dark Skies - working
towards star-quality lighting

www.britastro.org/dark-skies

Bob Mizon MBE, FRAS
C{DS Co-ordinator

38 The Vineries, Colehill
Wimborne, Dorset BH21 2PX

01202 887084

e-mail: bob.mizon@yahoo.co.uk

Mr Leslie Fry
Maesycoed
Trawscoed
Aberystwyth.
Ceredigion SY23 4LL

May 15 2014

Dear Mr Fry,

The British Astronomical Association, and especially its Campaign
for Dark Skies section (CfDS), is particularly interested to hear of
the dark-sky initiative in the Elan Valley, with a view to the
possibility of securing Dark-Sky status within the IDA scheme for
the Elan Valley area.

We have worked with Exmoor, Galloway Forest Park, Brecon
Beacons, the South Downs National Park and the island of Sark on
similar schemes. We are currently advising the Cranborne Chase


http://www.britastro.org/dark-skies
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and West Wiltshire Downs Area of Outstanding Natural Beauty on a
similar project.

The CfDS believes that, while pursuing its aim to secure the
optimum night sky for all Britons, wherever they live, it is also
important to foster centres of excellence where astronomers,
authorities and local residents work together to preserve existing
very dark night skies. We know from experience that the night sky
over the Elan Valley must be one of the darkest in the UK.

We therefore wish you and your colleagues all success in your aim
to secure dark-sky status for the Elan Valley. Please let us know if
we can help in any way.

Yours sincerely,
Bob Mizon Coordinator BAA Campaign for Dark Skies.
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Astronomical Events at the Elan Valley.



26-01-2014 ...

08-03-2014 ...

16-03-2014 ..
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Talk on “Chosing and using a telescope”, by Les Fry.
Attended by 50+ people of all ages.

Observation Evening at the Visitors Centre. Nine
different telescopes were available, for members of
the public to look at the Moon, Jupiter and other
celestial sights.

Solar Observation Event at the Visitors Centre. The
renowned Gary Palmer showed the public, safe Solar
observing through full aperture white light

scopes, Hydrogen Alpha telescopes and Calcium
light telescopes. Live views from some of the
telescopes were displayed inside the centre along
with feeds from various web sources.

Photo's -Gary Palmer



04-05-2014 ..

22-06-2014 ..
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Planned observation meeting at Caban Coch but
clouds had other ideas!

International Solar Sunday. Lead by Gary Palmer
and Les Fry, visitors were again treated to different
views of the Sun, this time including a couple of
simple Solar Radio telescopes. Visitors also saw
displays of different lighting types, alongside details
and updates of the Elan's Dark Sky Park application.

Les Fry
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02-08-2014 ..
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Basic “kids” rocket design and launch day. Using pop
bottles, water and air, youngsters can design, build
and launch their very own “space rockets”.

After a 24 hour postponement due to weather,
thirteen budding young — and some not so young -
rocketeers turned up to build and launch their
rockets. The event had an international element
with the arrival and launch from “Team Holland”
under the guidance of Matthiaus and his Parents.
For the purpose of the event, the European Space
Agency (ESA), became renamed the Elan Space
Agency, and can proudly declare that all thirteen
launches successfully achieved low atmospheric
insertions. The Elan Valley Astronomy facebook
page received the following from his parents -

After the Saturday launch was cancelled we showed up again on Sunday. Team Holland, on
holiday in the best kept secret of Wales, had no idea what to expect. 4-year old team leader
Matthias is an enthusiastic dabbler so this event was brilliant. Despite the launch being
somewhat affected by the wind it's amazing to see how high you can get fuelled by water. The
remaining week the rocket was ever present where-ever we went. Thanks a lot, Elan Space

Agency!
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“Team Holland” and a proud Matthias ready to launch.

All “rocket day” photographs by Kris Fry.
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19-09-2014 .. A chance to do an easy scale walk of our Solar
System, talking about the Planets and the Night Sky
in general as we wander along in the evening
twilight.

25 people turned up to experience our walk and talk
through the Solar System. With the Planetary
diameters displayed in the same scale as their
distances from the Sun, our explorers soon started
to get a feel for the distances and proportions
involved within our Solar System. After reaching
Pluto at a distance of 1.7km from our start point, a
discussion of interstellar distances arose and on
discovering that to reach the next nearest star
system they would have to walk a further
11,607km, they boldly decided to return home!
During this return, we discussed the Elan's plans for
Dark Sky Park status and lighting needs in general.

As a result of this walk, it was later repeated for the Powys Dance
Group, who have obtained funding to produce a work based on the
Elan and the Dark Skies. The group spent the weekend
experiencing the Elan Valley for themselves, with the walk in the
twilight followed by a discussion of various astronomical
phenomena that they may wish to consider incorporating into their
dance production.

I further note that we have been contacted by two schools who
wish us to either “bring the walk to them”, or to visit the Elan and
to experience the walk here. At this moment in time, we are just
waiting for confirmation of dates to schedule these in.

25-10-2014 .. A testing observation session on the occultation of
Saturn by the Moon. - Unfortunately clouded /
rained off.

13-12-2014 .. An observation session, lying down!! A night of
Geminid Meteor observations from 21.00UT until
Moonrise.
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“Penciled in” plans for the 2015 programme of
astronomical events at the Elan Valley include -

Observation evening Feb 21, taking in the conjunction of Venus
and Mars.

Observation of the 90% Solar Eclipse on 20™ March, working in
visual, Hydrogen Alpha and with Radio telescopes. Link up via web
sources to view if cloudy here.

Observation evening 30™ April, taking in Mercury and Venus.
Mercury being in conjunction with the Pleiades cluster.

Observation evening 30" June, conjunction of Venus and Jupiter in
twilight skies.

July/Aug ESA (Elan Space Agency), taking to the skies again with
kids fun rocket construction and launch day.

Aug 13™ Perseid meteor watch.

Sept Evening “astronomical” walk on Estate

Oct 29" Occultation of members of the Hyades Cluster.
Dec 13-14" Geminid meteor watch.

Possible “talk and show” meetings include,

“"Newbie night” - Basic telescope set up and use.

“Solar imaging workshop”
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FUTURE ASPIRATIONS - A "WISH LIST”

The following comments represent possible directions and or
objectives for the Elan Valley Estate in the future, but should not be
taken as “cast in stone”, and as such, are subject to adaptation or
cancellation without notice due to unforseen circumstances or
changes in conditions.

A higher profile astronomical presence located at the
Visitor Centre, be it in the form of updatable information
and display boards or a permanently allocated display area
in the Centre.

Designation of specific observing sites within the
Estate and proposed Park boundary. These would deliver all
sky — or as near as practicable - viewing sites, with hard
standing for telescopes and ancillary equipment. These
sites should be accessible by car but adequate screening
should be in place to prevent light intrusion to the
observers and night sky. A possibility to include some form
of power delivery system to the site, solar chargers for
example, could be considered.

Mid Wales seems currently without an astronomical
society. There is a “"Facebook” association under “Elan
Valley Astronomy”, but there exists the potential for
developing the Visitor Centre at the Elan as the base for a
new society.
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We have already held two “solar system” walks, one at
special request. It seems that it would be worth
investigating the possibility of making this a permanent
feature on the Estate. We have been further approached by
a teacher, who having attended our walk on the 19" Sept,
wishes to bring her class along at a future time to
experience it for themselves. This date has yet to be
finalised.

Should significant funding become available, there
may also exist an opportunity to create a planetarium
facility at the visitor center. This would generate further
visitor footfall and finance to the center's facilities, also
enabling outreach potential to educational establishments
in the Mid Wales region.

Installation of a Park “all sky camera”. Linked to the
Elan's web page, any potential astronomers who were
planning to make a trip to the Elan Dark Sky Park to make
observations could instantly obtain a “live” update of
current sky conditions.
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MISCELLANEOUS LITERATURE. LIGHTING GUIDANCE,
LIGHT SURVEY AND PRESS CUTTINGS.
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From CPRE publication - "Shedding Light”
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Country Times
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Comet C/2014 Q2 Lovejoy - 22 Jan 2015 - 21.18UT
Canon 1100d 300mm lens f/5.6 6400 ISO 2.5 sec.
Les Fry.
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Les Fry - Jan 2015



Elan Valley International Dark Sky Park Application 142

ADDENDUM - March 2015

Since initial dispatch of this application to John Barentine of the IDA
back in Feb 2015, it has become apparent that two of the
application requirements require a little “reworking” and

“clarification” along with some further correspondance which
further aids our case. Rather than trying to adjust the original
application to that end, and possibly introducing further errors in
doing so, I choose to add such in the form of this addendum.

In relation to .... "Minimum Requirements For All Parks,” item (B)(i) reads "The Park’s
commitment to dark skies and lightscape management, as shown by: (i) The Park recognizes dark
Skies as an important natural, cultural, and/or scientific resource value as demonstrated by
inclusion in approved management documents (e.qg. General Management Plan, Resource
Management Plan, Facility Development Plan)”

It should be noted that there are no “approved Management
documents” from either The Elan Estate Trust or Dwr Cymru/Welsh
Water that currently contain such specific commitments as required
in (B)(i), having been written well before any inkling of Dark Sky
preservation had ever been considered. I therefore make the case
to the IDA Committiee that the following should be considered as
an alternative.

Page 4. Joint statement from EV Trust/ Dwr Cymru.

Page 6. Elan Trust's “"Charitable objects”. These were deliberately
written to be as “all encompassing” as possible at the time and the
preservation of the Dark Skies should be considered to be within
their scope.

Page 9. Elan Valley Trust support letter.

Page 10. Dwr Cymru/Welsh Water support letter — Ed Parsons being
the Area Lands Manager for that body.

I would also press the case that the policies contained within the
LMP section of this application show clear commitment from both
bodies, especially for a charitable trust, during what are still, harsh
and austere economic times and that the LMP principles will
guide Trust lands management for the future.
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and under “Minimum Requirements For All Parks,” item (B)(v) reads:

"The Park has set a leadership example in the restoration of dark skies by implementing at least
one of the following:

(1) Producing at least one “night sky friendly” lighting project that is publicly visible and interpreted,
OR

(2) Involving at least two external partners in dark sky restoration efforts (e.qg. chamber of
commerce, power utility, university research, tribal nations, environmental groups, conservation
groups, natural history association), OR

(3) Cooperation with at least two nearby municipalities that results in adoption of lighting codes
that improve sky conditions in the Park, OR

(4) Inventorying and monitoring night sky quality and using results to educate the public, OR

(5) A combination of the above or an alternative restoration project may be suggested.”

We would hold the position that the light meter readings survey
from Pages 60-64 of our application already cover part (4) of that
requirement, and item 7 on Page 97 states our continued
commitment, but what was not made clear was that at the two
“Solar events” on 16" March and 22" June 2014, displays were
setup and manned so we were able to discuss with attending
members of the public the state of the Elan's DS Park application,
demonstrate the light reading data already collected, and discuss
lighting issues in general, thus meeting the “education”
requirement of the second part of (4). Some of the photo's on
Pages 114,115 and 116 display a portion of the lighting exhibition.
I also had the opportunity to “discuss and educate” with those
attending the two “Solar System walks” that are mentioned on Page
120.

I also show two emails from Powys County Council, relating to our
application and then to LED street lighting in the area. I feel that
these show that we have significant support and assistance from
the largest County Council in Wales. Powys CC constitutes
approx 259% of the Welsh landmass and I offer the opinion that,
the measure of support and involvement surpasses possibly (2) and
(3) of the above minimum requirements.

I trust the Committiee sees that this demonstrates our requirement
and involvment in .....the restoration of dark skies.....
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Re Elan Valley Estate's IDA Dark Sky Park application

2 messages

Leslie Fry 28 February 2015 at 15:28
Tao: leigh.williamsi_

Hello Leigh

Just to et you and your team know that we have finished compiling the application and it has been sent to the
States for submission to the IDA review panel.

VWe wait with baited breath to hear back from them after March 24th which is this sessions review deadline.
Thank you for your support and assistance.

Kind regards
krs and Les Fry
Elan Valley Astronamy

Leigh Williams (CSP - Local Environm ent) 2 March 2015 at 08:08
To: Leslie Fry <

Thanks Both,

I look forward to hear if you get it and also look forward to working with you in the future to ensure Elan Valley is
untouched by obtrusive light.

Regards

Leigh Williams

Street Lighting Operations Manager
Unit 1 Ddole Road Enterprise Park
Llandrindod Wells

Powys

LD1 6DF

Tel: 01597829859

Moh: 07917090980
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Les Fry — March 2015
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